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Introduction

Introduction

Thank you for purchasing an NJ-series CPU Unit.

This manual contains information that is necessary to use the NJ-series CPU Unit. Please read this
manual and make sure you understand the functionality and performance of the NJ-series CPU Unit
before you attempt to use it in a control system.

Keep this manual in a safe place where it will be available for reference during operation.

Intended Audience

This manual is intended for the following personnel, who must also have knowledge of electrical sys-
tems (an electrical engineer or the equivalent).

» Personnel in charge of introducing FA systems.

» Personnel in charge of designing FA systems.

» Personnel in charge of installing and maintaining FA systems.

» Personnel in charge of managing FA systems and facilities.

This manual is intended also for personnel with the following knowledge.

» For programming, the programming language specifications in international standard IEC 61131-3
or Japanese standard JIS B 3503

» The contents of the SEMI E5, SEMI E30, and SEMI E37 documents

Applicable Products

This manual covers the following products.
* NJ-series SECS/GEM CPU Unit
NJ501-1340

» Sysmac Studio Automation Software
SYSMAC-SE201[11 version 1.10 or higher

* GEM Setting Tools, SECS/GEM Configurator
WS02-GCTLA1

Part of the specifications and restrictions for the CPU Units are given in other manuals. Refer to Rele-
vant Manuals on page 2 and Related Manuals on page 29.
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Relevant Manuals

Relevant Manuals

The following table provides the relevant manuals for the NJ-series CPU Units. Read all of the man-
uals that are relevant to your system configuration and application before you use the NJ-series CPU
Unit.

Most operations are performed from the Sysmac Studio Automation Software. Refer to the Sysmac
Studio Version 1 Operation Manual (Cat. No. W504) for information on the Sysmac Studio.

Manual

Basic information
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Introduction to NJ-series Controllers O

Setting devices and hardware

Using motion control O
Using EtherCAT O
Using EtherNet/IP O
Using the database connection service O
Using GEM Services O
Software settings

Using motion control O
Using EtherCAT O
Using EtherNet/IP O
Using the database connection service O
Using GEM Services O
Writing the user program

Using motion control O O
Using EtherCAT O
Using EtherNet/IP O O e}
Using the database connection service O
Using GEM Services O

Programming error processing O

Testing operation and debugging

Using motion control O
Using EtherCAT O
Using EtherNet/IP O
Using the database connection service O
Using GEM Services O
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Relevant Manuals
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Maintenance
Using motion control o O
Using EtherCAT O
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*1.  Refer to the NJ/NX-series Troubleshooting Manual (Cat. No. W503) for the error management concepts and the error items. However,
refer to the manuals that are indicated with triangles for details on errors corresponding to the products with the manuals that are indi-
cated with triangles.
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Manual Structure

Manual Structure

Page Structure

The following page structure is used in this manual.

—— Level 1 heading
Level 2 heading

Level 2 heading——— 4-3 Mounting Units ~ Level 3 heading

Gives the current
4-3-1  Connecting Controller Components headings.
The Units that make up an NJ-series Controller can be connected simply by pressing the Units together

and locking the sliders by moving them toward the back of the Units. The End Cover is connected in the
same way to the Unit on the far right side of the Controller.

A step in a procedure ————————1 ointhe units so that the connectors fit exactly.

Hook

4 Installation and Wiring

Level 3 heading——|

Indicates a procedure.

suun Bununow €+

— Page tab

Gives the number
of the main section.

2 The yellow sliders at the top and bottom of each Unit lock the Units together. Move the sliders
toward the back of the Units as shown below until they click into place.

Move the sliders toward the back
until they lock into place.

SIGUOAWOD 100D BUIDBUOD 165 T

Special information [ procauton fr oo use

The sliders on the tops and bottoms of the Power Supply Unit, CPU Unit, /O Units, Special /0

. . Units, and CPU Bus Units must be completely locked (until they click into place) after connecting
ICOnS |nd |Cate the adjacent Unit connectors.

precautions, additional
information, or reference

information.

®ba e
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Manual name

This illustration is provided only as a sample. It may not literally appear in this manual.
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Manual Structure

Special Information

Special information in this manual is classified as follows:

Precautions for Safe Use

Precautions on what to do and what not to do to ensure safe usage of the product.

mPrecautions for Correct Use

Precautions on what to do and what not to do to ensure proper operation and performance.

@Additional Information

Additional information to read as required.
This information is provided to increase understanding or make operation easier.

Version Information

Information on differences in specifications and functionality for CPU Units with different unit versions
and for different versions of the Sysmac Studio is given.

Precaution on Terminology

In this manual, "download" refers to transferring data from the Sysmac Studio to the physical Control-
ler and "upload" refers to transferring data from the physical Controller to the Sysmac Studio.

For the Sysmac Studio, "synchronization" is used to both "upload" and "download" data. Here,
"synchronize" means to automatically compare the data for the Sysmac Studio on the computer with
the data in the physical Controller and transfer the data in the direction that is specified by the user.

The streams and functions that are defined in SEMI E5-0707 (SEMI Equipment Communications
Standard 2 Message Content (SECS-I1)) are given as follows:

"Function_name" (S"stream_number",F"function number")

Example: Abort Transaction (S1,F0)
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Sections in this Manual
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Terms and Conditions Agreement

Terms and Conditions Agreement

Warranty, Limitations of Liability

I Warranties

® Exclusive Warranty
Omron’s exclusive warranty is that the Products will be free from defects in materials and work-
manship for a period of twelve months from the date of sale by Omron (or such other period ex-
pressed in writing by Omron). Omron disclaims all other warranties, express or implied.

® Limitations
OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, ABOUT
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OF
THE PRODUCTS. BUYER ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE
PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE.

Omron further disclaims all warranties and responsibility of any type for claims or expenses based
on infringement by the Products or otherwise of any intellectual property right.

® Buyer Remedy
Omron’s sole obligation hereunder shall be, at Omron’s election, to (i) replace (in the form originally
shipped with Buyer responsible for labor charges for removal or replacement thereof) the non-com-
plying Product, (ii) repair the non-complying Product, or (iii) repay or credit Buyer an amount equal
to the purchase price of the non-complying Product; provided that in no event shall Omron be re-
sponsible for warranty, repair, indemnity or any other claims or expenses regarding the Products
unless Omron’s analysis confirms that the Products were properly handled, stored, installed and
maintained and not subject to contamination, abuse, misuse or inappropriate modification. Return
of any Products by Buyer must be approved in writing by Omron before shipment. Omron Compa-
nies shall not be liable for the suitability or unsuitability or the results from the use of Products in
combination with any electrical or electronic components, circuits, system assemblies or any other
materials or substances or environments. Any advice, recommendations or information given orally
or in writing, are not to be construed as an amendment or addition to the above warranty.

See https://www.omron.com/global/ or contact your Omron representative for published informa-
tion.

I Limitation on Liability; Etc

OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL, OR CON-
SEQUENTIAL DAMAGES, LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN ANY
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Terms and Conditions Agreement

WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS BASED IN CONTRACT,
WARRANTY, NEGLIGENCE OR STRICT LIABILITY.

Further, in no event shall liability of Omron Companies exceed the individual price of the Product on
which liability is asserted.

Application Considerations

I suitability of Use

Omron Companies shall not be responsible for conformity with any standards, codes or regulations
which apply to the combination of the Product in the Buyer’s application or use of the Product. At Buy-
er’s request, Omron will provide applicable third party certification documents identifying ratings and
limitations of use which apply to the Product. This information by itself is not sufficient for a complete
determination of the suitability of the Product in combination with the end product, machine, system, or
other application or use. Buyer shall be solely responsible for determining appropriateness of the par-
ticular Product with respect to Buyer’s application, product or system. Buyer shall take application re-
sponsibility in all cases.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR
PROPERTY OR IN LARGE QUANTITIES WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE
HAS BEEN DESIGNED TO ADDRESS THE RISKS, AND THAT THE OMRON PRODUCT(S) IS
PROPERLY RATED AND INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL EQUIP-
MENT OR SYSTEM.

I Programmable Products

Omron Companies shall not be responsible for the user’s programming of a programmable Product, or
any consequence thereof.

Disclaimers

I Performance Data

Data presented in Omron Company websites, catalogs and other materials is provided as a guide for
the user in determining suitability and does not constitute a warranty. It may represent the result of
Omron’s test conditions, and the user must correlate it to actual application requirements. Actual per-
formance is subject to the Omron’s Warranty and Limitations of Liability.

I Change in Specifications

Product specifications and accessories may be changed at any time based on improvements and oth-
er reasons. It is our practice to change part numbers when published ratings or features are changed,
or when significant construction changes are made. However, some specifications of the Product may
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be changed without any notice. When in doubt, special part numbers may be assigned to fix or estab-
lish key specifications for your application. Please consult with your Omron’s representative at any
time to confirm actual specifications of purchased Product.

I Errors and Omissions

Information presented by Omron Companies has been checked and is believed to be accurate; how-
ever, no responsibility is assumed for clerical, typographical or proofreading errors or omissions.

Statement of security responsibilities for assumed use cases and
against threats

OMRON SHALL NOT BE RESPONSIBLE AND/OR LIABLE FOR ANY LOSS, DAMAGE, OR EX-
PENSES DIRECTLY OR INDIRECTLY RESULTING FROM THE INFECTION OF OMRON PROD-
UCTS, ANY SOFTWARE INSTALLED THEREON OR ANY COMPUTER EQUIPMENT, COMPUTER
PROGRAMS, NETWORKS, DATABASES OR OTHER PROPRIETARY MATERIAL CONNECTED
THERETO BY DISTRIBUTED DENIAL OF SERVICE ATTACK, COMPUTER VIRUSES, OTHER
TECHNOLOGICALLY HARMFUL MATERIAL AND/OR UNAUTHORIZED ACCESS.

It shall be the users sole responsibility to determine and use adequate measures and checkpoints to
satisfy the users particular requirements for (i) antivirus protection, (ii) data input and output, (iii) main-
taining a means for reconstruction of lost data, (iv) preventing Omron Products and/or software instal-
led thereon from being infected with computer viruses and (v) protecting Omron Products from unau-
thorized access.
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Safety Precautions

Refer to the following manuals for safety precautions.
» NJ-series CPU Unit Hardware User’s Manual (Cat. No. W500)
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Precautions for Safe Use

Refer to the following manuals for precautions for safe use.
* NJ-series CPU Unit Hardware User’s Manual (Cat. No. W500)
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Precautions for Correct Use

Precautions for Correct Use

Refer to the following manuals for safety precautions.

NJ-series CPU Unit Hardware User’s Manual (Cat. No. W500)

I Host Connection Function

Normal communications with the host may not be possible if incorrect settings are made for the host
connection function. Also, if you specify an incorrect host address, you may communicate with the
wrong host.

Make all settings carefully when you transfer the GEM setting data to the Controller.

The host connection function will not operate if the variables assigned to the host connection func-
tion do not exist in the Controller. Also, the host connection function may not operate normally if the
data types of the variables are not correct.

Confirm that the variables assigned to the host connection function agree with the variables in the
Controller before you transfer the GEM setting data to the controller.

If you delete a variable used for the host connection function or change a variable name or data
type, make the same change in the variable assigned in the host connection function.

I Testing Operation

If you cannot connect to the host, check the value of the GEM_HSMSState (HSMS Communica-
tions Status) system-defined variable. If the value of _GEM_HSMSState is FALSE, check the Ether-
Net/IP settings and cable wiring to see if they are correct.

If you operate the system while connected to the host, use the Host Simulator to sufficiently check
functionality.

I Operation

If there are network problems during operation, the host will be disconnected and message commu-
nications will not be performed. Do not replace network devices or disconnect the LAN cable during
operation.

If an SD Memory Card is not inserted, the GEM Service logs and spool data will not be recorded.
Also, it will not be possible to upload or download the GEM setting data between the SECS/GEM
Configurator and the CPU Unit.

Inset an SD Memory Card to use the host connection function.

Stop the GEM Services before you replace the SD Memory Card. Do not upload or download the
GEM setting data between the SECS/GEM Configurator and the CPU Unit while you are replacing
the SD Memory Card.

Before you turn OFF the power supply to the Controller, execute the GEM_Shutdown instruction and
save the GEM Service logs and spool data to the SD Memory Card.

If you do not execute the GEM_Shutdown instruction before you turn OFF the power supply to the
Controller, the GEM Service logs and spool data may be corrupted.

To prevent loosing data for unexpected power interruptions, we recommend that you implement
countermeasures for power interruptions, such as installing an uninterruptible power supply.
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I Unit Replacement

* The GEM Service logs and spool data in the SD Memory Card are not backed up.
If you replace the CPU Unit, you cannot continue to use the previous GEM Service logs and spool
data.

I SD Memory Card Replacement

« If the end of the life of the SD Memory Card is detected, a SD Memory Card Life Exceeded event
occurs and the value of the SD Memory Card Life Warning Flag _Card1Deteriorated changes to
TRUE. Save the data that is on the SD Memory Card and replace the SD Memory Card.

* If you replace the SD Memory Card, any existing GEM Service logs and spool data are deleted.

If necessary, use the Log Viewer to back up the GEM Service logs to a computer.

* Do not replace the SD Memory Card when the value of the GEM_SpoolingState (Spooling State)
system-defined variable is SPOOL ACTIVE. If you do, the sppl data will be deleted.

* We recommend that you use a new SD Memory Card when you replace the SD Memory Card. If
you replace the SD Memory Card with one that was previously used, format it to delete any old files.

L~ Version Information

Combination of the CPU Unit version and SD Memory Card determines whether the SD memo-
ry card life expiration detection function can be used or not. Refer to Specifications of
Supported SD Memory Cards, Folders, and Files in the NJ/NX-series CPU Unit Software User’s
Manual (Cat. No. W501) for details.
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Refer to the following manuals for regulations and standards.
» NJ-series CPU Unit Hardware User’s Manual (Cat. No. W500)
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Versions

Hardware and software versions are used to manage NJ-series Units. You can check versions on the
ID information indications or with the Sysmac Studio.

Types of Versions

There are two types of versions: the unit version and the GEM Service version. These versions are
managed separately, so either version can be updated without updating the other version.

® Unit Version
The unit version applies to the hardware and software in the Unit. The unit version is updated each
time there is a change in hardware or software specifications. Even when two Units have the same
model number, they will have functional or capability differences if they have different unit versions.

® GEM Service Version
The GEM Service version gives the version of the GEM Services that are implemented in the
SECS/GEM CPU Unit. The GEM Service version is updated when there are changes to the specifi-
cations for the GEM Services.

Checking Versions

You can check versions on the ID information indications or with the Sysmac Studio.

I Checking Versions on ID Information Indications

The version is given on the ID information indication on the side of the product.
The ID information on the NJ-series NJ501-1340 CPU Unit is shown below.
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,+ ID information indication

B Model number Unit version

GEM Service
version

PORT1 MAC ADDRESS DDDDDDDDDDDD
PORT2 MAC ADDRESS:: \000ooooooooo

Lot number Serial number MAC address

I Confirming Versions with the Sysmac Studio

You can use the Sysmac Studio to check versions.

® Checking the Unit Version of a Unit
You can use the Unit Production Information while the Sysmac Studio is online to check the unit
version of a Unit. You can do this for the CPU Unit, CJ-series Special I/O Units, and CJ-series CPU
Bus Units. You cannot check the unit versions of CJ-series Basic I/0 Units with the Sysmac Studio.
Use the following procedure to check the unit version.

1 Double-click CPU/Expansion Racks under Configurations and Setup in the Multiview Ex-
plorer. Or, right-click CPU/Expansion Racks under Configurations and Setup and select
Edit from the menu.

The Unit Editor is displayed.

2 Right-click any open space in the Unit Editor and select Production Information.
The Production Information Dialog Box is displayed.

3 Click the Show Detail or Show Outline Button at the lower right of the Production
Information Dialog Box.
The view will change between the production information details and outline.
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[ - Bl
Production information M

Model information | Lot number |
M1501-1340 Ver.1.09 04X13
GEM Ver.1.00
Hardware version: GG DD D
r Production information u1 Software version
SYSTEM ; 1.09.00 44438
BOOT : 20140605
IOPFP . B-3-D
IOPFW : 1.19
Runtime : 788
GEM : 1.00.00

Model information Lot number

Output file Show Detail Output file Show Outline

Close Close

Outline View Detail View

The information that is displayed is different for the Outline View and Detail View. The Detail View
displays the unit version and GEM Service version. The Outline View displays only the unit version.

Unit Versions of CPU Units and Sysmac Studio Versions

The functions that are supported depend on the unit version of the NJ-series CPU Unit. The version of
Sysmac Studio that supports the functions that were added for an upgrade is also required to use
those functions.

For functions that are shared with the NJ-series CPU Units, refer to the NJ/NX-series CPU Unit
Software User’s Manual (Cat. No. W501) for the relationship between the unit versions of the CPU
Units and the Sysmac Studio versions, and for the functions that are supported by each unit version.
Refer to A-5-3 Relationship between Unit Version and Sysmac Studio Version on page A-29 for the re-
lationship between the unit versions of the SECS/GEM CPU Unit and the Sysmac Studio versions.
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Related Manuals

Related Manuals

The followings are the manuals related to this manual. Use these manuals for reference.

Manual name Cat. No. Model numbers Application Description
NJ-series CPU Unit W500 NJ501-00000 Learning the basic An introduction to the entire NJ-series sys-
Hardware User's Manual NJ301-0000 specifications of the | tem is provided along with the following in-
NJ101-0000 NJ-series CPU Units, | formation on the CPU Unit.
including introductory | ¢ Features and system configuration
information, design- ¢ |ntroduction
ing, installation, and | ¢ Part names and functions
maintenance. * General specifications
Mainly hardware in- | « |nstallation and wiring
formation is provided. | «  \jaintenance and inspection
NJ/NX-series CPU Unit W501 NX701-0000 Learning how to pro- | The following information is provided on a
Software User’s Manual NX502-0000 gram and set up an Controller built with an NJ/NX-series CPU
NX102-0000 NJ/NX-series CPU Unit.
NX1P2-00000 Unit. * CPU Unit operation
NJ501-00000 Mainly software infor- | ¢ CPU Unit features
NJ301-0000 mation is provided. * Initial settings
NJ101-0000 * Programming based on IEC 61131-3
language specifications
NJ/NX-series Instructions W502 NX701-0000 Learning detailed The instructions in the instruction set (IEC
Reference Manual NX502-00000 specifications on the | 61131-3 specifications) are described.
NX102-0000 basic instructions of
NX1P2-0000 an NJ/NX-series
NJ501-0000 CPU Unit.
NJ301-0000
NJ101-0000
NJ/NX-series CPU Unit W507 NX701-0000 Learning about mo- The settings and operation of the CPU Unit
Motion Control User’s Man- NX502-00000 tion control settings and programming concepts for motion con-
ual NX102-0000 and programming trol are described.
NX1P2-00000 concepts.
NJ501-0000
NJ301-0000
NJ101-0000
NJ/NX-series W508 NX701-0000 Learning about the The motion control instructions are descri-
Motion Control Instructions NX502-00000 specifications of the bed.
Reference Manual NX102-0000 motion control in-
NX1P2-0000 structions.
NJ501-0000
NJ301-0000
NJ101-0000
NJ/NX-series W505 NX701-0000 Using the built-in Information on the built-in EtherCAT port is
CPU Unit NX502-00000 EtherCAT port on an | provided.
Built-in EtherCAT® Port NX102-0000 NJ/NX-series CPU This manual provides an introduction and
User’s Manual NX1P2-0000 Unit. provides information on the configuration,
NJ501-0000 features, and setup.
NJ301-0000
NJ101-0000
NJ/NX-series W506 NX701-0000 Using the built-in Information on the built-in EtherNet/IP port
CPU Unit NX502-0000 EtherNet/IP port on is provided.
Built-in EtherNet/IP™ Port NX102-0000 an NJ/NX-series Information is provided on the basic setup,
User’s Manual NX1P2-0000 CPU Unit. tag data links, and other features.
NJ501-0000
NJ301-0000
NJ101-0000
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Manual name Cat. No. Model numbers Application Description
NJ/NX-series w527 NX701-000120 Using the database Describes the database connection serv-
Database Connection CPU NX502-0000 connection service ice.
Units NX102-00020 with NJ/NX-series
User’s Manual NJ501-0020 Controllers.
NJ101-0020
NJ-series W528 NJ501-1340 Using the GEM Serv- | Provides information on the GEM Services.
SECS/GEM CPU Units ices with NJ-series
User’s Manual Controllers.
NJ/NX-series W503 NX701-0000 Learning about the Concepts on managing errors that may be
Troubleshooting Manual NX502-0000 errors that may be detected in an NJ/NX-series Controller and
NX102-0000 detected in an information on individual errors are descri-
NX1P2-0000 NJ/NX-series Con- bed.
NJ501-00000 troller.
NJ301-0000
NJ101-0000
Sysmac Studio Version 1 W504 SYSMAC Learning about the Describes the operating procedures of the
Operation Manual -SE20000 operating procedures | Sysmac Studio.

and functions of the
Sysmac Studio.
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Terminology

Term

Description

primary message

A SECS message with an odd-number function code. A primary message is sent
at the beginning of a transaction.

secondary message

A SECS message with an even-number function code. A secondary message is
sent in response to a primary message.

GEM

An acronym for Generic Equipment Model.

GEM Services

Functionality based on SECS/GEM standard for host communications, GEM ca-
pability execution, communications logging, etc.

GEM Service logs

Functionality to record the operation of the GEM Services. The following logs are
recorded: a SECS message log, an HSMS communications log, and an
execution log. All of the logs are recorded on an SD Memory Card.

GEM capability

An operation that is executed by the equipment and specified in the GEM. All op-
erations are executed using SECS-Il message sequences and scenarios through
the communications interface.

GEM Setting Tool

A generic name for Support Software for the SECS/GEM CPU Unit. The Log
Viewer and SECS/GEM Configurator are included.

GEM setting data

Data required for the GEM Services to operate.

GEM instruction

An instruction that is related to the GEM Services. GEM instructions are used in
the user program in the same way as other instructions.

HSMS An acronym for High-speed SECS Message Services.

This communications protocol uses Ethernet as the physical layer and TCP/IP as
the transport layer.

SECS An acronym for Semiconductor Equipment Communications Standard. A com-
munications standard that was created for communications between semicon-
ductor manufacturing equipment and a host.

SECS/GEM An industry standard for communications between a host and manufacturing

equipment in a semiconductor manufacturing system.

SECS/GEM Configurator

A Support Software application that is used to set GEM setting data and upload/
download data to/from a SECS/GEM CPU Unit.

SECS-II

SEMI standard E5. The same as SEMI Equipment Communications Standard 2
Message Content (SECS-II).

This standard defines the formats and meanings of the messages that are sent
between the host and equipment.

Messages are organized functionally by streams and assigned codes. Functions
are assigned within each stream. The combination of the stream and function
identifies a message.

SEMI

An acronym for Semiconductor Equipment and Materials International.

SEMI is an international trade association that provides manufacturing equip-
ment, materials, and related services to the semiconductor, FPD, nanotechnolo-
gy, MEMS, solar power, and other industries.

controller variable

A variable that is registered on the SECS/GEM Configurator and can be import-
ed and exported between the SECS/GEM Configurator and the Sysmac Studio.

stream and function

Identifiers of the contents of messages between host and equipment defined by
SECS-IL.

host

A computer that performs communications with SECS-compliant equipment, col-
lects equipment data, and sends equipment commands.

A system consisting of ERP, MES, etc., in a semiconductor manufacturing sys-
tem. The overall system consists of the host and manufacturing equipment.

host connection function

A function to connect to a host based on SECS/GEM standards.
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Term Description
link variable A variable that is used to pass data between a host connection function item and
the user program.
Log Viewer A Support Software application that is used to view logs recorded in the

SECS/GEM CPU Unit on a computer screen.

Note This manual uses terminology defined in SEMI standards. Refer to the SEMI standards for details on the
above terms and for information on terms that are not given above.
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Revision History

A manual revision code appears as a suffix to the catalog number on the front and back covers of the

manual.

[Cat. No.

W528-E1-06 |

E—

Revision code

Rt::\::::)n Date Revised content
01 September 2014 Original production
02 April 2016 ¢ Added information on the NX701-JCJ0 and NJ101-0103001.
* Added version information.
* Corrected mistakes.
03 July 2021 * Added information on the functions supported by unit version 1.25 of
the NJ501-0J0J0107.
¢ Added information of the SD Memory Card.
04 April 2022 * Added information to Terms and Conditions Agreement.
05 June 2022 * Corrected mistakes.
06 July 2025 ¢ Corrected mistakes.
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SECS/GEM CPU Unit Capabilities
]

A SECS/GEM CPU Unit is an NJ-series Standard CPU Unit that provides GEM Serv-
ices. This section describes the capabilities that are provided by the GEM Services.

1-1 SECS/GEM CPU Unit Features........ccoooommimiiiiiiiicccimeee e ssmenneees 1-2
1-2 Standard Compliance of the SECS/GEM CPU Unit.......c.cccoeeeccciinmeennnennnn. 1-5
1-2-1 SEMI Standard COmMPlianCe .........coccuviieiiiiiiiiie et 1-5
1-2-2 SECS/GEM Standard ComplianCe............eoeiiiiiiiiiieiiieeiiie e 1-5
1-2-3 Supported SECS MESSAGES ......cuuiiiiiiieiiiee ettt 1-6
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1 SECS/GEM CPU Unit Capabilities

1-1 SECS/GEM CPU Unit Features

The SYSMAC NJ-series Controllers are next-generation machine automation controllers that provide
the functionality and high-speed performance that are required for machine control. They provide the
safety, reliability, and maintainability that are required of industrial controllers.

The NJ-series Controllers provide the functionality of previous OMRON PLCs, and they also provide
the functionality that is required for motion control. Synchronized control of 1/0 devices on high-speed
EtherCAT can be applied to safety devices, vision systems, motion equipment, discrete 1/0, and more.
OMRON offers the new Sysmac Series of control devices designed with unified communications spec-
ifications and user interface specifications. The NJ-series Machine Automation Controllers are part of
the Sysmac Series. You can use them together with EtherCAT slaves, other Sysmac products, and the
Sysmac Studio Automation Software to achieve optimum functionality and ease of operation.

With a system that is created from Sysmac products, you can connect components and operate the
system through unified concepts and usability.

In the same way as the NJ-series Standard CPU Units, the SECS/GEM CPU Unit supports the pro-
gramming languages defined in IEC 61131-3. It also provides GEM Services that can implement
streams and functions defined in the SEMI SECS/GEM standard.

® Processing Communications between Semiconductor Equipment Control
Processes and a Host

The SECS/GEM CPU Unit provides both the functionality of an NJ-series Standard CPU Unit and
functionality compliant with the SECS/GEM standard to enable processing communications be-
tween semiconductor equipment control processes and a host with just one Controller.

Semiconductor manufacturing equipment

i
d—
(o

o =] |

SECS messages
SECS/GEM CPU Unit

® Programming without Worrying about SECS Message Formats

A host connection function handles SECS messages between the host and equipment so you do
not have to handle it directly in the user program. The host connection function is one of the GEM
Services. It is located between the host and user program and transmits commands sent from the
host to the user program and transmits commands from the user program to the host.

Therefore, the user does not need to interpret SECS messages sent from the host or prepare
SECS message formats to send to the host.

For example, the following procedure is used to execute a host command using the remote
command GEM capability.
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1 SECS/GEM CPU Unit Capabilities

1 The host sends Host Command Send (S2,F41).

2 The host connection function interprets the SECS message and informs the user program that
a host command was received.

-ea4 jlun NdD W3D/SO3S |-1

saan}

3 The user processes the host command.

4 When processing is completed, the user executes the Acknowledge Host Command
(GEM_AckHostCmd) GEM instruction.

5 The host connection function returns Host Command Acknowledge (S2,F42).

Commands from the user program to the host connection function are performed with special GEM
instructions. Information between the user program and host connection function is passed using
special variables called link variables.

SECS/GEM CPU Unit

User program Host connection function
Communications
: with host
_| l_ _O Instructions _
\Variables -t

® User-defined Messages to Expand GEM Capabilities
In addition to the SECS messages defined in the SECS/GEM standard, the SECS/GEM CPU Unit
supports user-defined messages that are uniquely set by the user. This allows you to flexibly imple-
ment functions for unique user semiconductor equipment.

@ Setting GEM Setting Data with the SECS/GEM Configurator

To use a SECS/GEM CPU Unit, you use the standard Sysmac Studio Support Software for NJ-ser-
ies Controllers, but you also use special Support Software called the SECS/GEM Configurator to
make settings related to the GEM. You create the GEM setting data with the SECS/GEM Configu-
rator and then transfer it to the SECS/GEM CPU Unit.

® Work Separation for Host Communications Design and Control Sequence
Design
To execute an application with a SECS/GEM CPU Unit, you must design communications with the
host and you must design the control sequences, including I/O controls. Both of these can be per-
formed in parallel because settings for host communications are performed on the SECS/GEM
Configurator and control sequence programming is performed on the Sysmac Studio.
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® Complete Logging Functions

The SECS/GEM CPU Unit records three different logs on an SD Memory Card. You can check

these logs from the Log Viewer or from the user program. Checking the logs simplifies trouble-

shooting when unintended operation occurs when building or operating the system.

* The SECS message log records the SECS messages sent between the host and equipment.

* The HSMS communications log records HSMS communications executed between the host and
equipment.

» The execution log records GEM instruction execution in the user program and the writing of
shared variables by the host connection function.
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1-2 Standard Compliance of the
SECS/GEM CPU Unit

The SECS/GEM CPU Unit complies with SEMI and SECS/GEM standards.

1-2-1 SEMI Standard Compliance
The SECS/GEM CPU Unit complies with the following SEMI standards.
Standard number Standard name
E37-0303 High-speed SECS Message Services (HSMS) Generic Services
E37.1-0702 High-speed SECS Message Services Single-session Mode (HSMS-SS or HSMS-SSS)
E5-0707 SEMI Equipment Communications Standard 2 Message Content (SECS-II)
E30-0307 Generic Model for Communications and Control of Manufacturing Equipment (GEM)"!

*1. EA42 recipes, large process programs, and E139 recipes are not supported.

1-2-2

SECS/GEM Standard Compliance

The SECS/GEM CPU Unit complies with the following SECS/GEM standards.

GEM compliance

Fundamental GEM requirement | Implemented | GEM compliant
State models Bl Yes[INo | M Yes[INo
Equipment processing states B Yes [J No
Host-initiated S1,F13/F14 scenario | l Yes [ No
Event notification M Yes [J No
On-line identification M Yes [J No
Error messages B Yes [J No
Control (operator-initiated) B Yes [0 No
Documentation B Yes [1 No

Additional capabilities Implemented | GEM compliant

Establish communications B Yes[ONo | M Yes[INo
Dynamic event report configuration | B Yes [J No | B Yes [0 No
Variable data collection B Yes[ONo | M Yes[INo
Trace data collection Bl Yes[UNo | M Yes[lNo
Status data collection B Yes[ONo | M Yes[INo
Alarm management Bl Yes[UNo | M Yes[INo
Remote control B Yes[ONo | M Yes[INo
Equipment constants M Yes[[INo | M Yes[lNo
Process recipe management B Yes (1 No | Process programs

B Yes [J No
E42 recipes

[J Yes or B No
E139 recipes
I Yes or H No

Material movement B Yes[ONo | M Yes[No
Equipment terminal services HYes[INo | M Yes[lNo
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1 SECS/GEM CPU Unit Capabilities

GEM compliance

Fundamental GEM requirement | Implemented | GEM compliant
Clock B Yes[ONo | HYes[INo
Limits monitoring B Yes[INo | M Yes[INo
Spooling B Yes[ONo | HYes[INo
Control (host-initiated) B Yes[[INo | M Yes[lNo

1-2-3  Supported SECS Messages

The SECS messages that are supported by the SECS/GEM CPU Unit are listed in the following table.
In addition to these SECS messages, the use of user-defined messages is also supported.

Communications
Stream Function direction Function name
H: Host
E: Equipment
Sx FO HoE Abort Transaction
S1: F1 HoE Are You There Request
Equipment Status F2 HoE On Line Data
F3 H—-E Selected Equipment Status Request
F4 H«E Selected Equipment Status Data
F11 H—-E Status Variable Namelist Request
F12 H«E Status Variable Namelist Reply
F13 HoE Establish Communications Request
F14 HoE Establish Communications Request
Acknowledge
F15 H—E Request OFF-LINE
F16 H«E OFF-LINE Acknowledge
F17 H—E Request ON-LINE
F18 H«E ON-LINE Acknowledge
S2: F13 H—E Equipment Constant Request
Equipment Control and Di- | F14 H«E Equipment Constant Data
agnostics F15 H—E New Equipment Constant Send
F16 H«E New Equipment Constant Acknowl-
edge
F17 HoE Date and Time Request
F18 HoE Date and Time Data
F23 H—-E Trace Initialize Send
F24 H«E Trace Initialize Acknowledge
F25 H—-E Loopback Diagnostic Request
F26 H«E Loopback Diagnostic Data
F29 H—-E Equipment Constant Namelist Request
F30 H«E Equipment Constant Namelist
F31 H—E Date and Time Set Request
F32 H«E Date and Time Set Acknowledge
F33 H—-E Define Report
F34 H«E Define Report Acknowledge
F35 H—-E Link Event Report
F36 H«E Link Event Report Acknowledge
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Communications

Stream Function direction Function name
H: Host
E: Equipment
F37 H—E Enable/Disable Event Report
F38 H«E Enable/Disable Event Report Acknowl-
edge
F39 H—E Multi-block Inquire
F40 H«E Multi-block Grant
F41 H—E Host Command Send
F42 H«E Host Command Acknowledge
F43 H—E Reset Spooling Streams and Functions
F44 H«E Reset Spooling Acknowledge
F45 H—E Define Variable Limit Attributes
F46 H«E Variable Limit Attribute Acknowledge
F47 H—E Variable Limit Attribute Request
F48 H«E Variable Limit Attributes Send
F49 H—E Enhanced Remote Command
F50 H«E Enhanced Remote Command Ac-
knowledge
S5: F1 H«E Alarm Report Send
Exception Handling F2 H—E Alarm Report Acknowledge
F3 H—E Enable/Disable Alarm Send
F4 H«E Enable/Disable Alarm Acknowledge
F5 H—E List Alarms Request
F6 H«E List Alarms Data
F7 H—E List Enabled Alarm Request
F8 H«E List Enabled Alarm Data
S6: F1 H«E Trace Data Send
Data Collection F2 H—E Trace Data Acknowledge
F11 H«E Event Report Send
F12 H—E Event Report Acknowledge
F15 H—E Event Report Request
F16 H«E Event Report Data
F19 H—E Individual Report Request
F20 H«E Individual Report Data
F23 H—E Request Spooled Data
F24 H«E Request Spooled Data Acknowledge-
ment Send
S7: F1 HeE Process Program Load Inquire
Process Program Manage- | F2 HoE Process Program Load Grant
ment F3 HoE Process Program Send
F4 HoE Process Program Acknowledge
F5 HoE Process Program Request
F6 HoE Process Program Data
F17 H—E Delete Process Program Send
F18 H«E Delete Process Program Acknowledge
F19 H—E Current EPPD Request
F20 H«E Current EPPD Data
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1 SECS/GEM CPU Unit Capabilities

Communications
Stream Function direction Function name
H: Host
E: Equipment
F23 HoE Formatted Process Program Send
F24 HoE Formatted Process Program Acknowl-
edge
F25 HoE Formatted Process Program Request
F26 HoE Formatted Process Program Data
F27 H«E Process Program Verification Send
F28 H-E Process Program Verification Acknowl-
edge
S9: F1 H«E Unrecognized Device ID
System Errors F3 H«E Unrecognized Stream Type
F5 H«E Unrecognized Function Type
F7 H«E lllegal Data
F9 H«E Transaction Timer Timeout
F11 H«E Data Too Long
F13 H«E Conversation Timeout
S10: F1 H«E Terminal Request
Terminal Services F2 H-E Terminal Request Acknowledge
F3 H—-E Terminal Display, Single
F4 H«E Terminal Display, Single Acknowledge
F5 H—-E Terminal Display, Multi-block
F6 H«E Terminal Display, Multi-block Acknowl-
edge
F7 H«E Multi-block Not Allowed
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System Configuration and Func-

tional Configuration
]

This section describes the system configuration of an NJ-series Controller in which a
SECS/GEM CPU Unit is connected and the functional configuration of the SECS/GEM
CPU Unit. It also introduces the GEM Services, which are the most characteristic func-
tional configuration element of the SECS/GEM CPU Unit.

2-1  System Configuration .........ccccceiiiiiiiiiccccccccerrrr e 2-2
2-2 Functional Configuration of SECS/GEM CPU Unit.........cccccevmmrriiiiiccccinnnns 2-5
2-3 Overview of GEM Service Operation..........ccccovriiirnniniisnnn s 2-7
2-3-1 SECS Messages When Host Sends the Primary Message .............cccceeenuneee. 2-7
2-3-2 SECS Messages When Equipment Sends the Primary Message ................. 2-11
2-3-3 Link Vari@bles ... s 2-13
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2 System Configuration and Functional Configuration

2-1

System Configuration

Ethernet network

The 1/0O ports of a SECS/GEM CPU Unit are the same as the I/O ports of an NJ-series Standard CPU
Unit. Therefore, the connection methods for EtherCAT slaves and HMIs are the same as an NJ-series
Controller in which a Standard CPU Unit is connected.

A typical system configuration for an NJ-series Controller in which a SECS/GEM CPU Unit is connect-
ed is shown below.

Computer (GEM
Setting Tools)

Equipment

oooo |HUB
T Peripheral USB port HMI
SECS/GEM CPU Unit eriphera po Computer
(Sysmac Studio)
\ Built-in EtherNet/IP port

Built-in EtherCAT port

EtherCAT
SD Memory ‘!A

- Card R A Taasd
—sm/ 2h
UPS (uninterruptible |
power supply)
EtherCAT slaves
® Host

The host computer performs communications with the equipment, collects data from the equip-
ment, and sends commands to the equipment.

® Equipment

The equipment manufacturers semiconductors, FPDs, etc. It performs communications with the
host. The NJ-series Controller in which a SECS/GEM CPU Unit is connected is mounted in the
equipment.

® SECS/GEM CPU Unit

The SECS/GEM CPU Unit is an NJ-series NJ501-1300 Standard CPU Unit to which GEM Services
were added. The GEM Services provide functionality defined in the SECS/GEM standard. There-
fore, the dimensions, power consumption, operating environment, 1/0 ports, functions, and other
capabilities of the SECS/GEM CPU Unit are the same as the NJ501-1300 except for the
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specifications for the SECS/GEM standard. There is no NJ501-1300 functionality that is not sup-
ported by the NJ501-1340.

For NJ501-1300 specifications, refer to the NJ-series CPU Unit Hardware User’s Manual (Cat. No. N
W500) and NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501). ‘g
The unique specifications of the SECS/GEM CPU Unit are introduced below. 3
o
Item Description é,
Model number NJ501-1340 5
Versions Both a unit version and a GEM Service version are §
managed.”!
GEM Services Functionality based on SECS/GEM standard for host
communications, GEM Service logging, etc.
SECS message | Applicable port Built-in EtherNet/IP port
communica- Communications protocol TCP/IP
tions Applicable standards HSMS-SS
Number of connected hosts 1
Maximum message length 2562
[Kbytes]

*1. Refer to Versions on page 26 for the method to check the versions.
*2. The maximum length of a SECS message for process program management is 257 Kbytes.

® SD Memory Cards
The SECS/GEM CPU Unit supports the same SD Memory Cards as the NJ-series Standard CPU
Units. The GEM Service logs and spool data used in the GEM Services are stored on an SD Mem-
ory Card. You can insert an SD Memory Card in the SECS/GEM CPU Unit.

@ Built-in EtherNet/IP Port
The SECS/GEM CPU Unit has the same built-in EtherNet/IP port as on an NJ-series Standard
CPU Unit. It is used to perform communications with the host. Host communications for the GEM
Services operate as one TCP/IP function of the built-in EtherNet/IP. You can use the other functions
of the built-in EtherNet/IP, such as tag data links, at the same time as the GEM Services.

@ Precautions for Correct Use

If you use the Network Configurator with the SECS/GEM CPU Unit, set the CPU Unit model on
the Network Configurator to the NJ501-1300.

@ Built-in EtherCAT Port
The SECS/GEM CPU Unit has the same built-in EtherCAT port as on an NJ-series Standard CPU
Unit. It is not directly related to the GEM Services.

® GEM Setting Tools
“GEM Setting Tools” is a generic name that includes the SECS/GEM Configurator that you use to
create the setting data for the GEM Services and the Log Viewer that you use to display the GEM
Service logs. The GEM Setting Tool Support Software is independent of the Sysmac Studio Sup-
port Software. The computer in which the GEM Setting Tools are installed is connected to the built-
in EtherNet/IP port on the SECS/GEM CPU Unit.
You can install the SECS/GEM Configurator and the Sysmac Studio on the same computer.
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The basic specifications of the GEM Setting Tools are given in the following table.

Item Specification
Name SECS/GEM Configurator
Model number WS02-GCTLA1
Connection port on SECS/GEM CPU Unit Built-in EtherNet/IP port or peripheral USB port
Number of connected Units 1
Communications protocol TCP/IP
Communications port Always 9700.
Data transfer method FTP

The SECS/GEM Configurator provides the following functionality.
« Creating, editing, and saving GEM setting data

» Uploading and downloading GEM setting data

» Importing and exporting controller variables

» Creating SML files

M Precautions for Correct Use

The contents of the GEM setting data that is uploaded with the SECS/GEM Configurator is the
same as the contents of the GEM setting data that was previously downloaded with the
SECS/GEM Configurator. Even if the settings in the downloaded GEM setting data were
changed by the user program or host, the changes will not be reflected in the uploaded GEM
setting data.

The Log Viewer provides the following functionality.
» Uploading GEM Service logs

» Displaying GEM Service logs

» Outputting GEM Service log files

Sysmac Studio

You use the same Sysmac Studio Support Software with the SECS/GEM CPU Unit as you do with
an NJ-series Standard CPU Unit. The computer in which the Sysmac Studio is installed is connect-
ed to the peripheral USB port or built-in EtherNet/IP port on the SECS/GEM CPU Unit.

The SECS/GEM CPU Unit is supported by Sysmac Studio version 1.10 or higher.

The following functionality is enabled if you select the model number of the SECS/GEM CPU Unit
(NJ501-1340) in Select Device Area of Project Properties Dialog Box.

» Using system-defined variables related to GEM

* Using GEM instructions

* Adding GEM setting data in the data to back up

UPS

A UPS is an uninterruptible power supply. It provides power to the SECS/GEM CPU Unit during
power interruptions until the power supply to the SECS/GEM CPU Unit can be turned OFF safely.
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2-2 Functional Configuration of
SECS/GEM CPU Unit

The functional configuration of the SECS/GEM CPU Unit is shown in the following figure.

N

SECS/GEM CPU Unit

-

IN39D/SD3S Jo uoneanbyuo) [euonduny g-z

nun Ndd

J
(10)

User program variable definitions and algorithms

( GEM Services \ \
)
(1) 1) (2) Host connection function (6)
User Link variables G| GEM GEM Service|] > (f) Vi
program |- - capabilities logs 0g viewer
(12) 1 J
Transaction Y (7)
frocessing Flag (4) [secs message S_DOO| (15)
(‘1 3) communications processing file GEM setting (9)
-—
Interlock variables A data SECS/GEM
= Y ‘ "~ Configurator
(14) (5) HSMS communications A
GEM instructions processing
\ J

» Sysmac Studio =

Ethernet network

Importing and
exporting variables

» Host

The elements in the above figure are described in the following table. Refer to the reference pages for
detailed information on the elements.

No.

Element

Description

Reference

(1)

User program

The user program is the same as for an NJ-ser-
ies Standard CPU Unit.

)

Host connection func-
tion

This software handles SECS messages with the
host and exchanges data with the user program.

5-1 Basic Processing
of the Host Connection
Function on page

5-3

@)

GEM capabilities

This software processes the GEM capabilities.

5-5 GEM Capabilities
on page 5-23

(4)

SECS message com-
munications process-

ing

This software processes SECS message com-
munications.

®)

HSMS communica-
tions processing

This software processes HSMS communica-
tions.

5-2 HSMS Communi-
cations on page 5-11

(6)

GEM Service logs

This is a generic name for the HSMS communi-
cations log, SECS message log, and execution

Section 6 GEM Serv-
ice Logs on page

log. 6-1
(7) Spool file The spool file contains SECS messages that 5-5-20 Spooling on
were queued for the GEM spooling capability page 5-91

while communications were not being per-
formed between the host and equipment.
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2-6

No.

Element

Description

Reference

(8)

Log Viewer

This Support Software displays the contents of
the GEM Service logs.

6-3 Log Viewer Opera-
tions on page 6-6

9)

SECS/GEM Configura-
tor

This Support Software is used to set the GEM
setting data.

Section 8 SECS/GEM
Configurator on page
8-1

(10)

Sysmac Studio

This Support Software is used to perform set-
tings and programming for NJ-series CPU Units.
You can import and export user program varia-
ble definitions to share them between the Sys-
mac Studio and the SECS/GEM Configurator.

(11)

Link variables

These variables are used to share information
between the user program and host connection
function.

2-3-3 Link Variables on
page 2-13

(12)

Transaction process-
ing flag

This variable is used by the host connection
function to tell the user program that a SECS
message was received from the host.

5-1-3 Transaction
Processing on page
5-5

(13)

Interlock variables

These variables are used to prohibit execution
of commands output to the host connection
function from the host.

5-1-2 Interlocks on
page 5-4

(14)

GEM instructions

These special instructions are used for the GEM
Services.

Section 9 GEM In-
structions on page
9-1

(15)

GEM setting data

This setting data is related to the GEM Services.
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2-3 Overview of GEM Service Operation

The GEM Services perform SECS message communications with the host according to the
SECS/GEM standard.

There are the following two types of SECS messages exchanged between the host and equipment.
+ SECS messages when host sends the primary message

+ SECS messages when equipment sends the primary message

uonjesadQ 991AI9S INTD JO MBIAIBAQ €-Z

From the viewpoint of the processing performed by the equipment, there are the following two types of
SECS messages.

+ SECS messages processed by the GEM services alone

+ SECS messages processed jointly by the GEM services and user program

If processing is performed jointly by the GEM Services and user program, the variables that are used
to pass data between the GEM Services and the user program are called link variables.

2-3-1 SECS Messages When Host Sends the Primary Message

When the host sends the primary message, the GEM Services receive the message and interpret it.
Some SECS messages are processed just by the GEM Services and some are processed jointly by
the GEM Services and user program.

I SECS Messages Processed by the GEM Services Alone

After the GEM Services receive the SECS message from the host, the message is processed auto-
matically without notifying the user program. Therefore, you do not have to perform any processing in
the user program.

abessa|\ Alewld ay) Spuas 1SoH usyp) sebesss|\ SO3S L-€-Z

SECS Messages Processed Jointly by the GEM Services and User
Program

The processing performed by the GEM Services and user program is as follows:

1 The GEM Services receive the primary message from the host.

2 The GEM Services use the transaction processing flag to notify the user program that a SECS
message was received.

3 The user program performs the required processing for the SECS message.

4 The user program uses a GEM instruction to notify the GEM Services that it performed the
processing.

5 The GEM Services return a secondary message.
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2-8

If an interlock variable is used to prohibit the execution of processing, the GEM Services do not notify
the user program. The GEM Services automatically return a secondary message saying that the exe-
cution of processing is not permitted.

The primary SECS messages that the host can send are listed in the following table. The table also
tells if processing is performed by the GEM Services alone or jointly by the GEM Services and user
program, and the table gives any related transaction processing flag and interlock variables. If proc-
essing is performed jointly by the GEM Services and user program, the GEM instructions that are exe-
cuted in the user program are given in the Processing column.

Transaction

Interlock vari-

Stream Function Function name Processing processing able
flag
S1: F1 Are You There Request | GEM Services | --- -
Equipment F2 On Line Data
Status F3 Selected Equipment GEM Services | --- -
Status Request
F4 Selected Equipment
Status Data
F11 Status Variable Name- | GEM Services | --
list Request
F12 Status Variable Name-
list Reply
F13 Establish Communica- | GEM Services | --- ---
tions Request
F14 Establish Communica-
tions Request Acknowl-
edge
F15 Request OFF-LINE GEM Services | --- -—-
F16 OFF-LINE Acknowl-
edge
F17 Request ON-LINE GEM Services | --- _GEM_Inter-
F18 ON-LINE Acknowledge lock_Control-
State
S2: F13 Equipment Constant GEM Services | --- -
Equipment Request
Control and Di- | F14 Equipment Constant
agnostics Data
F15 New Equipment Con- GEM Services | --- -
stant Send
F16 New Equipment Con-
stant Acknowledge
F17 Date and Time Request | GEM Services | --- _GEM_Inter-
F18 Date and Time Data lock_Time
F23 Trace Initialize Send GEM Services | --- -
F24 Trace Initialize Ac-
knowledge
F29 Equipment Constant GEM Services | --- -
Namelist Request
F30 Equipment Constant

Namelist
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Transaction

Interlock vari-

Stream Function Function name Processing processing able
flag
F31 Date and Time Set Re- | GEM Services | --- -
quest
F32 Date and Time Set Ac-
knowledge
F33 Define Report GEM Services | --- -
F34 Define Report Acknowl-
edge
F35 Link Event Report GEM Services | --- -
F36 Link Event Report Ac-
knowledge
F37 Enable/Disable Event GEM Services | --- -
Report
F38 Enable/Disable Event
Report Acknowledge
F39 Multi-block Inquire GEM Services | --- -
F40 Multi-block Grant
F41 Host Command Send Jointly: _GEM_Busy- | _GEM_Inter-
F42 Host Command Ac- GEM_Ac- HostCmd lock_HostCmd
knowledge kHostCmd
F43 Reset Spooling GEM Services | --- -
Streams and Functions
F44 Reset Spooling Ac-
knowledge
F45 Define Variable Limit GEM Services | --- -—-
Attributes
F46 Variable Limit Attribute
Acknowledge
F47 Variable Limit Attribute | GEM Services | --- -
Request
F48 Variable Limit Attributes
Send
F49 Enhanced Remote Jointly: _GEM_Busy- | _GEM_Inter-
Command GEM_AckEn- | Enhan- lock_Enhan-
F50 Enhanced Remote hancedCmd cedRmtCmd cedRmtCmd
Command Acknowl-
edge
S5: F3 Enable/Disable Alarm GEM Services | --- -
Exception Send
Handling
F4 Enable/Disable Alarm
Acknowledge
F5 List Alarms Request GEM Services | --- -
F6 List Alarms Data
F7 List Enabled Alarm Re- | GEM Services | --- -
quest
F8 List Enabled Alarm Da-
ta
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2410

Transaction

Interlock vari-

Stream Function Function name Processing processing able
flag
S6: F15 Event Report Request | GEM Services | --- -
Data Collection | F16 Event Report Data
F19 Individual Report Re- GEM Services | --- -
quest
F20 Individual Report Data
F23 Request Spooled Data | GEM Services | --- -
F24 Request Spooled Data
Acknowledgement
Send
S7: F1 Process Program Load | GEM Services | --- _GEM_Inter-
Process Pro- Inquire lock_PP
gram Manage- | F2 Process Program Load
ment Grant
F3 Process Program Send | Jointly: _GEM_Busy- | _GEM_Inter-
F4 Process Program Ac- GEM_Ac- HostPPDown- | lock_PP
knowledge kPPDownload | load
F5 Process Program Re- Jointly: _GEM_Busy- | _GEM_lInter-
quest GEM_Re- HostPPUpload | lock PP
F6 Process Program Data | sPPPUpload
F17 Delete Process Pro- Jointly: _GEM_Busy- | _GEM_lInter-
gram Send GEM_Ac- HostPPDelete | lock_PP
F18 Delete Process Pro- kPPDelete
gram Acknowledge
F19 Current EPPD Request | GEM Services | --- -
F20 Current EPPD Data
F23 Formatted Process Pro- | Jointly: _GEM_Busy- | _GEM_Inter-
gram Send GEM_AckFor- | HostFormat- lock_PP
F24 Formatted Process Pro- | mattedPP- tedPPDown-
gram Acknowledge Download load
F25 Formatted Process Pro- | Jointly: _GEM_Busy- | _GEM_Inter-
gram Request GEM_Re- HostFormat- lock_PP
F26 Formatted Process Pro- | spFormattedP- | tedPPUpload
gram Data PUpload
S9: F1 Unrecognized Device GEM Services | --- -
System Errors ID
F3 Unrecognized Stream GEM Services | --- -
Type
F5 Unrecognized Function | GEM Services | --- -
Type
F7 lllegal Data GEM Services | --- ---
F9 Transaction Timer GEM Services | --- ---
Timeout
F11 Data Too Long GEM Services | --- -
F13 Conversation Timeout GEM Services | --- ---
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Transaction

Interlock vari-

Stream Function Function name Processing processing able
flag
S10: F3 Terminal Display, Single | Jointly: _GEM_Busy- | ---
Terminal Serv- | F4 Terminal Display, Single | GEM_AckTer- | HostTermi-
ices Acknowledge minalMsgSB nalMsgSB
F5 Terminal Display, Multi- | Jointly: _GEM_Busy- | ---
block GEM_AckTer- | HostTermi-
F6 Terminal Display, Multi- | minalMsgMB | nalMsgMB
block Acknowledge
F7 Multi-block Not Allowed | GEM Services | --- -

2-3-2

SECS Messages When Equipment Sends the Primary Message

When the equipment sends the primary message, the host returns a secondary message. For the sec-
ondary SECS message from the host, some messages are processed just by the GEM Services and
some are processed jointly by the GEM Services and user program.

I SECS Messages Processed by the GEM Services Alone

After the GEM Services receive the secondary message from the host, the message is processed au-
tomatically without notifying the user program. Therefore, you do not have to perform any processing
in the user program.

SECS Messages Processed Jointly by the GEM Services and User

Program

The processing performed by the GEM Services and user program is as follows:

1 The user program executes a GEM instruction to tell the GEM Services to send a primary mes-
sage to the host.

2 The GEM Services send a primary message.

3 The GEM Services receive the secondary message from the host.

4 The GEM Services use the Transaction Processing Flag to notify the user program that a sec-
ondary message was received.

5 The user program checks the values of the Transaction Processing Result Variables.

6 The user program performs the required processing according to the values of the Transaction
Processing Result Variables.

The primary SECS messages that the equipment can send are listed in the following table. The table
also tells if processing of the secondary message from the host is performed by the GEM Services
alone or jointly by the GEM Services and user program, and the table gives the GEM instructions

NJ-series SECS/GEM CPU Units User's Manual (W528)
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212

executed by the user program along with any related transaction processing flags and transaction
processing result variables.

. Transaction
Func- . Proc- GEM instruc- Transact_lon processing
Stream . Function name . . processing .
tion essing tion result varia-
flag
ble
S1: F1 Are You There Re- | GEM GEM_Change | --- -
Equipment quest Services | ControlState
Status F2 On Line Data
F13 Establish Communi- | GEM GEM_Change | --- -
cations Request Services | CommState
F14 Establish Communi-
cations Request Ac-
knowledge
S2: F17 Date and Time Re- | Jointly GEM_Reques- | _GEM_BusyE- | _GEM_Equi-
Equipment quest tChangeTime | quipChange- pChangeTi-
Control and F18 Date and Time Data Time meRslt
Diagnostics
S5: F1 Alarm Report Send | GEM GEM_Repor- | --- -
Exception F2 Alarm Report Ac- Services | tAlarm
Handling knowledge
S6: F1 Trace Data Send GEM M - -—-
Data Collec- F2 Trace Data Ac- Services
tion knowledge
F11 Event Report Send | GEM GEM_Repor- | --- -
F12 Event Report Ac- Services | tEvent™?
knowledge
S7: F1 Process Program GEM GEM_Up- - -
Process Pro- Load Inquire Services | loadPP,
gram Manage- | F2 Process Program GEM_Upload-
ment Load Grant FormattedPP
F3 Process Program Jointly GEM_Up- _GEM_BusyE- | _GEM_Equip-
Send loadPP quipPPUpload | PPUploadRslt
F4 Process Program
Acknowledge
F5 Process Program Jointly GEM_Reques- | _GEM_BusyE- | _GEM_Equip-
Request tPPDownload | quipPPDown- | PPDown-
F6 Process Program load loadRslt
Data
F23 Formatted Process | Jointly GEM_Upload- | _GEM_BusyE- | _GEM_Equi-
Program Send FormattedPP | quipFormat- pFormattedP-
F24 Formatted Process tedPPUpload | PUploadRsit
Program Acknowl-
edge
F25 Formatted Process | Jointly GEM_Reques- | _GEM_BusyE- | _GEM_Equi-
Program Request tFormattedPP- | quipFormat- pForamat-
F26 Formatted Process Download tedPPDown- tedPPDown-
Program Data load loadRsilt
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Transaction

Transaction

Func- . Proc- GEM instruc- i processing
Stream i Function name . . processing .
tion essing tion result varia-
flag
ble
S9: F1 Unrecognized De- GEM '3 — —
System Errors vice ID Services
F3 Unrecognized GEM '3
Stream Type Services
F5 Unrecognized Func- | GEM '3 - —
tion Type Services
F7 lllegal Data GEM 3 — —
Services
F9 Transaction Timer GEM 3 — —
Timeout Services
F11 Data Too Long GEM .3 - —
Services
F13 Conversation Time- | GEM '3 — —
out Services
S10: F1 Terminal Request Jointly GEM_Send- _GEM_BusyE- | _GEM_Equi-
Terminal Serv- | F2 Terminal Request TerminalMsg quipTermi- pTermi-
ices Acknowledge nalMsg nalMsgRslt
F7 Multi-block Not Al- GEM 4
lowed Services

*1.  After Trace Initialize Send (S2,F23) is received from the host, the GEM Services automatically send Trace
Data Send (S6,F1). It is not necessary for the user program to execute a GEM instruction.
*2.  The GEM_ChangeControlState instruction or GEM_ReportAlarm instruction is sometimes executed instead
of the GEM_ReportEvent instruction. The GEM Services sometimes automatically send Event Report Send
(S6,F11) depending on the GEM capability.
*3.  The GEM Services automatically send a SECS message for an illegal primary message from the host. It is
not necessary for the user program to execute a GEM instruction.
*4. If processing is not permitted for Terminal Display, Multi-block (S10,F5) from the host, the GEM Services au-
tomatically send a SECS message. It is not necessary for the user program to execute a GEM instruction.

Link Variables

Link variables are used to pass data between the GEM Services and the user program. Link variables
include system-defined variables and user-defined variables. User-defined link variables are set on the
SECS/GEM Configurator and then transferred to the CPU Unit.

The link variables and their applicable streams, functions, and items are given in the following table.

I Link Variables for Equipment Constants

The link variables for equipment constants are given in the following table along with the equipment
constant names (ECNAMEs).

NJ-series SECS/GEM CPU Units User's Manual (W528)
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2 System Configuration and Functional Configuration

Applicable .
. Equipment con-
streams . . Applica- . Re-
and func- Link variable ble itemn stant name Data type RW*1 tain'2
. (ECNAME)
tions
S2F14, _GEM_Establish- EC EstablishCommuni- | A-1 System-defined Variables on page
S2F15, and | CommunicationsTi- cationsTimeout A-2
S6F11 meout
_GEM_SpoolPar- EC EnableSpooling
am.EnableSpooling
_GEM_SpoolPar- EC MaxSpoolTransmit
am.MaxSpoolTrans-
mit
_GEM_SpoolPar- EC OverWriteSpool
am.OverWriteSpool
_GEM_TimeFormat | EC TimeFormat
Equipment con- EC Any BYTE, BOOL, R Re-
stants (ECs) STRING, SINT, INT, tained

DINT, USINT, UINT,
UDINT, REAL, or
LREAL

*1.  Gives the R/W attribute of the variable. R: Read only, RW: Read/write.
*2.  Gives the Retain attribute of the variable. Either “Retained” or “Not retained” is given.

I Link Variables for Status Variables

The link variables for status variables are given in the following table along with the status variable
names (SVNAMEs).

Applicable
streams Applica- Status variable Re-
and func- Link variable blpepitem name (SVNAME) DA RW! tain™2
tions
S1F4, S6F1, | _GEM_ControlState | SV ControlState A-1 System-defined Variables on page
and S6F11 A-2
_GEM_PPExec- SV PPExecName
Name
_GEM_PPFormat SV PPFormat
_GEM_Process- SV ProcessState
State
_GEM_Previou- SV PreviousProcess-
sProcessState State
_GEM_SpoolCondi- | SV SpoolCountActual
tion.SpoolCountAc-
tual
_GEM_SpoolCondi- | SV SpoolCountTotal
tion.SpoolCountTo-
tal
_GEM_SpoolCondi- | SV SpoolFullTime
tion.SpoolFullTime
_GEM_SpoolCondi- | SV SpoolStartTime

214

tion.SpoolStartTime
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»

w

o]

3

Applicable 2

streams . . Applica- Status variable Re- %
Link | D 1

and func- ink variable |\ o item | name (SVNAME) ata type UL e 2

tions E

Status variables SV Any BYTE, BOOL, R/W Not re- 4

(SVs) STRING, SINT, INT, tained. s

DINT, USINT, UINT, g

UDINT, REAL, or E

LREAL =

o

=]

*1.  Gives the R/W attribute of the variable. R: Read only, RW: Read/write.
*2.  Gives the Retain attribute of the variable. Either “Retained” or “Not retained” is given.

I Link Variables for Discrete Variables

»
&
The link variables for discrete variables are given in the following table along with the data value ;'f
names (DVNAMEs). g
g.
Applicable %
streams . . Applica- | Data value name . Re-
and func- IR (DVNAME) Data type RW™ | 2
tions
S6F11 _GEM_Operator DV OperatorCommnd A-1 System-defined Variables on page
Commnd A-2
_GEM_PPChan- DV PPChangeName
gelnfo.PPChange-
Name
_GEM_PPChan- DV PPChangeStatus
gelnfo.PPChangeS-
tatus
Discrete variables DV Any BYTE, BOOL, R/W Not re-
(DVs) STRING, SINT, INT, tained.
DINT, USINT, UINT,
UDINT, REAL, or
LREAL

*1.  Gives the R/W attribute of the variable. R: Read only, RW: Read/write.
*2.  Gives the Retain attribute of the variable. Either “Retained” or “Not retained” is given.

I Other Link Variables

The following table lists link variables other than those for equipment constants, status variables, and

discrete variables.

Applicable Re-
streams and Link variable Applicable item Data type RW*1 tain’2
functions
S1F2, S1F13, _GEM_Equipinfo.MDLN MDLN A-1 System-defined Variables on page A-2
and S1F14 _GEM_EquipInfo.SOF- SOFTREV
TREV
S2F41 S2F41: RCMD RCMD STRING R/W Not re-
tained.
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Applicable

streams and Link variable Applicable item Data type RW*1 Rte:z
functions Ll
S2F41: CPNAME Count Received UINT R/W Not re-
CPNAME count tained.
S2F41: CPNAME Table CPNAME STRING array R/W Not re-
tained.
S2F41: CPVAL CPVAL BYTE, BOOL, STRING, R/W Not re-
SINT, INT, DINT, USINT, tained.
UINT, or UDINT
S2F42 S2F42: Error CPNAME CPNAME STRING array R/W Not re-
Table tained.
S2,F42: CPACK Table CPACK BYTE array R/W Not re-
tained.
S2F49 S2,F49: OBJSPEC OBJSPEC STRING R/W Not re-
tained.
S2F49: RCMD RCMD STRING R/W Not re-
tained.
S2F49: CPNAME Count Received UINT R/W Not re-
CPNAME count tained.
S2F49: CPNAME Table CPNAME STRING array R/W Not re-
tained.
S2F49: CEPVAL CEPVAL BYTE, BOOL, STRING, R/W Not re-
SINT, INT, DINT, USINT, tained.
UINT, or UDINT
S2F50 S2F50: Error CPNAME CPNAME STRING array R/W Not re-
Table tained.
S2F50: CEPACK Table CEPACK USINT array R/W Not re-
tained.
S7F3 Host-initiated Download, PPID STRING R/W Not re-
PPID tained.
Host-initiated Download, PPBODY size UINT R/W Not re-
LENGTH tained.
Host-initiated Download, PPBODY BYTE, STRING, SINT, R/W Not re-
PPBODY INT, DINT, USINT, UINT, tained.
or UDINT array
Equipment-initiated Up- PPBODY BYTE, STRING, SINT, R/W Not re-
load, PPBODY INT, DINT, USINT, UINT, tained.
or UDINT array
S7F4 ~GEM_EquipPPU- ACKC7'3 A-1 System-defined Variables on page A-2
ploadRslt.RsltCode
S7F5 Host-initiated Upload, PPID STRING R/W Not re-
PPID of Upload Request tained.
S7F6 Equipment-initiated PPID STRING R/W Not re-
Download, PPID tained.
Equipment-initiated PPBODY size UINT R/W Not re-
Download, LENGTH tained.
Equipment-initiated PPBODY BYTE, STRING, SINT, R/W Not re-
Download, PPBODY INT, DINT, USINT, UINT, tained.

216

or UDINT array
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Applicable

streams and Link variable Applicable item Data type RW™1 R-e:z
functions Al
Host-initiated Upload, PPBODY BYTE, STRING, SINT, R/W Not re-
PPBODY INT, DINT, USINT, UINT, tained.
or UDINT array
S7F17 Deletion Requested PPID | PPID element UINT R/W Not re-
List, PPID Count count tained.
Deletion Requested PPID | PPID STRING array R/W Not re-
List, PPID Table tained.
S7F20 PPID Management Table | PPID STRING array R/W Retain
S7F23 Equipment-initiated For- CCODE table STRING, INT, DINT, R/W Not re-
matted Upload, CCODE UINT, or UDINT array tained.
Table
Equipment-initiated For- PPARM table BOOL, STRING, SINT, R/W Not re-
matted Upload, PPARM INT, DINT, USINT, UINT, tained.
Table UDINT, REAL, or LREAL
array
Equipment-initiated For- Number of UINT R/W Not re-
matted Upload, PPARM PPARMSs sent tained.
Count
Host-initiated Formatted PPID STRING R/W Not re-
Download, PPID tained.
Host-initiated Formatted MDLN STRING R/W Not re-
Download, MDLN tained.
Host-initiated Formatted SOFTREV STRING R/W Not re-
Download, SOFTREV tained.
Host-initiated Formatted Received UINT R/W Not re-
Download, CCODE Count | CCODE count tained.
Host-initiated Formatted CCODE table STRING, INT, DINT, R/W Not re-
Download, CCODE Table UINT, or UDINT array tained.
Host-initiated Formatted PPARM table BOOL, STRING, SINT, R/W Not re-
Download, PPARM Table INT, DINT, USINT, UINT, tained.
UDINT, REAL, or LREAL
array
Host-initiated Formatted Number of UINT R/W Not re-
Download, PPARM Count | PPARMs sent tained.
S7F24 _GEM_EquipFormattedP- | Ackc7*1 A-1 System-defined Variables on page A-2
PUploadRslt.Rslt
S7F25 Host-initiated Formatted PPID BOOL, STRING, SINT, R/W Not re-
Upload, PPID of Upload INT, DINT, USINT, UINT, tained.
Request UDINT, REAL, or LREAL
array
S7F26 Host-initiated Formatted CCODE table STRING, INT, DINT, R/W Not re-
Upload, CCODE Table UINT, or UDINT array tained.
Host-initiated Formatted PPARM table BOOL, STRING, SINT, R/W Not re-
Upload, PPARM Table INT, DINT, USINT, UINT, tained.
UDINT, REAL, or LREAL
array
Host-initiated Formatted Number of UINT R/W Not re-
Upload, PPARM Count PPARMSs sent tained.
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Applicable

streams and Link variable Applicable item Data type RW*1 Rte:z
functions Ll
Equipment-initiated For- PPID STRING R/W Not re-
matted Download, PPID tained.
Equipment-initiated For- MDLN STRING R/W Not re-
matted Download, MDLN tained.
Equipment-initiated For- SOFTREV STRING R/W Not re-
matted Download, SOF- tained.
TREV
Equipment-initiated For- Received UINT R/W Not re-
matted Download, CCODE count tained.
CCODE Count
Equipment-initiated For- CCODE table STRING, INT, DINT, R/W Not re-
matted Download, UINT, or UDINT array tained.
CCODE Table
Equipment-initiated For- PPARM table BOOL, STRING, SINT, R/W Not re-
matted Download, INT, DINT, USINT, UINT, tained.
PPARM Table UDINT, REAL, or LREAL
array
Equipment-initiated For- Number of UINT R/W Not re-
matted Download, PPARMSs sent tained.
PPARM Count
S7TF27 Verification Result, ACKC7A BYTE R/W Not re-
ACKCT7A Table tained.
Verification Result, SEQ- | SEQNUM UINT R/W Not re-
NUM Table tained.
Verification Result, ERRW7 STRING R/W Not re-
ERRW?7 Table tained.
S10F2 _GEM_EquipTermi- ACKC10 A-1 System-defined Variables on page A-2
nalMsgRslt.RsltCode
S10F3 Displayed TEXT of single- | TEXT STRING R/W Not re-
block terminal messages tained.
- Displayed TEXT
_GEM_HostTermi- TID A-1 System-defined Variables on page A-2
nalMsgSB_TID
S10F5 Displayed TEXT of multi- | Received TEXT | UINT R/W Not re-
block terminal messages | count tained.
- Displayed TEXT Count
Displayed TEXT of multi- | TEXT STRING array R/W Not re-
block terminal messages tained.
- Displayed TEXT Table
_ GEM_HostTermi- TID A-1 System-defined Variables on page A-2
nalMsgMB_TID
SxFy User-defined message Link variable as- | --- R/W Not re-
send/receive parameter signed to user- tained.

values

defined mes-
sage item

_GEM_HostUserMsgNo

Received mes-
sage number for
host-initiated
user-defined
message

A-1 System-defined Variables on page A-2

218
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_GEM_EquipUserMsgNo | Received mes- | A-1 System-defined Variables on page A-2
sage number for
equipment-initi-
ated user-de-
fined message

*1.  Gives the R/W attribute of the variable. R: Read only, RW: Read/write.
*2.  Gives the Retain attribute of the variable. Either “Retained” or “Not retained” is given.
*3.  S2F2 PPGNT is included.

N

)

o)

3

Applicable Re- 2
streams and Link variable Applicable item Data type RW*1 . %
functions Al %
SxFy+1 User-defined message Link variable as- | --- R/W Not re- T
send/receive parameter signed to user- tained. 4

values defined mes- %

sage item g
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GEM Service Design Procedure
]

To use the SECS/GEM CPU Unit, you must design the system to use the GEM Serv-
ices. This section describes the procedure to design a system to use the GEM Serv-

ices.
3-1 Overview of GEM Service Design Procedure...........ccccoriirimnnnnnnimnnnnnssnnnen, 3-2
3-2 Using the SECS/GEM Configurator to Create the GEM Setting Data........ 3-4
3-3 Using the Sysmac Studio to Create the SECS/GEM Operation
Programming .....c..cccceeeiissrerissr s s 3-6
3-3-1 Starting the Sysmac Studio and Creating a Project .........ccccocoveviiieicineneen. 3-6
3-3-2 FTP SEttNgS .. iii e ittt e e e e e 3-7
3-3-3 Creating the SECS/GEM Operation Programming ..........ccccoveueeeiniiennieeennnen. 3-7
3-3-4 Restrictions When Defining Link Variables for User-defined Variables ........... 3-8
3-4  DebUgQing......cccocrimrriiiiiiie i 3-9
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3 GEM Service Design Procedure

3-1 Overview of GEM Service Design Pro-
cedure

The following diagram shows how to design a system to use the GEM Services.

1 Host communications designer

Host communications specifications
2 SECS/GEMcommunicationsdesigner| / \ 3 | Control sequence designer |

GEM setting data SECS/GEM operation programming Equipment control programming

L[2] :
A[4] MDLN :
A[3] REV -

Importingiand exporting
controller:variables

SML file

i
LUBne!

\

\

SECS/GEM CPU Unit

\ / Debugger

ol gy |

1 Creating the Host Communications Specifications
The host communications designer creates the host communications specifications.

2 Creating the GEM Setting Data
Based on the host communications specifications, the SECS/GEM communications designer
uses the SECS/GEM Configurator to create the GEM setting data.

3 Creating the SECS/GEM Operation Programming

Based on the host communications specifications, the control sequence designer uses the
Sysmac Studio to create the SECS/GEM operation programming.
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4 Debugging
The debugger uses the host or a Host Simulator to debug the GEM setting data and
SECS/GEM operation programming.

® SECS/GEM Operation Programming
The SECS/GEM operation programming is the programming in the user program to perform SECS
message communications with the host jointly with the GEM Services. Some SECS messages are
processed automatically by the GEM Services and therefore do not require the user program and
some SECS messages must be processed jointly by the GEM Services and the user program. Re-
fer to 2-3 Overview of GEM Service Operation on page 2-7 for details on SECS messages that
must be processed jointly by the GEM Services and the user program.

2Inpaooid ubisaq 99IAI9S INTD JO MBIAIBAQ L-C

® Equipment Control Programming
Equipment control programming is the programming to control the equipment in the user program.
The control sequence designer designs the equipment control programming. The procedures and
methods for control programming, task design, and wiring are the same as for an NJ-series Stand-
ard CPU Unit. Refer to the NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) for
detailed operating procedures for an NJ-series Standard CPU Unit.

This section provides details on above steps 2 (creating the GEM setting data), 3 (creating the
SECS/GEM operation programming), and 4 (debugging).
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3-2 Using the SECS/GEM Configurator to
Create the GEM Setting Data

You use the SECS/GEM Configurator to create the GEM setting data and transfer it to the Controller.
Use the following procedure to create the GEM setting data. The meaning of each setting and refer-
ence pages are also given.

Step No. Setting Description Reference
1 Folder Setting You set the computer folder in which | Folder Settings on page 8-24
to save the project data.
2 Project Creation | You create a new project. Project Creation on page 8-8
You set the project name.
3 Importing Con- You use the Sysmac Studio to import | Controller Variable on page 8-25
troller Variables previously defined global variables if
you need to use them as controller
variables.
4 HSMS Communi- | You set the conditions for HSMS 8-8-1 HSMS Condition on page 8-40
cations Settings communications.
5 Item Definitions You set the item definitions. 8-9-1 Item on page 8-43
6 Variable Data You set the definitions for equipment | 8-9-2 Equipment Constant (EC) on
Definitions constants, status variables, and dis- page 8-44
crete variables. 8-9-3 Status Variable (SV) on page
8-47
8-9-4 Discrete Variable (DV) on page
8-49
7 State Model Set- | You make settings for the communi- 8-10-1 Communications State Model
tings cations state model and control state | on page 8-54
model. 8-10-2 Control State Model on page
8-55
8 GEM Capability You make settings for the GEM capa- | 8-11 GEM Capability Settings on
Settings bilities. page 8-56
9 Message Settings | You make settings for GEM messag- | 8-12-1 GEM Standard Messages on
es and user-defined messages. page 8-84
8-12-2 User-defined Messages on
page 8-85
10 GEM Service Log | You set the numbers of records saved | 8-7-1 GEM Service Log on page
Settings in the GEM Service logs. 8-39
1" Building You check the set data for errors and | Build on page 8-18
create the GEM setting data.
12 Controller Con- You set the conditions for connections | Connection Settings on page 8-19
nection Settings | between the host and Controller.
13 Transferring the You transfer the GEM setting data to | Transfer to Controller on page 8-20

GEM Setting Da-
ta

the Controller.
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M Precautions for Correct Use

Transfer Settings

You must make FTP settings on the Controller to transfer the GEM setting data from the
SECS/GEM Configurator to the Controller. Set the FTP settings on the Controller to enable us-
ing the FTP server.

Refer to the NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) for the procedure
to set the Controller FTP settings from the Sysmac Studio.

Setting Sequence

The conditions for the GEM capability settings that are related to the items depend on the for-
mats, data sizes, and other item attributes set in the item definitions on the SECS/GEM Config-
urator. In addition, the link variable data types depend on the item attributes and GEM capability
settings. Therefore, make the settings in the following order. If you use any other order, link vari-
ables may not be assigned correctly and errors may occur when you build the project.

1. Item definitions — 2. Variable data definitions — 3. GEM capability settings

ay} 8jeai) 0} JojeanByuon WIH/SOIS oyl Buisn z-¢
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3-3 Using the Sysmac Studio to Create

the SECS/GEM Operation Program-
ming

You use the Sysmac Studio to create the SECS/GEM programming. Use the following procedure to
create the programming.

1 Start the Sysmac Studio and create a project.

2 Make the FTP settings.

3 Create the SECS/GEM operation programming.
Details for each step in the procedure are provided below.

3-3-1  Starting the Sysmac Studio and Creating a Project

To start the Sysmac Studio, use the Windows Start Menu or double-click the Sysmac Studio shortcut
icon on your desktop.

Enter the project name in the Project Window. Set the device to NJ501-1340 in the Select Device
Area. Click the Create Button. A new project is created.

-y o
EZ Offline = Project Properties

— — > o
Author
f@ Open Project
lm] Comment
gnd Import...

Type Standard Project v

(1] =
) g Select Device
A Online B

= = Category Controller
l’ Connect to Controller

Device NJS01

Version 1.09
m License

Create
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3 GEM Service Design Procedure

3-3-2  FTP Settings

FTP is used to transfer the GEM setting data from the SECS/GEM Configurator to the SECS/GEM
CPU Unit. You must therefore make the FTP settings on the Sysmac Studio.
Use the following procedure to make the FTP settings.

1 Double-click Built-in EtherNet/IP Port Settings under Configurations and Setup -
Controller Setup in the Multiview Explorer and select Edit.

2 Make the FTP settings on the Built-in EtherNet/IP Port Setting Tab Page.

IN39/SD3S ay} jeaut) o3 oipnig dewsAg ayj Buisn ¢-¢

Buiwweiboid uoneirado

SECS_GEM

ions and Setup

new_éo ntrdiler_l]

therCAT

TR R FTP server @ Do not use O Use

e port o o
¥ & Cont Setuy Nk :

A password [ 5
_'
& Motion Control Setup T
& Cam Data Settings %
| Event Settings %:
«Q
»

Refer to the NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) for details on the FTP
settings on the Sysmac Studio.

3-3-3  Creating the SECS/GEM Operation Programming

The basic programming operations performed on the Sysmac Studio are the same as for an NJ-series
Standard CPU Unit.

This section describes the processing procedures for SECS/GEM operation programming. Write the
user program so that it performs the following processing.

S'::) Processing Meaning Reference

1 Starting the GEM Serv- - 4-1 Starting the GEM Services on
ices page 4-2

2 Ending the GEM Services | Executing a shutdown. 4-2 Ending the GEM Services on

page 4-3

3 Operation processing of The operation conditions are set for | 5-1-1 Starting and Pausing the
the host connection func- | the GEM Services and the host Host Connection Function on page
tion connection function is operated. 5-3

4 GEM capability process- | Processing is performed for the 5-5 GEM Capabilities on page
ing GEM capabilities." 5-23

*1.  When you create the SECS/GEM operation programming and the link variables are already registered on
the SECS/GEM Configurator, export the link variables from the SECS/GEM Configurator and import them to
the Sysmac Studio.

You use the GEM instructions to create the SECS/GEM programming. For details, refer to the sample
programs given in Section 9 GEM Instructions on page 9-1.

The GEM instructions are displayed in the SECS/GEM instruction category in the Toolbox on the Sys-
mac Studio.
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3 GEM Service Design Procedure

3-3-4

3-8

-
¥ SECS/GEM
GEM_AckChangeECY
GEM_AckEnhancedRmtCmd
GEM_AckFormattedPPDownload
GEM_AckHostCmd
GEM_AckPPDelete

GEM_AckPPDownload

GEM_AckTerminalMsgMB

Restrictions When Defining Link Variables for User-defined Vari-
ables

The following restrictions apply when you define link variables for user-defined variables.

* You cannot use the prohibited characters in the variable names. Refer to the NJ/NX-series CPU Unit
Software User’s Manual (Cat. No. W501) for details on the prohibited characters.

* You cannot use the multi-byte characters in the variable names.

* You cannot use _ (an underline) as the first character in a variable name.

* The maximum size of a variable name is 127 bytes excluding the NULL character.

* You cannot use the following data types: LINT, ULINT, TIME, DATE, TIME_OF_DAY,
DATE_AND_TIME, structures, unions, and enumerations.

» Refer to 2-3-3 Link Variables on page 2-13 for the specified link variable attributes.
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3 GEM Service Design Procedure

3-4 Debugging

You connect to the host or a Host Simulator to debug the GEM setting data and SECS/GEM operation

programming.

The following debugging is performed when designing and commissioning the system.

Stage

Connection Description

During design work

Host Simulator You check to see if the GEM Services respond to test messages
correctly according to host communications specifications.

When commission-
ing the system

Host You check the event logs,”! GEM Service logs,? and status given

in system-defined variables" to see if they are correct.

Buibbngaq y-¢

*1. Referto Section 10 Troubleshooting on page 10-1 for details.
*2. Referto Section 6 GEM Service Logs on page 6-1 for details.
*3. Refer to A-1 System-defined Variables on page A-2 for details.

M Precautions for Correct Use

You can use the simulations on the Sysmac Studio to check the operation of the SECS/GEM
operation programming. However, the GEM Services will not operate during simulation execu-
tion. Therefore, the following precautions apply.
» The system-defined variables that are related to GEM will not change from the default initial
values for the data types.
» The user-defined variables that are related to GEM will not change from the initial values set
in the variable table.
+ If a GEM instruction is executed, only an input variable check is made without any considera-
tion of the GEM Service status of the settings made on the SECS/GEM Configurator. If no
problems are found, the instruction will end normally.

@ Additional Information

Use the following procedure to use the Host Simulator.

Step No.

Meaning

Reference

Output an SML file from the SECS/GEM Configu-
rator.

Create SML File on page 8-17

Read the SML file from the Host Simulator.

Check the operation of the SECS messages on
the Host Simulator.

Ask where you purchased the Host Simulator for details on the Host Simulator.
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Functions Related to All GEM

Services
]

This section describes functions that are related to all GEM Services, such as starting
and stopping the GEM Services and the GEM Service status.

4-1 Starting the GEM Services .......cccccviiimimiinnisi s 4-2
4-1-1 Procedure to Change the GEM Service Status to Run ..........ccccoeevevienennen. 4-2
4-1-2 Conditions That Prevent the GEM Service Status from Entering Run ............ 4-2

4-2 Ending the GEM ServiCes.......ccccciiriiiiiiiiiciissnmeererenessssssssssssssssssssssssssssssssssnns 4-3
4-2-1 Executing @ ShUutdOWN..........ooiiiiiii e 4-3
4-2-2 Operation When Shutdown Processing Is Completed ...........ccccooeiveiiieeenneen. 4-3

4-3 GEM Service Status ........ccccoiiimmiiiiiii e 4-5
4-3-1 GEM SErViCEe StatUS ....coueeieiiiiieeiiie et 4-5
4-3-2 Changes in the GEM Service Status.........ccccvevieiiiiiiiic e 4-5
4-3-3 Checking the GEM Service Status ..........cccooviiiiiiiiiiiiieei e 4-6
4-3-4 Relation between GEM Service Status and GEM Instructions........................ 4-7
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4-1 Starting the GEM Services

To start the GEM Services, you must change the GEM Service status to Run. Refer to 4-3 GEM Serv-

ice Status on page 4-5 for the GEM Service status and the procedure to check the current GEM

Service status.

Procedure to Change the GEM Service Status to Run

Use the following procedure to change the GEM Service status to Run.

1 Turn ON the power supply to the Controller.
The GEM Service status is /dle.

2 Change the operating mode of the CPU Unit to RUN mode.
The GEM Service status changes to /Initializing and then to Run.

When the GEM Services start, the following event is registered.

Event code Event name

Level

95420000 hex

GEM Service Started

Information

Conditions That Prevent the GEM Service Status from Entering

Run

The causes, corrections, and registered events when the GEM Service status does not change to Run

are given in the following table.

Cause

Correction

Registered event

The GEM setting data is corrupt-
ed.”

10-2 Errors Related to SECS/GEM
on page 10-3

Invalid GEM Setting Data
(14E00000 hex)

The link variables used by the GEM
Services are not registered as glob-
al variables for the user program.

Or, the registered attributes™ are

not the same.™

10-2 Errors Related to SECS/GEM
on page 10-3

lllegal Variable Allocation
(35400000 hex)

The GEM Service status is Stop.

Release Stop from the SECS/GEM
Configurator.

No event is registered.

A major fault has occurred.

Use the Troubleshooter to identify
the cause and remove the cause.

The registered event depends on
the cause of the error.

*1. The GEM Service status changes to Error.
*2.  The following five attributes are included: variable name, data type, constant, number of array dimensions,

and number of array elements.
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4-2 Ending the GEM Services

If you turn OFF the power supply to the CPU Unit while the GEM Services are in operation, the GEM
setting data, GEM Service logs, or spool data may be corrupted. To prevent corruption, you must al-
ways end the GEM Services before you turn OFF the power supply to the CPU Unit.

You can use the following two methods to end the GEM Services.

» Execute a shutdown.
» Change the operating mode of the CPU Unit to PROGRAM mode.

4-2-1 Executing a Shutdown

saoIAIeS INTO oy} Bulpu3 Z-

You can use the following two ways to execute a shutdown.
» Execute the Shutdown GEM Service (GEM_Shutdown) instruction.
» Execute a shutdown from the SECS/GEM Configurator.

I Executing the Shutdown GEM Service (GEM_Shutdown) Instruc-
tion

Use the following procedure to use the GEM_Shutdown instruction to execute a shutdown.

1 Execute the GEM_Shutdown instruction.

umopinys e bunnoexy |-z-v

2 Confirm that the value of the _ GEM_ServiceStatus.Shutdown system-defined variable changes
to TRUE and then turn OFF the power supply to the CPU Unit.

I Executing a Shutdown from the SECS/GEM Configurator

Select GEM Service Operation — Shutdown from Controller Menu of the SECS/GEM Configurator.
Refer to GEM Service Operation on page 8-23 for details.

|'_l7| Precautions for Correct Use

* When you execute a shutdown, the GEM Service status changes to Shutdown. To change
the GEM Service status from Shutdown back to Run, you must cycle the power supply to the
CPU Unit.

* We recommend that you use a UPS (uninterruptible power supply) to prevent loosing file due
to power interruptions. The capacity of the NJ-series NJ-PTI3001 Power Supply Unit is not
sufficient to maintain the power supply to the CPU Unit from when the power supply is inter-
rupted until the GEM Services are shut down.

4-2-2  Operation When Shutdown Processing Is Completed

The following event is registered when shutdown processing is completed after you execute a shut-

down.
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Event code Event name Level
95430000 hex | Shutdown Completed | Information
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4-3 GEM Service Status

There are different operating status for the GEM Services. The functions that you can use depend on
the operating status. Therefore, to use the GEM Services you must be aware of the current operating

status.

4-3-1 GEM Service Status

The following table describes the GEM Service status. The table gives the definition of each status
and the system-defined variables that can be used.

Operating status

Definition

System-defined varia-

bles
Idle The GEM Services are not started. “
CPU Unit is in PROGRAM mode.
Initializing The GEM Services are reading the GEM setting data *1
and checking the data.

Run’2 The GEM Services are operating. ---
EQStarting The GEM Services are started but not yet initialized. Can be used.
EQiInitializing Initialization of the host connection function, such as Can be used.

homing, is in progress.
EQRun Host communications are possible. Can be used.

Stop The GEM Services are stopped, but not due toan er- | *1

ror.
This status is used to download the GEM setting data
from the SECS/GEM Configurator.

Error The GEM Services are stopped due to an error. *1

ShuttingDown Processing to shut down the GEM Services is in prog- | *1

ress.

Shutdown The GEM Services are shut down. *1

You can turn OFF the power supply to the Controller in
this status.

*1.  You can use only the _ GEM_ServiceStatus system-defined variable. The values of all other GEM system-
defined variables are undefined.
*2.  Refer to 5-1-1 Starting and Pausing the Host Connection Function on page 5-3 for details on Run.

4-3-2  Changes in the GEM Service Status

You can change the GEM Service status with SECS/GEM Configurator operations or with instruction
execution. The changes in the GEM Service status are shown in the following diagram.
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4 Functions Related to All GEM Services

Power OFF

Power turned

GEM Services stopped from
SECS/GEM Configurator.

Idle I

Operating mode
changed to
PROGRAM

mode. Operating mode

Operating changed to PRO-
mode GRAM mode.
changed to

RUN mode.

GEM Services released from Stop
from SECS/GEM Configurator.

Operating mode
changed to

PROGRAM mode.

GEM Services GEM Services
stopped from stopped from
SECS/GEM SECS/GEM
Configurator. Configurator.

Initialization
completed.

Error detected in GEM
communications module.

Y

EQStarting

Y

Run

GEM_ControlService instruction:
_GEM_CMD_EQINIT

GEM_ControlService instruction:
\_GEM_CMD_EQRUN

— -

|A
-}

| EQRun

[ EQInitializing

GEM_ControlService instruction:

_GEM_CMD_EQINIT

N

GEM_Shutdown

instruction executed.

GEM Services shutdown executed
from SECS/GEM Configurator.

Y

Major fault

GEM Services shutdown
executed from SECS/GEM

‘r ShuttingDown
N

—__ Configurator.

|A
-}

Shutdown completed.

\i

GEM Services shutdown executed
from SECS/GEM Configurator.

C

Shutdown

)

4-3-3

Checking the GEM Service Status

There are the following two ways to confirm the current GEM Service status.
* GEM_ServiceStatus system-defined variable
* GEM Service operations from the SECS/GEM Configurator
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I Checking with _GEM_ServiceStatus

The _GEM_ServiceStatus system-defined variable is a structure with ten members that give the oper-
ating status. The members with a value of TRUE indicate the current GEM Service status. The mem-
bers of _GEM_ServiceStatus are given in the following table.

_GEM_ServiceStatus member Name
Idle Idle
Initializing Initializing N
Run™! Run P
EQStarting EQStarting E
EQInitializing EQInitializing g
EQRun EQRun 8
Stop Stop g‘?
Error Error @
ShuttingDown ShuttingDown
Shutdown Shutdown

*1. The value of _GEM_ServiceStatus.Run will be TRUE for any of the following status: EQStarting,
EQInitializing, or EQRun.

I Confirming with the SECS/GEM Configurator

Use the GEM Service Operation Menu in the menu bar on the SECS/GEM Configurator. For details
on the GEM Service Operation Menu, refer to GEM Service Operation on page 8-23.

4-3-4 Relation between GEM Service Status and GEM Instructions

The GEM instructions that you can use depend on the GEM Service status. The following table shows
the GEM instructions and the GEM Service status in which you can use them.

suononJIsu| IN39 pue snjels 8dIAIBS |NJ9 usamlaq uolie|ey -

GEM Service Status

GEM instruc- » Run Shut-

tions Idle IT“.tIaI- B EQIniti- Stop Error ting- Shut-

izing S_tart- alizing EQRun Down down
ing

GEM_ControlSer- Usa- Usa- Usa-
vice ble™ ble"2 ble™!
GEM_Shutdown Usable | Usable |Usable |Usable | Usable
GEM_GetComm- Usable | Usable
Log
GEM_SetHSM- Usable | Usable
SParam
GEM_Change- Usable
CommState
GEM_Change- Usable
ControlState
GEM_InitEvent Usable
GEM_ReportE- Usable
vent
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GEM Service Status
GEM instruc- Run Shut-
. Initial- EQ- i Shut-
tions Idle L. EQIniti- Stop Error ting-
1zing Start- .. EQRun down
X alizing Down
ing
GEM_ReportA- Usable
larm
GEM_Ac- Usable
kHostCmd
GEM_AckEnhan- Usable
cedRmtCmd
GEM_Change- Usable | Usable
ECV
GEM_AckChan- Usable
geECV
GEM_AckPPDe- Usable
lete
GEM_RespFor- Usable
mattedPPUpload
GEM_RespPPUp- Usable
load
GEM_UploadFor- Usable
mattedPP
GEM_UploadPP Usable
GEM_AckFormat- Usable
tedPPDownload
GEM_AckPP Usable
Download
GEM_Reques- Usable
tFormattedPP-
Download
GEM_Reques- Usable
tPPDownload
GEM_SendPP- Usable
Verify
GEM_SendTermi- Usable
nalMsg
GEM_AckTermi- Usable
nalMsgSB
GEM_AckTermi- Usable
nalMsgMB
GEM_Reques- Usable
tChangeTime
GEM_SendEqui- Usable
pUserMsg
GEM_RespHos- Usable
tUserMsg

*1. Usage is possible if _GEM_CMD_EQINIT is specified for the Cmd input variable.
*2.  Usage is possible if _GEM_CMD_EQRUN is specified for the Cmd input variable.
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Host Connection Function
]

The host connection function is located between the host and the user program. This
software handles SECS messages with the host and exchanges data with the user
program. This section provides detailed information on the host connection function.

5-1 Basic Processing of the Host Connection Function...........cccccocevcinnininnnn. 5-3
5-1-1 Starting and Pausing the Host Connection Function............c.ccccooeiiiiiiiennnen. 5-3
5-1-2 INEEIIOCKS ...ttt e e e e 5-4
5-1-3 Transaction ProCESSING ......c.ciiiuuiiiiae ittt e e e 5-5
5-1-4 Checking the Number of Buffered SECS Messages.......cccccceeevvcivviveeeiinnenennn. 5-9

5-2 HSMS CommUNICAtIONS.......ccceieiiiie e 5-11
5-2-1 Setting HSMS ConditioNnS........cooiuiiiiiiiiiiiiieei e 5-11
5-2-2 HSMS Communications Connection States...........cccooiiiiiiiiiiiiiieee 5-11
5-2-3 Checking the HSMS Communications State.............ccccooiiiiiiiiiiis 5-13

5-3  Item Definitions .......coooceceiiiiccrie e 5-14

5-4 Variable Data Definitions .........ccccoccoeiiiiircecec e 5-18
5-4-1 Types of Variable Data ...........ceeeiiiiiiiiii e 5-18
5-4-2 Link Variables for Variable Data ............ccccociiiiiiiiic e 5-18
5-4-3 List Specifications for Variable Data............ccccooviiiiiiiiiiceee e 5-19
5-4-4 Standard Variable Data ............eeeiiiiiiii e 5-20

5-5 GEM Capabilities........ccccceiemmmimiiiiiiin e snnse e s 5-23
5-5-1 Communications State MOdel ..........cccoeiiiiiiiiiiii e 5-24
5-5-2 Control State MOEL..........ccoiiiieiiiieeee e 5-28
5-5-3 Equipment Processing States ... 5-34
5-5-4 Event NOtIfication ... 5-36
5-5-5 Error MESSAGES ...t 5-39
5-5-6 DocUMENTAtioN ..o 5-41
5-5-7 Dynamic Event Report Configuration ............cccceoevieiieiiiiiiiee e 5-42
5-5-8 Variable Data CollECHON .........ccuuiiiiieiciiee et 5-45
5-5-9 Trace Data ColleCHON ........cooiiiiiiiie e 5-46
5-5-10 Status Data ColleCHON ........coiieiie e 5-48
5-5-11 Alarm Management ..........oooi i 5-50
5-5-12 HOSt COMMEANGAS.......eiiiiiie ettt e e e e s 5-53
5-5-13 Enhanced Remote Commands ...........ooiiiiiiiiiiiiiieiiee e 5-58
5-5-14 Equipment Constants ............ooiiiiiiiiie e 5-60
5-5-15 Process Program Management...........coceeiiiiiiiiie i 5-64
5-5-16 Material MOVEMENT ... .o e 5-82
5-5-17 Equipment Terminal SErviCe..........uuuuiiiiiiiiiiiiiieieee e 5-83
5-5-18 (3T o QUSROS 5-86
5-5-19 Limit MONITOMING c.oeeeeeeeeeeeeee e e e e eeeees 5-88
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5-5-20 Spooling

........................................................................................................ 5-91
5-6 Message Settings......cccccccrrrirririieriissre s 5-96
5-6-1 GEM Standard MESSAQES .......coveeiiiiiiiieee ettt 5-96
5-6-2 User-defined MESSAGES .......coiiuiiiiiiieiiiie et 5-98
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5-1 Basic Processing of the Host Con-
nection Function

The host connection function must be started separately from the GEM Services. You can also tempo-
rarily stop the host connection function.

The basic processing performed by the host connection function includes the following.

* Interlocks

» Transaction processing

» Checking the number of buffered SECS messages

5-1-1  Starting and Pausing the Host Connection Function

You can use the following methods to start and temporarily stop the host connection function.

uoI3oUN UOI}PBUUOY }SOH ayj Jo Buissadoid diseq |-G

I Starting the Host Connection Function

The host connection function can be used when the GEM Service status is EQRun. The procedure to
start the host connection function is given below.

1 Specify EQInitializing and execute the GEM Service Control (GEM_ControlService) instruction.
The GEM Service status changes to EQInitializing.
Non-retained status variables, non-retained discrete variables, and non-retained system-de-
fined variables are set to their default settings.

2 Perform initial settings for the following items as required.

uoldUN4 UoNYaUUOY 1SOH 8y} Buisned pue Builels |-1-G

Item Reference
HSMS conditions 5-2 HSMS Communications on page 5-11
Equipment constants 5-4 Variable Data Definitions on page 5-18
Status variables 5-4 Variable Data Definitions on page 5-18
Communications state model 5-5-1 Communications State Model on page 5-24
Control state model 5-5-2 Control State Model on page 5-28
Interlock variables 5-1-2 Interlocks on page 5-4
Initialize event reports that are dynamically set by | GEM_InitEvent on page 9-40
the host.
Initialize the GEM capabilities. 5-5 GEM Capabilities on page 5-23

3 Specify EQRun and execute the GEM_ControlService instruction.
The GEM Service state will change to EQRun.

M Precautions for Correct Use

The contents of the GEM setting data that is uploaded with the SECS/GEM Configurator is the
same as the contents of the GEM setting data that was previously downloaded with the
SECS/GEM Configurator. Even if the settings in the downloaded GEM setting data were
changed by the user program or host, the changes will not be reflected in the uploaded GEM
setting data.
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5-1-2

I Pausing the Host Connection Function

When the GEM Service status changes from EQRun to EQInitializing, the host connection function is
temporarily stopped. The status is as follows while the host connection function is temporarily stopped:
* Communications with the host stop.

* Non-retained status variables and non-retained discrete variables are initialized.

To temporarily stop the host connection function, specify EQInitializing and execute the GEM Service
Control (GEM_ControlService) instruction.

To restart the host connection function, execute steps 2 and 3 in the procedure to start the host con-
nection function.

Interlocks

Interlocks prevent the equipment from executing processing requested by the host. An interlock is en-
abled by changing the value of the interlock variable for the relevant processing to TRUE in the user
program. It is disabled when the value is changed to FALSE.

When an interlock is in effect, the host connection function returns a secondary message saying that
processing is not possible for the primary message from the host.

The interlock variables and the processing that is performed when an interlock is in effect are given in
the following table.

Interlock variable Processing

_GEM _Interlock_ControlState Going online is denied even if Request ON-LINE (S1,F17) is received
from the host.

_GEM_Interlock_ECV Changing an equipment constant is denied even if New Equipment Con-
stant Send (S2,F15) is received from the host.

_GEM_Interlock_HostCmd The host command is denied even if Host Command Send (S2,F41) is re-
ceived from the host.

_GEM_lInterlock_Enhan- The enhanced host command is denied even if Enhanced Remote Com-

cedRmtCmd mand (S2,F49) is received from the host.

_GEM_lInterlock_PP Processing is denied even if the following SECS messages are received

from the host.

* Process Program Request (S7,F5)

* Formatted Process Program Request (S7,F25)

* Process Program Load Inquire (S7,F1)

* Process Program Send (S7,F3)

* Formatted Process Program Send (S7,F23)

* Delete Process Program Send (S7,F17)

_GEM_Interlock_Time Changing the equipment clock is denied even if Date and Time Set Re-
quest (S2,F31) is received from the host.

M Precautions for Correct Use

The requested processing may be performed for processing requests received from the host
immediately after the value of the interlock variable changes to TRUE. Set interlock variables as
soon as possible.
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5-1-3  Transaction Processing

The series of processing that is performed by the SECS/GEM CPU Unit for a SECS message is called
transaction processing. Some transactions are processed jointly by the host connection function and
the user program, and others are processed only by the host connection function. For the transactions
that are processed jointly by the host connection function and user program, you can use the following
variables in the user program to check the transaction processing state, processing result, and proc-
essing result factor. The values of these variables are updated by the host connection function.

Variable type Meaning Data type Meanings of values
Transaction processing Transaction processing BOOL TRUE: Transaction processing is in
flag state progress.

FALSE: Transaction processing is
not in progress.

Transaction processing Transaction processing Structure Refer to the following table.
result variable result and result factor

The members of the transaction processing result variable are given in the following table.

uoI3oUN UOI}PBUUOY }SOH ayj Jo Buissadoid diseq |-G

* The control state was OFF-LINE when the primary
message was received.

* The spool status was SPOOL ACTIVE when the pri-
mary message was received.

Dat: M i f val-
Member | Meaning ata eanings ot va Description
type ues
Rsilt Process- | BOOL TRUE: Successful
ing result FALSE: Failed
Rslt Process- | WORD 16#0000: Success-
Code ing result ful b
factor ot
16#0100: Transmis- | * The communications state was DISABLED or NOT §
sion error COMMUNICATING when the primary message was §
received. S
by
o
3
&,
3

16#0200: Reception | « A T3 timeout occurred while reception of the secon-

error dary message is awaited."

* The communications state changed to DISABLED
while reception of the secondary message is await-
ed.

* The control status changed to OFF-LINE while the
secondary message is awaited.

* The received secondary message exceeded the

maximum size of a SECS message. "
* The message structure of the received secondary

message was not correct.”

16#0300 or higher: | This depends on the transaction result processing var-
Specific errors iable. Refer to A-1 System-defined Variables on page
A-2 for details.

*1.  The host connection function sends Transaction Timer Timeout (S9,F9).

*2.  The host connection function sends Data Too Long (S9,F11).

*3. The host connection function sends lllegal Data (S9,F7).

Transaction processing is different when the host sends the primary message in comparison with
when the equipment sends the primary message.
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5 Host Connection Function

I When Host Sends the Primary Message

Transaction processing is as described below when the host sends the primary message.

1
2

5-6

The host sends the primary message.

The host connection function determines if the received primary message is normal.
The normal/error results and factors, and the host connection function processing for each, are
given in the following table.

Result Factor Host connection function processing
Normal Changes the transaction processing flag to
TRUE.
Error'! The message structure of the primary mes- | Sends Unrecognized Function Type (S9,F5)
sage from the host is nonstandard. to the host.

The communications state was DISABLED | The primary message is discarded.
when the primary message was received
from the host.

The control state was OFF-LINE when the Sends Abort Transaction (S7,F0) to the host.
primary message was received from the
host.

The stream number in the primary message | Sends Unrecognized Stream Type (S9,F3)
from the host is not supported by the GEM to the host.
Services.

The function number in the primary message | Sends Unrecognized Function Type (S9,F5)
from the host is not supported by the GEM to the host.
Services.

The W bit setting in the primary message Sends Unrecognized Function Type (S9,F5)

from the host is OFF. to the host.

The primary message from the host was dis- | Sends Unrecognized Function Type (S9,F5)
abled on the SECS/GEM Configurator.2 to the host.

The message structure or format of the pri- | Sends lllegal Data (S9,F7) to the host.

mary message from the host is different from
the structure or format set in the SECS/GEM
Configurator.

SECS message-specific factors Refer to information on individual GEM ca-
pabilities.

*1.  The same error determination is executed for all primary messages from the host.
*2.  Settings to enable and disable primary messages are checked for GEM standard messages and
user-defined messages.

The host connection function changes the value of the transaction processing flag for the re-
ceived primary message.

The user program detects that the value of the transaction processing flag is TRUE.
The user program processes the primary message and executes a GEM instruction.

The host connection function changes the value of the transaction processing flag to FALSE.
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5 Host Connection Function

7 The host connection function returns a secondary message.

The following figure shows a timing chart.

Primary message received.

Host connection function processing

Transaction processing flag FALSE — |

User program processing

Execute

GEM instruction Busy

Done

TRUE

Secondary message sent.

TRUE

FALSE
TRUE
FALSE

TRUE
FALSE

m Precautions for Correct Use

If the next primary message is received after the equipment receives a primary message but
before it returns the secondary message, the user program detects reception of the second pri-
mary message only after the secondary message is returned for the first primary message.

The transaction processing flags that are used when the host sends the primary message are given in
the following table. Both the SECS messages that change the values of the transaction processing
flags to TRUE and the GEM instructions that change the values of the transaction processing flags to

FALSE are given.

Transaction Processing Flag

Variable

Name

SECS message

GEM instruction

_GEM_BusyHostChan-
geECV

Host-initiated Equipment
Constant Change

New Equipment Constant
Send (S2,F15)

GEM_AckChangeECV

_GEM_BusyHostCmd

Host Command

Host Command Send
(S2,F41)

GEM_AckHostCmd

_GEM_BusyEnhan-
cedRmtCmd

Enhanced Remote Com-
mand

Enhanced Remote Com-
mand (S2,F49)

GEM_AckEnhan-
cedRmtCmd

_GEM_BusyHostPPDe-
lete

Host-initiated Process
Program Deletion

Delete Process Program
Send (S7,F17)

GEM_AckPPDelete

_GEM_BusyHostFormat-
tedPPUpload

Host-initiated Formatted
Process Program Upload

Formatted Process Pro-
gram Request (S7,F25)

GEM_RespFormattedP-
PUpload

_GEM_BusyHostPPUp-
load

Host-initiated Process
Program Upload

Process Program Re-
quest (S7,F5)

GEM_RespPPUpload

_GEM_BusyHostFormat-
tedPPDownload

Host-initiated Formatted
Process Program Down-
load

Formatted Process Pro-
gram Send (S7,F23)

GEM_AckFormattedPP-
Download

_GEM_BusyHostPP-
Download

Host-initiated Process
Program Download

Process Program Send
(S7,F3)

GEM_AckPPDownload
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5 Host Connection Function

5-8

Transaction Processing Flag

SECS message GEM instruction
Variable Name
_GEM_BusyHostTermi- Host-initiated Single-block | Terminal Display, Single GEM_AckTerminalMsgSB
nalMsgSB Terminal Message (S10,F3)
_GEM_BusyHostTermi- Host-initiated Multi-block | Terminal Display, Multi- GEM_AckTerminalMsgMB
nalMsgMB Terminal Message block (S10F5)
_GEM_BusyHostUserMsg | Host-initiated User-de- Host-initiated User-de- GEM_SendHostUserMsg
fined Message fined Message (Sx,Fy)

I When Equipment Sends the Primary Message

Transaction processing is as described below when the equipment sends the primary message.

1 A GEM instruction is executed in the user program.

2 When execution of the GEM instruction is completed, the GEM Service changes the value of
the transaction processing flag for the GEM instruction to TRUE.

The host connection function sends the primary message.

The host returns the secondary message.

The host connection function receives the secondary message.

The host connection function changes the value of the transaction processing flag to FALSE.

The user program detects that the value of the transaction processing flag is FALSE.

© N O O A W

The user program uses the transaction processing result variable to check the results of trans-
action processing.

The following figure shows a timing chart.

Execute TRUE |_|
FALSE |
TRUE :
GEM instruction | Y FALSE —,—I
TRUE '
Done FALSE 1

TRUE '
Transaction processing flag FALSE ﬂ

Host connection function processing F %I

Primary message sent. Secondary message received.

The value of the transaction processing flag changes to FALSE regardless of whether transaction
processing ends normally or end in an error.
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5 Host Connection Function

The transaction processing flags and the transaction processing result variables that are used when
the equipment sends the primary message are given in the following table. Both the GEM instructions
that change the values of the transaction processing flags to TRUE and the SECS messages that
change the values of the transaction processing flags to FALSE are given.

Transaction processing flag

Transaction processing result

variable GEM instruction SECS message
Variable Name Variable Name
_GEM_BusyE- | Equipment-ini- | _GEM_Equi- Equipment-ini- | GEM_Reques- Date and Time Da-
quipChange- tiated Time pChangeTi- tiated Time tChangeTime ta (S2,F18)
Time Change meRslt Change Result
_GEM_BusyE- | Equipment- ini- | _GEM_Equi- Equipment-ini- | GEM_UploadFor- | Formatted Process
quipFormat- tiated Format- | pFormattedP- | tiated Format- | mattedPP Program Acknowl-
tedPPUpload ted Process PUploadRslt ted Process edge (S7,F24)
Program Up- Program Up-
load load Results
_GEM_BusyE- | Equipment-ini- | _GEM_Equip- | Equipment-Ini- | GEM_UploadPP Process Program
quipPPUpload | tiated Process | PPUploadRslt | tiated Process Acknowledge
Program Up- Program Up- (S7,F4)
load load Results
_GEM_BusyE- | Equipment-ini- | _GEM_Equi- Equipment-ini- | GEM_RequestFor- | Formatted Process
quipFormat- tiated Format- | pFormattedPP- | tiated Format- | mattedPPDown- Program Data
tedPPDown- ted Process DownloadRslt | ted Process load (S7,F26)
load Program Program
Download Download Re-
sults
_GEM_BusyE- | Equipment-ini- | _GEM_Equip- | Equipment-ini- | GEM_Reques- Process Program
quipPPDown- | tiated Process | PPDown- tiated Process | tPPDownload Data (S7,F6)
load Program loadRsilt Program
Download Download Re-
sults
_GEM_BusyE- | Equipment-ini- | _GEM_Equi- Equipment-ini- | GEM_SendTermi- | Terminal Request
quipTermi- tiated Terminal | pTermi- tiated Terminal | nalMsg Acknowledge
nalMsg Message nalMsgRsilt Message Re- (S10,F2)
sults
_GEM_BusyE- | Equipment-ini- | _GEM_Equi- Send Equip- GEM_SendEqui- Equipment- initiat-
quipUserMsg tiated User-de- | pUserMsgRslt | ment-initiated pUserMsg ed User-defined

fined Message

User-defined
Message Re-
sult

Message (Sx,Fy
+1)

Checking the Number of Buffered SECS Messages

Processing of GEM Services is performed in the system services of the SECS/GEM CPU Unit. The
execution priority of the system services is lower than the execution priority of the primary periodic
task and priority-16 periodic task. Other than processing for the GEM Services, the system services
also provide the USB port service, built-in EtherNet/IP port service, and other services. Therefore,
transmission delays will occur if a lot of SECS messages are sent and received. SECS messages for
which there are delays are buffered until they are sent.
Refer to the NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) for details on system

services and the execution priority of processes.
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5 Host Connection Function

I System-defined Variables for Number of Buffered SECS Messages

You can check the number of buffered SECS messages with the following system-defined variables.

Variable Meaning Data type | Range of values
_GEM_EquipMsgBuf | Equipment-initiated Message Bufferings | USINT 0to 32
_GEM_HostMsgBuf | Host-initiated Message Bufferings USINT Oto16

Operation When Number of Buffered Messages Exceeds Allowed
Value

Operation when the number of buffered equipment-initiated messages exceeds the allowed value is
described in the following table.

Item Operation

Event log The Send Transaction Queue Overrun (66000000 hex) observation is re-
corded in the event log.

Instruction execution The instruction ends in an error with error code 16#381B (Insufficient
Transaction Resource).

Sending SECS messages to the The messages are not sent.

host

Receiving SECS messages from The messages are received normally.

the host

Operation when the number of buffered host-initiated messages exceeds the allowed value is descri-
bed in the following table.

Item Operation
Event log The Receive Transaction Queue Overrun (66010000 hex) observation is
recorded in the event log.
Instruction execution The instruction is executed normally.
Receiving SECS messages from After the message is received, Abort Transaction (Sx,FO0) is sent in re-
the host ply."!
User program notification The user program is not notified that the allowable number of buffered

transactions was exceeded.

*1.  The stream number is the same as the stream number of the SECS message received from the host.

I How to Reduce the Number of Buffered SECS Messages

The effective ways to reduce the number of buffered SECS messages are as follows:
* Reduce the frequency of communications with the host.
* Reduce the task execution time ratio.

Refer to A-3 Designing Tasks to Use the GEM Services on page A-24 for details on how to adjust the
task execution time ratio.
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5 Host Connection Function

5-2 HSMS Communications

HSMS communications conforms to SEMI E37.10702 (High-speed SECS Message Service Single
Selected-Session Mode) (HSMS-SS or HSMS-SSS).

5-2-1  Setting HSMS Conditions

There are the following two modes for establishing a TCP/IP connection between the host and equip-
ment.

» Passive Mode: The host sends a connection request.

* Active Mode: The equipment sends a connection request.

The HSMS condition settings are different for Passive Mode and Active Mode.

You can use either the SECS/GEM Configurator or the Set HSMS Communications Parameters
(GEM_SetHSMSParam) instruction to set the HSMS conditions.

suonesuNWWo) SWSH Z-§

I Setting with the SECS/GEM Configurator

You can set the HSMS conditions with the SECS/GEM Configurator. Refer to 8-8-1 HSMS Condition
on page 8-40 for details on the settings.

I Executing the GEM_SetHSMSParam Instruction

You can execute the GEM_SetHSMSParam instruction to set the HSMS conditions. The settings in
the instruction are applied when the GEM Service status changes to EQRun. Refer to Section 9 GEM
Instructions on page 9-1 for information on the instruction.

suoBIpuod SINSH Bumes L-z-g

5-2-2 HSMS Communications Connection States

The HSMS communications connection states operate according to the following HSMS state ma-
chine.

TCP/IP Connected
(6)

TCP/IP HSMS HSMS
Not Not Selected
Connected Selected

4) ®)
Y

The state transition triggers and equipment operation in Passive Mode are described in the following
table. The numbers in the table correspond to the numbers in the figure.
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5-12

No. | Current state Trigger New state Operation
(1) The GEM Service status | TCP/IP NOT None
changed to EQRun. CONNECTED
(2) TCP/IP NOT TCP/IP successfully HSMS NOT T7 timeout timer is started.
CONNECTED | accepted. SELECTED
(3) HSMS NOT Select.req is received and | HSMS SE- T7 timeout is canceled and Select.rep
SELECTED accepted. LECTED with a Selected Status of 0 is sent.
(4) HSMS NOT HSMS selection failed. TCP/IP NOT The TCP/IP connection is closed.
SELECTED The GEM Service status | CONNECTED
changed to a status other
than EQRun.
(5) HSMS SE- TCP/IP communications TCP/IP NOT The TCP/IP connection is closed.
LECTED end. CONNECTED
The GEM Service status
changed to a status other
than EQRun.
(6) HSMS SE- T3 timeout occurs. HSMS SE- * The data transaction is canceled
LECTED LECTED while the TCP/IP connection is not

ended.
* For a primary message, Transaction
Timer Timeout (S9,F9) is sent.

The state transition triggers and equipment operation in Active Mode are described in the following ta-

ble.
No. | Current state Trigger New state Operation
) - Initialization TCP/IP NOT None
CONNECTED
(2) TCP/IP NOT A connection is deter- HSMS NOT * TCP/IP Connect
CONNECTED | mined. SELECTED * Select.req is sent.
* T6 timeout timer is started.
(3) HSMS NOT Select.rep with a Selected | HSMS SE- T6 timeout is canceled.
SELECTED Status of 0 is received. LECTED
(4) HSMS NOT HSMS selection failed. TCP/IP NOT * The TCP/IP connection is closed.
SELECTED The GEM Service status | CONNECTED | ¢ T5 timeout timer is started.
changed to a status other
than EQRun.
(5) HSMS SE- TCP/IP communications TCP/IP NOT The TCP/IP connection is closed.
LECTED end. CONNECTED
The GEM Service status
changed to a status other
than EQRun.
(6) HSMS SE- T3 timeout occurs. HSMS SE- * The data transaction is canceled
LECTED LECTED while the TCP/IP connection is not

ended.
* For a primary message, Transaction
Timer Timeout (S9,F9) is sent.

To check the connection status in HSMS SELECTED state, the GEM Service periodically sends a link
test request control message (Linktest.req).
If the GEM Service status is not EQRun, the HSMS communications state is always TCP/IP NOT
CONNECTED.
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5-2-3  Checking the HSMS Communications State

Use the following system-defined variables to check the HSMS communications state. Refer to
A-1 System-defined Variables on page A-2 for details on system-defined variables.

Variable Name Function
_GEM_HSMSState | HSMS Communications State Gives the HSMS communications connection
state.
_GEM_HSMSError | HSMS Communications Error Indicates errors detected by the HSMS.
_GEM_HSMSParam | HSMS Communications Parameters | Gives the active HSMS communications settings.

suonesuNWWo) SWSH Z-§
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5-3

5-14

Item Definitions

An item is a data element in a SECS message. You can check item definitions with Data Definition -
Item Definition on the Tools Menu of the SECS/GEM Configurator. You can change the format or data
size of some of the items on the SECS/GEM Configurator.

The names, meanings, formats, and data sizes of the items are given in the following table along with
whether the values can be changed.
The data size is given in the Data size column only when it is not implicit from the format.

Refer to A-2 Correspondence between Formats and Data Types on page A-23 for the format codes
and meanings, and the corresponding data types handled by the NJ-series CPU Units.

Item name Meaning Value changes Format Data size
[bytes]
ABS Any binary string Not allowed. B 1,024 max.
ACKC5 Acknowledge code Not allowed. B 1
ACKC6 Acknowledge code Not allowed. B 1
ACKC7 Acknowledge code Not allowed. B 1
ACKC7A Acknowledge code Not allowed. U1 1
ACKC10 Acknowledge code Not allowed. B 1
ALCD Alarm code Not allowed. B 1
ALED Alarm enable/disable Not allowed. B 1
code
ALID Alarm identification Allowed. U1, U2, or U4*1
ALTX Alarm text Allowed. A 120 max.
CCODE Command code Allowed. A, 12, 14,U2, or U4 4 max. when the for-
mat is A
CEED Collection event or trace Not allowed. BOOLEAN
enable/disable code
CEID Collection event ID Allowed. U1, U2, or U4™
CEPACK Command Enhanced Pa- | Not allowed. U1
rameter Acknowledge
CEPVAL Command Enhanced Pa- | Not allowed. B, BOOLEAN, A, I1,
rameter Value 12,14, F8, U1, U2, or
U4'1234*5
COMMACK Establish Communica- Not allowed. B 1
tions Acknowledge Code
CPACK Command Parameter Ac- | Not allowed. B 1
knowledge Code
CPNAME Command Parameter Allowed. A 60 max.
Name
CPVAL Command Parameter Val- | Not allowed. B, BOOLEAN, A, I1,
ue 12,14, U1, U2, or
u4:1734*5
DATAID Data ID Allowed. U1, U2, or U4™
DATALENGTH | Total bytes to be sent Allowed. U1, U2, or U4
DRACK Define Report Acknowl- Not allowed. B 1

edge Code
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. Data size
Item name Meaning Value changes Format [bytes]
DSPER Data sample period Not allowed. A 6,8
EAC Equipment acknowledge | Not allowed. B
code
ECDEF Equipment constant de- Not allowed. Same as format for
fault value target ECV.
ECID Equipment constant ID Not allowed. Same as format of
VID.
ECMAX Equipment constant maxi- | Not allowed. Same as format for
mum value target ECV.
ECMIN Equipment constant mini- | Not allowed. Same as format for
mum value target ECV.
ECNAME Equipment constant name | Allowed. - 60
ECV Equipment constant value | Not allowed. B, BOOLEAN, A, I1,
12, 14, F4, F8, U1,
U2, or U4™1"3'4'6
EDID Expected data identifica- | Not allowed. Same as format of
tion PPID.
ERACK Enable/Disable Event Re- | Not allowed. B 1
port Acknowledge Code
ERRW7 Text string describing er- | Allowed. A 80
ror found in process pro-
gram
FCNID Function Identification Not allowed. U1
GRANT Grant code Not allowed. B 1
HCACK Host Command Parame- | Not allowed. B 1
ter Acknowledge Code
LENGTH Length of the service pro- | Allowed. U1, U2, or U4™
gram or process program
in bytes
LIMITACK Acknowledgement code Not allowed. B 1
for variable limit attribute
set
LIMITID The identifier of a specific | Not allowed. B 1
limit in the set of limits for
a variable to which the
corresponding limit attrib-
utes refer
LIMITMAX The maximum allowed Not allowed. Same as format for
value for the limit values monitoring target SV.
of a specific variable
LIMITMIN The minimum allowed val- | Not allowed. Same as format for
ue for the limit values of a monitoring target SV.
specific variable
LOWERDB A variable limit attribute Not allowed. Same as format for
which defines the lower monitoring target SV.
boundary of the dead-
band of a limit
LRACK Link Report Acknowledge | Not allowed. B 1
code
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5-16

Item name Meaning Value changes Format D[e:;t::]e
LVACK Variable limit definition ac- | Not allowed. B 1
knowledge code
MDLN Equipment Model Type Allowed. A 20
MEXP Message expected in the | Not allowed. A 6
from Sxx,Fyy where x is
stream and y is function
MHEAD SECS message block Not allowed. B 10
header associated with
message block in error
OBJSPEC A text string that has an Allowed. A 80
internal format and that is
used to point to a specific
object instance
OFLACK Acknowledge code for Not allowed. B 1
OFF-LINE request
ONLACK Acknowledge code for Not allowed. B 1
ON-LINE request
PPARM Process Parameters Not allowed. BOOLEAN, A, I1, 12,
14, F4, F8, U1, U2, or
u4 a7
PPBODY Process program body Not allowed. B, A, 11,12, 14, U1,
U2, or U4 147
PPGNT Process program grant Not allowed. B 1
status
PPID Process program ID Allowed. A 120
RCMD Remote command code Allowed. A 20
or string
REPGSZ Reporting group size Allowed. U1, U2, or U4"1
RPTID Report ID Allowed. U1, U2, or U4™
RSDA Request Spool Data Ac- | Not allowed. B 1
knowledge
RSDC Request Spool Data Code | Not allowed. U1
RSPACK Reset Spooling Acknowl- | Not allowed. B 1
edge
SEQNUM The value which indicates | Not allowed. u2
the position in the list of
processing commands
SHEAD Stored header related to Not allowed. B 10
the transaction timer
SMPLN Sample Number Allowed. U1, U2, or U4
SOFTREV Software revision code Allowed. A 20
STIME Sample time Not allowed. A 12 or 16
STRACK Spool Stream Acknowl- Not allowed. B 1
edge
STRID Stream Identification Not allowed. u1
SV Status variable value Not allowed. L, B, BOOLEAN, A,

11,12, 14, F4, F8, U1,
U2, or U4’ 1’34’
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Item name Meaning Value changes Format D[Zt;tzlsz]e
SVID Status variable ID Not allowed. Same as format of
VID.
SVNAME Status Variable Name Allowed. A 60
TEXT A single line of characters | Allowed. AM1*3 240
TIAACK Equipment acknowledge- | Not allowed. B 1
ment code
TIACK Time Acknowledge Code | Not allowed. B 1
TID Terminal number Not allowed. B 1
TIME Time of day Not allowed. A 12 or 16
TOTSMP Total samples to be made | Allowed. U1, U2, or U4
TRID Trace request ID Allowed. U1, U2, or U4
UNITS Unit Identifier Allowed. A 20
UPPERDB A variable limit attribute Not allowed. L, B, BOOLEAN, A,
which defines the upper 11,12, 14, F4, F8, U1,
boundary of the dead- U2, or U4
band of a limit
\% Variable data Not allowed. L, B, BOOLEAN, A,
11,12, 14, F4, F8, U1,
U2, or U4'17374'6
VID Variable 1D Allowed. U1, U2, or U4
VLAACK Variable Limit Attribute Not allowed. B 1

Acknowledge Code

*1. The U8 format specified in the SECS/GEM standard is not supported.

*2.  The list format specified in the SECS/GEM standard is not supported.

*3. The JIS-8 format specified in the SECS/GEM standard is not supported.

*4.  The I8 format specified in the SECS/GEM standard is not supported.

*5.  With remote control, you can specify a different format for each variable.

*6.  With the data definitions, you can specify a different format for each variable.
*7.  With process program management, you can specify a different format for each variable.

NJ-series SECS/GEM CPU Units User's Manual (W528)

517

suoljuyaqg wayj ¢-g
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5-4 Variable Data Definitions

Variable data indicates the settings for the host connection function and the operating status. You can
check the contents of variable data with Data Definition on the Tools Menu of the SECS/GEM Config-
urator.

5-4-1  Types of Variable Data

The following table lists the three types of variable data.

Maximum number

Variable data Meanin
9 registered
Equipment constants (EC) | These variables are changed by the host. 512*1
Status variables (SV) These variables always hold valid information. They cannot | ___*1

be changed from the host.

Discrete variables (DV) These variables are valid only when specific events occur. | ___*1

*1.  You can register a total of 1,024 equipment constants (EC), status variables (SV), and discrete variables
(DV).

There are also two types of variable data depending on who defines the variables: standard variables
and user-defined variables.

Definition Meaning
Standard variables These variables are defined by the host connection function as standard features.

User-defined variables | You define the formats and data sizes on the SECS/GEM Configurator.

5-4-2 Link Variables for Variable Data

Link variables for standard variable data are registered as system-defined variables. You use the
SECS/GEM Configurator to assign link variables of the correct data type for the format to user-defined
variable data.

The specifications for link variable attributes and initialization are described in the following table.

Variable data Link variable
Attributes
Type Definition Re- Initialization
. Constant
tain

Equipment Standard vari- | Yes Yes * The variables are initialized when the GEM Serv-
constants ables ices are started after the variables are transferred

User-defined from the SECS/GEM Configurator.

variables * To initialize the variables while the host connection

function is operating, execute the Change Equip-
ment Constant (GEM_ChangeECYV) instruction
while the GEM Service status is EQInitializing.

Status varia- | Standard vari- | No 1 The system-defined status variables that have a

bles ables Constant attribute are initialized by the GEM Serv-
User-defined No ices. You must initialize the other variables in the
variables user program at startup.
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Variable data Link variable
Attributes
Type Definition Re- Initialization
tain Constant

Discrete varia- | Standard vari- | No No You must initialize these variables in the user pro-
bles ables gram as required.

User-defined

variables

*1. This depends on the variable data.

5-4-3  List Specifications for Variable Data

You can define lists in the format for a user-defined status variable or discrete variable. There are two
types of lists: lists of fixed length data and lists of length-variable data.

Also, you can nest lists. You can nest lists within lists. You can create a total of up to three nesting
levels for lists of fixed length data and lists of length-variable data. You cannot nest a list of length-
variable data inside a list of length-variable data.

The specifications of list structures are given in the following table.

suoniuyaq ejeq d|qeneA -G

Item Specification

Maximum number of list structures that can be defined 64

Maximum number of items registered in one list structure | 64

Maximum size of variable data in a list structure [Kbytes] | 2

I Lists of Fixed Length Data

For a list of fixed length data, you set the items for each list. Number of lists indicates the number of
items in the level that is directly below a list structure level. For example, if the structure of a level that
is a list of fixed length data is <L,4>, there are four items in the level that is immediately below it, so
the number of lists is given as 4.

You can set a different format for each item in a list. The specifications for a list of fixed length data are
given in the following table.

ejeq 9|qelie)\ 40} SUONEoIadS IsIT €-4-G

Item Specification
Number of lists | 0 to 64

In a list of fixed length data, a link variable is assigned to store the value separately for each item in
the list.

The following example shows a variable data structure on the SECS/GEM Configurator for a list of
fixed length data with three nesting levels and a link variable assigned for each item.
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Number of lists Item name Link variable assigned to item

Variable data structure
L,4
1.B ltem1
2.U1 ltem2
3.U2 Item3
4.L,2
1.B ltem4
2.L,2
1.11 ltem5
2.12 ltem6

I Lists of Length-variable Data

For the list of length-variable data, you set items to be changeable. All items in the list have the same
format. The specifications for a list of length-variable data are given in the following table.

Item Specification
Number of lists | 1 to 64

For a list of length-variable data, a link variable to store the number of items and a shared array link
variable to store the item values are assigned. The number of array elements must be equal to the
maximum number of items.

The following example shows an example on the SECS/GEM Configurator for variable data items in a
list of length-variable data and link variable assignments. The variable VIDm_List1 stores the number
of items in the list of length-variable data, and the variable VIDm_Item1 stores the values of the items.
The data type of VIDm_Item1 is ARRAYJ0..4] OF INT.

The data type is ARRAY/0..4] OF INT.

Variable data structure
L,n (Max. value of n: 5)
1.12 ltem1
2.12 ltem2

n.l12 Itemn

5-4-4 Standard Variable Data

The names, meanings, formats, and data sizes of the standard variable data are given in the following
tables along with whether the values can be changed.

The data size is given in the Data size column only when it is not implicit from the format.

Refer to A-2 Correspondence between Formats and Data Types on page A-23 for the format codes
and meanings, and the corresponding data types handled by the NJ-series CPU Units.
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I Equipment Constant (EC) Definitions

The names, meanings, and formats of the standard variable data are given in the following table along
with whether the values can be changed from the SECS/GEM Configurator.

Val
Equipment constant name Meaning alue Format
changes
EnableSpooling Enable/Disable spooling Not allowed. | BOOLEAN

EstablishCommunicationsTimeout The interval between attempts to send | Not allowed. uz2

S1F13 when establishing communica-

tions

MaxSpoolTransmit The maximum number of messages Not allowed. | U4 i
to be sent from the spool =_=_,<’
OverWriteSpool Indicates whether to overwrite data or | Not allowed. | BOOLEAN %
to stop spooling whenever the spool o
area limits are exceeded. )
TimeFormat Time format Allowed. u1, U2, U4 g:

| status Variable (SV) Definitions

The names, meanings, formats, and data sizes of the standard status variable data are given in the
following table along with whether the values can be changed from the SECS/GEM Configurator.

o
5
Status variable name Meaning Value Format Data size 3
changes [bytes] )
AlarmsEnabled The list of alarms (ALIDs) Not allowed. | Same as format of g
enabled for reporting ALID. s
AlarmsSet The list of alarms (ALIDs) Not allowed. | Same as format of §
currently occur ALID. g
CLOCK Present clock time Not allowed. | A 12 or 16™1 &
ControlState The current control state of Not allowed. | U1
the equipment
EventsEnabled The list of events (CEIDs) Not allowed. | Same as format of
enabled for reporting CEID.
PPExecName The PPID(s) of the currently | Not allowed. | Same as format of
selected Process Pro- PPID.
gram(s).
PPFormat The type(s) of supported Not allowed. | U1
process programs
ProcessState The current processing state | Not allowed. | U1
of the equipment
PreviousProcessState The previous processing Not allowed. | U1
state of the equipment
SpoolCountActual A count of the messages ac- | Allowed. U1, U2, or U4
tually contained in the spool
area
SpoolCountTotal The total number of messag- | Allowed. U1, U2, or U4™2
es that can be saved in the
spool area
SpoolFullTime The timestamp from the time | Not allowed. | A 12 or 161
the spool last became full
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Val D i
Status variable name Meaning alue Format ata size
changes [bytes]
SpoolStartTime The timestamp from the time | Not allowed. | A 12 or 161
spooling last became active

*1. The data length is determined by the value of the TimeFormat equipment constant.

*2.

The total number of messages that can be saved in the spool area depends on the format. If the format is

U1, 255 messages can be saved. If the format is U2 or U4, 1,000 messages can be saved.

I Discrete Variable (DV) Definitions

The names, meanings, formats, and data sizes of the standard discrete variable data are given in the
following table along with whether the values can be changed from the SECS/GEM Configurator.

Discrete variable . Value
Meaning Format
name changes
AlarmID The current alarm identification Not allowed. | Same as format of ALID.
EventLimit A list of LIMITIDs whose limits are Not allowed. Same as format of LIMITID.
reached or crossed
LimitVariable The VID for the variable whose value | Not allowed. | Same as format of VID.
exceeded limit monitoring zones
OperatorCommand A command issued by the operator Allowed. U1, U2, or U4
PPChangeName The PPID which was affected by a Not allowed. | Same as format of PPID.
creation, editing, or deletion of a Proc-
ess Program by an operator
PPChangeStatus The action taken on the Process Pro- | Not allowed. | U1
gram
TransitionType The direction of the zone transition Not allowed. B
which has occurred

5-22
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95-5 GEM Capabilities

The GEM capabilities achieve functions specified in the SECS/GEM standards. Except for the auto-
matic processing that is performed by the host connection function, you must use GEM instructions to
intentionally perform processing to achieve GEM capabilities. Some GEM capabilities require that you
set items on the SECS/GEM Configurator.

The following functions are implemented in the SECS/GEM CPU Unit to achieve GEM capabilities.
» Communications State Model

» Control State Model

» Equipment Processing States

» Event Notification

» Error Messages

* Documentation

» Dynamic Event Report Configuration

 Variable Data Collection

» Trace Data Collection

+ Status Data Collection

* Alarm Management

* Host Commands

* Enhanced Remote Commands

» Equipment Constants

* Process Program Management

* Material Movement

* Equipment Terminal Services

» Clock

* Limit Monitoring

» Spooling

saniigqede W3O -6
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5-5-1 Communications State Model

The communications state model is based on the Host-Initiated S1,F13/F14 Scenario fundamental
GEM requirement and on the Establish Communications additional GEM capability.

The design items required to achieve this function are given in the following table along with referen-

ces.
Item Requirement Reference
Settings on the SECS/GEM Configurator Required. 8-10-1 Communications State Model on
page 8-54
Creating the user program on the Sysmac Studio | Required. This section

I Communications State Model

The GEM Service communications states operate according to the following communications state
model. The host connection function manages state transitions in the communications state model.
You do not need to manage state transitions for the communications state model.

State transitions in the communications state model occur when the GEM Service status is EQRun. If
the GEM Service status is not EQRun, the communications model state is always DISABLED.

(1) COMMUNICATIONS
[ DISABLED ]
ENABLED ) v A (3)
.\f)
NOT COMMUNICATING
/ HOST-INITIATED EQUlPMENT-lNlTlATEN

CONNECT CONNECT

i
|
|
I
|
Q{O) !

! [ WAIT DELAY
WAIT CR !

FROM HOST ! .\(\5) (8)" "(7) (6)
|
\\ | [ WAIT CRA /

|

[
(15) (14) ©)

—>CCOMMUNICATING]<7

The triggers, resulting equipment operation, and comments for the above transitions are described in
the following table. The numbers in the table correspond to the numbers in the figure.
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Current

No. state Trigger New state Operation Comment
(1) (Entry to The GEM Service state Default'! None -—
COMMUNI- | changes to EQRun.
CATIONS)
(2) DISABLED | The Change Communica- ENABLED None SECS-Il communi-
tions State (GEM_Change- cations are enabled.
CommState) instruction is
executed and the communi-
cations state changes to
ENABLED.
(3) ENABLED * The Change Communi- DISABLED None SECS-Il communi-
cations State cations are prohibit-
(GEM_ChangeComm- ed.
State) instruction is exe-
cuted and the communi-
cations state changes to
DISABLED.
* The GEM Service state
changes to a state other
than EQRun.
(4) (Entry to Any entry to ENABLED NOT COM- | None ---
ENABLED) | state. MUNICAT-
ING
(5) (Entry to Any entry to NOT WAIT CRA Initialize communi- Begin an attempt to
EQUIP- COMMUNICATING cations. establish communi-
MENT-INITI- Set CommDelay cations.
ATED CON- timer to expired
NECT) state.
Send Establish
Communications
Request (S1,F13).
(6) WAIT CRA Connection transaction fail- | WAIT DE- Initialize CommDe- | If appropriate, place
ure. LAY lay timer. dequeued messag-
Dequeue all SECS | es in spool buffer in
messages that were | the order they were
queued to send. generated. Wait for
timer to expire.
(7) WAIT DE- CommbDelay timer expired. | WAIT CRA | Send Establish Establish Communi-
LAY Communications cations Request
Request (S1,F13) (S1,F13) may be re-
and wait for Estab- | ceived from host.
lish Communica-
tions Request Ac-
knowledge
(S1,F14).
(8) WAIT DE- A SECS message other WAIT CRA Discard the SECS ---
LAY than Establish Communica- message. No reply.

tions Request (S1,F13) was
received.

Set CommDelay
timer to expired
state. Send Estab-
lish Communica-
tions Request
(S1,F13).
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No. Current Trigger New state Operation Comment
state
9) WAIT CRA Establish Communications | COMMUNI- | None Communications
Request Acknowledge CATING are established.
(S1,F14) was received with
COMMACK = 0.
(10) | - Any entry to NOT WAIT CR None Wait for Establish
COMMUNICATING FROM Communications
HOST Request (S1,F13)
from host.
(14) | COMMUNI- | Communications failure NOT COM- | Dequeue all SECS | Place dequeued
CATING MUNICAT- messages that were | SECS messages in
ING queued to send. spool buffer as ap-
propriate.
(15) | WAIT CR Establish Communications | COMMUNI- | Send Establish Communications
FROM Request (S1,F13) was re- CATING Communications are established.
HOST ceived. Request Acknowl-
edge (S1,F14) with
COMMACK = 0.

*1.  The default is controlled by the setting made with Model Settings - Communications State Model -
Default Communications state from the List Menu of the SECS/GEM Configurator.

I Communications State Model Scenarios

There are the following two Communications State Model scenarios.
* Host Attempts to Establish Communications
* Equipment Attempts to Establish Communications and Host Acknowledges

® Host Attempts to Establish Communications
The following procedure is used for the Host Attempts to Establish Communications scenario.

1 The host sends Establish Communications Request (S1,F13).

2 The host connection function determines if the received primary message is normal.
The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function processing

Result Factor Processing Value of ::tti::
ACKC5
Normal --- Send Establish Com- 0 None
Error The communications state model | munications Request

Acknowledge (S1,F14)
to the host.

Common processing -

state is not ENABLED.

Common criteria”

*1. Refer to When Host Sends the Primary Message on page 5-6 for the common criteria and applica-
ble processing.
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@ Equipment Attempts to Establish Communications and Host Acknowledg-
es

The following procedure is used for the Equipment Attempts to Establish Communications and
Host Acknowledges scenario.

1 To change the communications state to ENABLED, the Change Communications State
(GEM_ChangeCommState) instruction is executed in the user program.
To change the communications state to ENABLED, the value of the TransitionEvent input varia-
ble to the GEM_ChangeCommState instruction is set to _ GEM_COMM_ENABLED.

2 The host connection function sends Establish Communications Request (S1,F13).

3 The host sends Establish Communications Request Acknowledge (S1,F14).

I Initial Settings for the Communications State Model

Initial settings are necessary for the communications state model. Initial settings can be made from the
SECS/GEM Configurator or from the user program.

@ Initial Settings with the SECS/GEM Configurator

Refer to 8-10-1 Communications State Model on page 8-54 for the procedures to make the initial
settings for the communications state model on the SECS/GEM Configurator.

@ Initial Settings from the User Program
You can make the initial settings for the communications state model from the user program. The
setting methods and update timing for each setting item are given in the following table.

Item Setting method Upd_ate tim-
ing

Establish Commu- | Use the Change Equipment Constant (GEM_ChangeECV) instruction | When the

nications Timeout to set the value of the Establish Communications Timeout GEM Serv-
(_GEM_EstablishCommunications Timeout) system-defined variable. ice status

Default Communi- | Set the value of the Default Communications State changes to

cations State (_GEM_DefaultCommunicationState) system-defined variable. EQRun

Equipment Model Set the value of the Equipment Model Type (_GEM_Equipinfo.MDLN)

Type system-defined variable.

Software Revision | Set the value of the Software Revision Code

Code (_GEM_EquipInfo.SOFTREV) system-defined variable.

I Checking the State of the Communications State Model

Use the following system-defined variable to check the state of the communications state model. Refer
to A-1 System-defined Variables on page A-2 for details on system-defined variables.

System-defined variable Name

_GEM_CommunicationsState | Communications State
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5-5-2

Control State Model

The control state model is based on the State Models, On-line Identification, and Control (Operator-
Initiated) fundamental GEM requirements. It is also based on the Control (Host-initiated) additional
GEM capability.

The design items required to achieve this function are given in the following table along with referen-

ces.
Item Requirement Reference
Settings on the SECS/GEM Configurator Required. 8-10-2 Control State Model on page 8-55
Creating the user program on the Sysmac Studio | Required. This section

Control State Model

5-28

The GEM Service control states operate according to the following control state model. The host con-
nection function manages state transitions in the control state model. You do not need to manage
state transitions for the control state model.

State transitions in the control state model occur when the GEM Service status is EQRun. If the GEM
Service status is not EQRun, the control model state is always EQUIPMENT OFF-LINE.

When the control state changes, the host connection function issues a collection event.

The current control state is given in the Control State ( GEM_ControlState) system-defined variable.

CONTROL
(1)

OFF-LINE 2)

ATTEMPT
» ON-LINE

.

EQUIPMENT

OFF-LINE j )

(12)]

HOST
OFF-LINE

(6)

®)

)
(11) I (10) I

ON-LINE
LOCAL REMOTE

The triggers, resulting equipment operation, and comments for the above transitions are described in
the following table. The numbers in the table correspond to the numbers in the figure.
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No.

Current state

Trigger

New state

Opera-
tion

Comment

(1)

(Undefined)

The GEM Service status
changed to EQRun.

CONTROL™

None

)

(Undefined)

Entry into OFF-LINE state.™

OFF-LINE™

None

@)

EQUIPMENT
OFF-LINE

Equipment changed to ON-LINE.
The Change Control State
(GEM_ChangeControlState) in-
struction was executed with ON-
LINE/LOCAL or ON-LINE/
REMOTE specified for the transi-
tion request.

ATTEMPT
ON-LINE

None

(4)

ATTEMPT ON-
LINE

¢ Abort Transaction (S1,F0) was
received.

e Communications timeout oc-
curs.

e Communications fail.

EQUIPMENT
OFF-LINE or
HOST OFF-

LINE™3

None

®)

ATTEMPT ON-
LINE

On-Line Data (S1,F2) was re-
ceived from the host.

ON-LINE™

None

(6)

ON-LINE

Equipment changed to OFF-
LINE.

The Change Control State
(GEM_ChangeControlState) in-
struction was executed with
OFF-LINE specified for the tran-
sition request.

EQUIPMENT
OFF-LINE

None

An Equipment OFF-
LINE collection event
occurs.

)

(Undefined)

Entry into ON-LINE state."

ON-LINE®

None

A Control State LOCAL
or Control State
REMOTE collection
event occurs.

(8)

LOCAL

The operator set the front panel
switch to REMOTE.

The Change Control State
(GEM_ChangeControlState) in-
struction was executed with ON-
LINE/REMOTE specified for the
transition request.

REMOTE

None

A Control State
REMOTE collection
event occurs.

9)

REMOTE

The operator set the front panel
switch to LOCAL.

The Change Control State
(GEM_ChangeControlState) in-
struction was executed with ON-
LINE/LOCAL specified for the
transition request.

LOCAL

None

A Control State LOCAL
collection event occurs.

(10)

ON-LINE

Request OFF-LINE (S1,F15) was
received from the host.

HOST OFF-
LINE

None

An Equipment OFF-
LINE collection event
occurs.

(1)

HOST OFF-
LINE

Request ON-LINE (S1,F17) is re-
ceived from the host.

ON-LINE'®

None

If an interlock is set,
ON-LINE Acknowledge
(S1,F18) is sent with
ONLACK (deny). In
that case, the state
does not change.
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5-30

No.

Opera-

. Comment
tion

Current state Trigger New state

(12)

HOST OFF- Equipment changed to OFF- EQUIPMENT | None An Equipment OFF-
LINE LINE. OFF-LINE LINE collection event
The Change Control State occurs.
(GEM_ChangeControlState) in-
struction was executed with
OFF-LINE specified for the tran-
sition request.

1.

*2.

*3.

*4.

*5.

*6.

The substate is controlled by the setting made with Model Settings - Control State Model - Default
Control state from the List Menu of the SECS/GEM Configurator.

When the setting made with Model Settings - Control State Model - Default Control state from the List
Menu of the SECS/GEM Configurator is one of the following: Equipment OFF-LINE, Attempt ON-LINE, or
HOST OFF-LINE.

The state after the transition is controlled by the setting made with Model Settings - Control State Model -
Failed Online state from the List Menu of the SECS/GEM Configurator.

The substate is controlled by the specification in the Change Control State (GEM_ChangeControlState) in-
struction. The state when operation starts is controlled by the setting made with Model Settings - Control
State Model - Default Online substate from the List Menu of the SECS/GEM Configurator.

When the setting made with Model Settings - Control State Model - Default Control state from the List
Menu of the SECS/GEM Configurator is ON-LINE.

The substate is controlled by the setting made with Model Settings - Control state Model - Default Online
substate from the List Menu of the SECS/GEM Configurator.

I Control State Model Scenarios

There are the following four Control State Model scenarios.
* On-line Identification

» Control (Operator-initiated)

» Control (Host-initiated) - Request ON-LINE

» Control (Host-initiated) - Request OFF-LINE

® On-line Identification

The following procedure is used for the On-Line Identification scenario.

1
2

The host sends Are You There Request (S1,F1).

The host connection function determines if the received primary message is normal.
The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function process- | Notifi-
Result Factor . .
ing cation
Normal The control state is ON-LINE. Sends On-Line Data (S1,F2) to the None
host.
Error Common criteria”? Common processing

*1. Refer to When Host Sends the Primary Message on page 5-6 for the common criteria and applica-
ble processing.

The host connection function returns On-Line Data (S1,F2).
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@ Control (Operator-initiated)
The following procedure is used for the Control (Operator-initiated) scenario.

1 To change the equipment control state, execute the GEM Service Control (GEM_ControlSer-
vice) instruction in the user program.

2 The host connection function changes the control state.
For an online request, the host connection function sends Are You There Request (S1,F1). In
response, the host sends On-Line Data (S1,F2).

@ Control (Host-initiated) - Request ON-LINE
The following procedure is used for the Control (Host-initiated) - Request ON-LINE scenario.

1 The host sends Request ON-LINE (S1,F17).

2 The host connection function determines if the received primary message is normal.
The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function processing

Result Factor Processing Value of ::tti::
ONLACK
Normal - Sends ON-LINE Acknowl- | O None
Error * The control state is HOST edge (S1,F18) to the host.
OFF-LINE.

* The value of the
_GEM _Interlock_ControlState
interlock variable is TRUE.

The control state is already ON- 2
LINE.

Common criteria” Common processing —

*1. Refer to When Host Sends the Primary Message on page 5-6 for the common criteria and applica-
ble processing.

3 The host connection function returns ON-LINE Acknowledge (S1,F18).

@ Control (Host-initiated) - Request OFF-LINE
The following procedure is used for the Control (Host-initiated) - Request OFF-LINE scenario.

1 The host sends Request OFF-LINE (S1,F15).
2 The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.
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Host connection function processing »
Result Factor Processing Value of ::ttilc:lr;
OFLACK
Normal - Sends OFF-LINE Ac- 0 None
knowledge (S1,F16) to the
host.
Error Common criteria”! Common processing --

*1. Refer to When Host Sends the Primary Message on page 5-6 for the common criteria and applica-
ble processing.

3 The host connection function returns OFF-LINE Acknowledge (S1,F16).

I _GEM _Interlock_ControlState Interlock Variable

The _GEM_Interlock_ControlState interlock variable is related to the control state model.
The relationship between the control state model scenarios and the SECS messages that are inter-
locked is given in the following table.

Scenario Interlocked SECS message
On-line Identification None
Control (Operator-initiated) | Request ON-LINE (S1,F17)
Control (Host-initiated) None

I Initial Settings for the Control State Model

Initial settings are necessary for the control state model. Initial settings can be made from the
SECS/GEM Configurator or from the user program.

@ Initial Settings with the SECS/GEM Configurator

Refer to 8-10-2 Control State Model on page 8-55 for the procedures to make the initial settings
for the control state model on the SECS/GEM Configurator.

@ Initial Settings from the User Program

You can make the initial settings for the control state model from the user program. The setting
method for each setting item is given in the following table.

Item Setting method

Default Control State Set the value of the Default Control State
(_GEM_ControlStateParam.DefaultControl) system-defined variable.

Default ON-LINE Substate Set the value of the Default Online Substate
(_GEM_ControlStateParam.DefaultOnlineSub State) system-defined
variable.

ON-LINE Failure State Set the value of the ON-LINE Failure State
(_GEM_ControlStateParam.ChangeOnlineFailed) system-defined vari-
able.
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I Checking the State of the Control State Model

Use the following system-defined variable to check the state of the control state model. Refer to
A-1 System-defined Variables on page A-2 for details on system-defined variables.

System-defined variable Name
_GEM_ControlState Control State
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5-5-3 Equipment Processing States

The equipment processing states are based on the Equipment Processing States fundamental GEM
requirement.

The design items required to achieve this function are given in the following table along with referen-

ces.
Item Requirement Reference
Settings on the SECS/GEM Configurator Required. 5-5-4 Event Notification on page 5-36
Creating the user program on the Sysmac Studio | Required.

I Equipment Processing States

The equipment-specified processing states are managed in the user program.

When the processing state changes, the equipment must report a collection event to the host. To do
so, the CEID of each collection event is specified and the Report Event (GEM_ReportEvent) instruc-
tion is executed in the user program.

The status variables and link variables that are related to collection events are described in the follow-
ing table. You must set the link variables before you execute the GEM_ReportEvent instruction.

Collection event Status variable Link variable Meaning
Processing Start- | PreviousProcessState _GEM_PreviousProcess- The equipment processing
ed State state before the most recent
Processing Com- change in the equipment
pleted processing state

Processing Stop-
ped

Processing State
Change

ProcessState _GEM_ProcessState The current equipment proc-
essing state

I Equipment Processing State Model

The equipment processing state model is determined by the user according to the equipment process
and style. A typical equipment processing state model is shown in the following figure.
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®)

The triggers, resulting equipment operation, and comments for the above transitions are described in
the following table. The numbers in the table correspond to the numbers in the figure.

No. Current state Trigger New state Operation Comment

(1) INIT Initialization is com- IDLE None A Processing State Change

pleted. collection event is issued.

(2) IDLE Setup command SETUP None A Processing State Change

collection event is issued.

(3) SETUP Setup is completed. READY Depends A Processing State Change
on the collection event is issued.
equipment.

(4) READY Start command EXECUTING Depends Processing State Change
on the and Processing Started col-
equipment. | lection events are issued.

(5) EXECUTING | Task is completed. IDLE None Processing State Change

and Processing Completed
collection events are issued.

(6) PROCESSING | Stop command IDLE None A Processing State Change

ACTIVE collection event is issued.

(7) PROCESSING | Abort command IDLE Depends A Processing State Change

ACTIVE on the collection event is issued.
equipment.

(8) PROCESS Pause state PAUSE Depends A Processing State Change
on the collection event is issued.
equipment.

9) PROCESS Pause command PAUSE Depends Processing State Change
on the and Processing Stopped col-
equipment. | lection events are issued.

(10) PAUSE Resume command Previous Depends A Processing State Change

PROCESS on the collection event is issued.
substate equipment.
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5 Host Connection Function

5-5-4

5-36

Event Notification

Event notification is based on the Event Notification fundamental GEM requirement.

The design items required to achieve this function are given in the following table along with referen-

ces.
Item Requirement Reference
Settings on the SECS/GEM Configurator Required. 8-11-1 Event Notification on page 8-56
Creating the user program on the Sysmac Studio | Required. This section

I Event Notification

When an equipment collection event is issued, a collection event can be issued based on the Event
Notification fundamental GEM requirement.

For each collection event, the linked report and the report members (equipment constants, status vari-
ables, and discrete variables) are set in advance in the event definitions of the SECS/GEM Configura-
tor. If a user-defined variable is used as a report member variable, it is set in the data definitions of the
SECS/GEM Configurator.

Collection events include events that are issued with the Report Event (GEM_ReportEvent) instruction
and events that are issued automatically by the host connection function.

The specifications of event notification are given in the following table.

Item Specification
Maximum number of registered events 256"
Maximum number of reports linked to events 32
Maximum number of registered reports 128
Maximum number of variables that you can link to reports™2 64

*1.  Excluding collection events registered for alarms.
*2. These variables include equipment constants, status variables, and discrete variables.

Multi-block Data Send Inquire (S6,F5) and Multi-block Grant (S6,F6) are not supported.

I Standard Collection Events

The following collection events are registered as standard features on the SECS/GEM Configurator.
The collection event ECIDs, report variable data, and issuing method are given.

Type Collection event Eg ! Report variable data ::::::g
Control-related Equipment OFF-LINE 1 ControlState, CLOCK Auto-
events matic

Control State LOCAL 2 ControlState, CLOCK Auto-
matic

Control State REMOTE 3 ControlState, CLOCK Auto-
matic

Operator Command Issued 4 OperatorCommand Instruc-
tion
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5 Host Connection Function

Type Collection event EI;: ! Report variable data :_:Z:::g
Processing-related | Processing Started 5 CLOCK, PreviousProcessState Instruc-
events tion

Processing Completed 6 CLOCK, PreviousProcessState Instruc-
tion
Processing Stopped 7 CLOCK, PreviousProcessState Instruc-
tion
Processing State Change 8 CLOCK, ProcessState, PreviousPro- Instruc-
cessState tion
Equipment con- Operator Equipment Con- 9 - Instruc-
stants stant Change™" tion
Alarm manage- Alarmp, Detected *2 CLOCK, AlarmID, AlarmSet Auto-
ment events matic
Alarm,, Cleared *2 CLOCK, AlarmID, AlarmSet Auto-
matic
Limits monitoring Limit Zone Transition *3 CLOCK, LimitVariable, EventLimit, Tran- | Auto-
events sitionType matic
Process program Process Program Change 10 PPChangeName, PPChangeStatus Instruc-
management tion
events Process Program Selected 11 PPExecName Instruc-
tion
Material movement | Material Received 12 CLOCK Instruc-
events tion
Material Removed 13 CLOCK Instruc-
tion
Spooling-related Spooling Activated 14 SpoolStartTime Auto-
events matic
Spooling Deactivated 15 SpoolCountTotal Auto-
matic
Spool Transmit Failure 16 CLOCK, SpoolCountActual, Spool- Auto-
CountTotal matic
Equipment termi- Message Recognition 17 CLOCK Instruc-
nal service events tion

*1. Refer to 8-11-1 Event Notification on page 8-56 for the setting procedure for the Operator Equipment
Constant Change report variable data.
*2. An alarm management collection event is created for each ALID when an alarm is registered.
*3.  Alimit monitoring collection event is created for each status variable when you specify limit monitoring in the
status variable definitions.

I Event Notification Scenarios

There are the following two Event Notification scenarios.
» Collection Event Occurs on Equipment
* Host Responds Event Report

@ Collection Event Occurs on Equipment

The following procedure is used for the Collection Event Occurs on Equipment scenario.

1 The host connection function sends Event Report Send (S6,F11).
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5 Host Connection Function

5-38

To send Event Report Send (S6,F11), execute the Report Event (GEM_ReportEvent) instruc-

tion in the user program.

2 The host sends Event Report Acknowledge (S6,F12).

M Precautions for Correct Use

The Event Report Send (S6,F11) SECS message is not sent if the maximum message length of
256 Kbytes is exceeded. Also, a Too Long SECS Message event (event code 66020000 hex) is
registered. The GEM_ReportEvent instruction, however, ends normally.

® Host Responds Event Report
The following procedure is used for the Host Responds Event Report scenario.

1 The host sends Event Report Request (S6,F15).

2 The host connection function determines if the received primary message is normal.
The normal/error results and factors, and the host connection function processing for each, are

given in the following table. The table also tells if the user program is notified.

Notifi-
Result Factor Host connection function processing .
cation
Normal --- Sends Event Report Data (S6,F16) to the host. None
Error Common criteria™ | Common processing

*1. Refer to When Host Sends the Primary Message on page 5-6 for the common criteria and applica-

ble processing.

W

The host connection function returns Event Report Data (S6,F16).

M Precautions for Correct Use
Only the header of the Event Report Data (S6,F16) SECS message is sent if the maximum
message length of 256 Kbytes is exceeded. Also, a Too Long SECS Message event (event

code 66020000 hex) is registered.
To prevent exceeding the maximum message length, make sure that the total size of all reports

linked to an event is 254 Kbytes or less when you set up event notification on the SECS/GEM
Configurator.
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5-5-5  Error Messages

Error messages are based on the Error Messages fundamental GEM requirement.

The design items required to achieve this function are given in the following table along with referen-

ces.
Item Requirement | Reference
Settings on the SECS/GEM Configurator Not required. | ---
Creating the user program on the Sysmac Studio | Not required.

I Error Messages

The equipment reports information on the causes of errors found in SECS messages and communica-
tions with the host based on the Error Messages fundamental GEM requirement.

Errors in SECS messages and communications are detected by the host connection function and it
sends an S9 message for the relevant error type to the host. Therefore, it is not necessary to create
any user programming.

saniigqede W3O -6

The contents of the S9 messages are given in the following table.

Stream and function numbers Function name

S9,F1 Unrecognized Device ID &
S9,F3 Unrecognized Stream Type r0r1|
S9,F5 Unrecognized Function Type 5
S9,F7 lllegal Data 5
S9,F9 Transaction Timer Timeout §
S9,F11 Data Too Long 8
S9,F13 Conversation Timeout

The following restrictions exist for errors related to Process Program Load Inquire (S7,F1).

» The value of EDID in Conversation Timeout (S9,F13) is the value of PPID from Process Program
Load Inquire (S7,F1) for which an error was detected.

» Monitoring for conversation timeouts is performed until Process Program Load Inquire (S7,F1) or
Formatted Process Program Send (S7,F23) is received.

« If the next Process Program Load Inquire (S7,F1) is received while monitoring for conversation time-
outs for a previous Process Program Load Inquire (S7,F1), conversation timeout monitoring is can-
celed for the previous Process Program Load Inquire (S7,F1) and started for the next one.

I Checking for Error Messages

To check for error messages, you can use the S9 Errors (_ GEM_S9Error) system-defined variable or
the SECS message log.

® Checking with the _GEM_S9Error System-defined Variable
You can check for the number of each S9 message with _ GEM_S9Error. Refer to A-1 System-de-
fined Variables on page A-2 for details on _GEM_S9Error.
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® Checking with the SECS Message Log

You can check S9 messages in the SECS message log. Refer to 6-2-2 Displaying the Contents of
the GEM Service Logs on page 6-4 for details on the SEC message log.
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5-5-6 Documentation

Documentation is based on the Documentation fundamental GEM requirement.

The design items required to achieve this function are given in the following table along with referen-

ces.
Item Requirement | Reference
Settings on the SECS/GEM Configurator Not required. | ---
Creating the user program on the Sysmac Studio | Not required.

I Documentation

You can create lists of the following information required for the Documentation fundamental GEM re-
quirement.

* ltems

* Messages

» Collection events

* Reports

* Alarms

» Equipment constants, status variables, and discrete variables
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Refer to 8-4-5 Documentation on page 8-27 for details on documentation.
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5-5-7 Dynamic Event Report Configuration

The dynamic event report configuration is based on the Dynamic Event Report Configuration addition-
al GEM capability.

The design items required to achieve this function are given in the following table along with referen-

ces.
Item Requirement | Reference
Settings on the SECS/GEM Configurator Not required. | ---
Creating the user program on the Sysmac Studio | Not required.

I Dynamic Event Report Configuration

The host can dynamically correct or change the equipment event report configuration based on the
Dynamic Event Report Configuration additional GEM capability.

The host connection function manages the dynamic event report configuration. You do not need to
manage the dynamic event report configuration.

I Dynamic Event Report Configuration Scenario

There is the following one Dynamic Event Report Configuration scenario.
» Collection Event Reporting Set-up

The Collection Event Reporting Set-up can be divided into the following four types based on the SEC
messages sent by the host.

» Collection Event Reporting Set-up - Define Report (S2,F33)

» Collection Event Reporting Set-up - Link Event Report (S2,F35)

» Collection Event Reporting Set-up - Enable/Disable Event Report (S2,F37)

» Collection Event Reporting Set-up - Multi-Block Inquire (S2,F39)

M Precautions for Correct Use

When you change the settings for reports linked with Define Report (S2,F33) or Link Event Re-
port (S2,F35), make sure that the total size of all linked reports is 245 Kbytes or less to prevent
exceeding the maximum message length.

® Collection Event Reporting Set-up - Define Report (S2,F33)
The following procedure is used for the Collection Event Reporting Set-up - Define Report (S2,F33)
scenario.

1 The host sends Define Report (S2,F33).
2 The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.
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Host connection function processing L
Result Factor Processing Value of cation
DLACK
Normal Sends Define Report 0 None
Error More than 64 VIDs are linked. Acknowledge (S2,F34) | 1
The same RPTID is used twice. | {© the host. 3
The VID is not registered. 4
Common criteria™! Common processing | ---

*1. Refer to When Host Sends the Primary Message on page 5-6 for the common criteria and applica-
ble processing.

3 The host connection function returns Define Report Acknowledge (S2,F34).

@ Collection Event Reporting Set-up - Link Event Report (S2,F35)
The following procedure is used for the Collection Event Reporting Set-up - Link Event Report
(S2,F35) scenario.

1 The host sends Link Event Report (S2,F35).

2 The host connection function determines if the received primary message is normal.
The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function processing

Result Factor Processing Value of ::tti::
LRACK
Normal - Sends Link Event Re- | 0 None
Error More than 32 RPTIDs are linked. | Port Acknowledge

A report was set for an event (S2,F36) to the host. 3

CEID that was already linked to a

report.”!
The CEID is not registered. 4
The RPTID is not registered. 5

Common criteria? Common processing | ---

*1.  An error does not occur if the link event is deleted.
*2.  Refer to When Host Sends the Primary Message on page 5-6 for the common criteria and applica-

ble processing.

3 The host connection function returns Link Event Report Acknowledge (S2,F36).

@ Collection Event Reporting Set-up - Enable/Disable Event Report (S2,F37)
The following procedure is used for the Collection Event Reporting Set-up - Enable/Disable Event
Report (S2,F37) scenario.

1 The host sends Enable/Disable Event Report (S2,F37).

2 The host connection function determines if the received primary message is normal.
The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.
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5 Host Connection Function

Host connection function processing »
Result Factor Processing Value of ::ttilc:lr;
ERACK
Normal Sends Enable/Disable |0 None
Error The CEID is not registered. Event Report Acknowl-
edge (S2,F38) to the
host.
Common criteria” Common processing | -

*1. Refer to When Host Sends the Primary Message on page 5-6 for the common criteria and applica-
ble processing.

3 The host connection function returns Enable/Disable Event Report Acknowledge (S2,F38).

® Collection Event Reporting Set-up - Multi-Block Inquire (S2,F39)
The following procedure is used for the Collection Event Reporting Set-up - Multi-Block Inquire
(S2,F39) scenario.

1 The host sends Multi-Block Inquire (S2,F39).

2 The host connection function determines if the received primary message is normal.
The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function processing e
Result Factor Processing Value of cation
GRANT
Normal --- Sends Multi-Block 0 None
Error The message length exceeded Grant (S2,F40)tothe | 2
256 Kbytes. host.
Common criteria™! Common processing | -

*1. Refer to When Host Sends the Primary Message on page 5-6 for the common criteria and applica-
ble processing.

3 The host connection function returns Multi-Block Grant (S2,F40) according to the value of DA-
TALENGTH.

I Dynamic Event Report Configuration Initialization

If the GEM Service status is EQInitializing and the Initialize Event (GEM_InitEvent) instruction is exe-
cuted, the dynamic event report configuration is initialized.
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5-5-8 Variable Data Collection

Variable data collection is based on the Variable Data Collection additional GEM capability.

The design items required to achieve this function are given in the following table along with referen-

ces.
Item Requirement | Reference
Settings on the SECS/GEM Configurator Not required. | ---
Creating the user program on the Sysmac Studio | Not required.

I Variable Data Collection

The host can ask for the values of equipment constants, status variables, and discrete variables based

on the Variable Data Collection additional GEM capability.
The host connection function manages variable data collection. Therefore, it is not necessary to create

any user programming.
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I Variable Data Collection Scenario

The following procedure is used for variable data collection.

b
N
1 The host sends Individual Report Request (S6,F19). z<:’
g
2 The host connection function determines if the received primary message is normal. g
oY)
The normal/error results and factors, and the host connection function processing for each, are Ec;'
given in the following table. The table also tells if the user program is notified. %
Q
: : : Notifi- S

Result Factor Host connection function processing .

cation
Normal - Sends Individual Report Data (S6,F20) to the host. None
Error Common criteria”! | Common processing

*1. Refer to When Host Sends the Primary Message on page 5-6 for the common criteria and applica-
ble processing.

3 The host connection function returns Individual Report Data (S6,F20).
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5-5-9 Trace Data Collection

Trace data collection is based on the Trace Data Collection additional GEM capability.

The design items required to achieve this function are given in the following table along with referen-

ces.
Item Requirement Reference
Settings on the SECS/GEM Configurator Required. 8-9-3 Status Variable (SV) on page 8-47
Creating the user program on the Sysmac Studio | Not required. | ---

I Trace Data Collection

The host can periodically sample the status variables based on the Trace Data Collection additional
GEM capability. The host connection function manages trace data collection. You do not need to per-
form management for trace data collection.

The specifications of trace data collection are given in the following table.

Item Specification
Maximum number of executable simultaneous traces 5
Maximum number of status variables for one trace 100
Maximum REPGSZ (reporting group size) 100
Data sample period, DSPER [s]"! 110 65535

*1.  The minimum unit is seconds. If you set the data sample period, DSPER, in milliseconds, all digits below
seconds are truncated.

I Trace Data Collection Scenario

The following procedure is used for trace data collection.

1 The host sends Trace Initialize Send (S2,F23).
2 The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.
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Host connection function proc-

essin Notifi-
Result Factor g o.l I
Processin Value of cation
J TIAACK
Normal -—- Sends Trace 0 None
Error More than 100 status variables were speci- Initialize Ac- 1
fled. knowledge

Five traces are already being executed simul-

(S2,F24) to the
host.

taneously.

The value of DSPER was not between 1 and 3

65,535 s.

An undefined status variable or a status varia- 4

ble that is not set for tracing was specified.

* The value of REPGSZ was 0 or exceeded 5
100.

* The value of REPGSZ was larger than
TOTSMP.

Stopping was specified for a TRID that does 63

not exist.

Common proc- | ---

essing

*1. Refer to When Host Sends the Primary Message on page 5-6 for the common criteria and applica-
ble processing.

Common criteria™’

3 The host connection function returns Trace Initialize Acknowledge (S2,F24).

4 For each trace of the REPGSZ number, the host connection function returns Trace Data Send
(S6,F1) with the trace data collection results attached.
Tracing ends when the number of traces reaches TOTSMP.

5 The host sends Trace Data Acknowledge (S6,F2).

m Precautions for Correct Use

The Trace Data Send (S6,F1) SECS message is not sent if the maximum message length of
256 Kbytes is exceeded. Also, a Too Long SECS Message event (event code 66020000 hex) is
registered. However, Trace Initialize Acknowledge (S2,F24) is sent normally.

To prevent exceeding the maximum message length, make sure that the total size of the status
variables specified for tracing with Trace Initialize Send (S2,F23) times REPGSZ does not ex-
ceed 225 Kbytes.
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5-5-10 Status Data Collection

Status data collection is based on the Status Data Collection additional GEM capability.

The design items required to achieve this function are given in the following table along with referen-

ces.
Item Requirement Reference
Settings on the SECS/GEM Configurator Required. 8-9-3 Status Variable (SV) on page 8-47
Creating the user program on the Sysmac Studio | Not required. | ---

I Status Data Collection

The host can ask for the specified status information based on the Status Data Collection additional

GEM capability.
The host connection function manages status data collection. You do not need to perform manage-

ment for status data collection.

I Status Data Collection Scenarios

There are the following two Status Data Collection scenarios.
» Request Equipment Status Report
* Request Equipment Status Variable Namelist

® Request Equipment Status Report
The following procedure is used for the Request Equipment Status Report scenario.

1 The host sends Selected Equipment Status Request (S1,F3).

2 The host connection function determines if the received primary message is normal.
The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Noti-
Result Factor Host connection function processing fica-
tion
Normal - Sends Selected Equipment Status Data (S1,F4) to the None
host.
Error Common criteria”! Common processing

*1. Refer to When Host Sends the Primary Message on page 5-6 for the common criteria and applica-
ble processing.

3 The host connection function returns Selected Equipment Status Data (S1,F4).
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M Precautions for Correct Use

Only the header of the Selected Equipment Status Data (S1,F4) SECS message is sent if the
maximum message length of 256 Kbytes is exceeded. Also, a Too Long SECS Message event
(event code 66020000 hex) is registered.

To prevent exceeding the maximum message length, make sure that the total size of the status
variables specified for reading with Selected Equipment Status Request (S1,F3) does not ex-
ceed 250 Kbytes.

® Request Equipment Status Variable Namelist
The following procedure is used for the Request Equipment Status Variable Namelist scenario.

1 The host sends Status Variable Namelist Request (S1,F11).

[3,]
&
2 The host connection function determines if the received primary message is normal. @
The normal/error results and factors, and the host connection function processing for each, are §
given in the following table. The table also tells if the user program is notified. g_
Noti- &

Result Factor Host connection function processing fica-

tion

Normal --- Sends Status Variable Namelist Reply (S1,F12) to the None

host.

Common processing

Error Common criteria™’
*1. Refer to When Host Sends the Primary Message on page 5-6 for the common criteria and applica-
ble processing.

3 The host connection function returns Status Variable Namelist Reply (S1,F12).

uono9l|09 ejeq sniels 0L-9-9
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5-5-11 Alarm Management

5-50

Alarm management is based on the Alarm Management additional GEM capability.

The design items required to achieve this function are given in the following table along with referen-

ces.
Item Requirement Reference
Settings on the SECS/GEM Configurator Required. 8-11-2 Alarm Management on page 8-63
Creating the user program on the Sysmac Studio | Required. This section

I Alarm Management

The equipment can notify the host of the alarm status that occurs on the equipment based on the
Alarm Management additional GEM capability.

When alarms occur on the equipment and when they are cleared are managed in the user program.
The user program executes the Report Alarm (GEM_ReportAlarm) instruction when an alarm occurs
or is cleared.

The main specification of alarm management is given in the following table.

Item Specification

Maximum number of registered alarms | 1024

I Alarm Management Scenarios

There are the following three Alarm Management scenarios.
» Send Alarm Report

» Enable/Disable Alarms

* Send Alarm Information

® Send Alarm Report
The following procedure is used for the Send Alarm Report scenario.

1 You execute the Report Alarm (GEM_ReportAlarm) instruction when an alarm that was defined
on the SECS/GEM Configurator occurs or is cleared.

2 The host connection function sends Alarm Report Send (S5,F1).
3 The host sends Alarm Report Acknowledge (S5,F2).

The host connection function will not send Alarm Report Send (S5,F1) when an alarm for which the
ALID is disabled occurs or is cleared. Event Report Send (S6,F11) is sent only for collection events
that are sent automatically.

® Enable/Disable Alarms
The following procedure is used for the Enable/Disable Alarms scenario.

1 The host sends Enable/Disable Alarm Send (S5,F3).
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2 The host connection function determines if the received primary message is normal.
The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function processing

Result Factor Processing Value of ::tti::
ACKC5
Normal --- * Sends Enable/Disable Alarm 0 None
Acknowledge (S5,F4) to the
host.

* The alarm enable/disable set-
ting of the specified ALID is

changed.
Error The ALID is not regis- | Sends Enable/Disable Alarm Ac- | 63
tered. knowledge (S5,F4) to the host.

Common criteria’’ Common processing -

*1. Refer to When Host Sends the Primary Message on page 5-6 for the common criteria and applica-
ble processing.

3 The host connection function returns Enable/Disable Alarm Acknowledge (S5,F4).
The default value of the AlarmsEnabled status variable is set on the SECS/GEM Configurator.

@ Send Alarm Information
The following procedure is used for the Send Alarm Information scenario.

1 The host sends List Alarms Request (S5,F5).

2 The host connection function determines if the received primary message is normal.
The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Notifi-
Result Factor Host connection function processing i
cation
Normal - Sends List Alarm Data (S5,F6) to the host. None
Error Common criteria”™ | Common processing

*1. Refer to When Host Sends the Primary Message on page 5-6 for the common criteria and applica-
ble processing.

3 The host connection function returns List Alarm Data (S5,F6).

I Alarm Management State Transitions

The alarm management states operate according to the following state transition diagram. The host
connection function issues the state transition SECS messages.
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(1

ALARMp,

> ALARMp,

A

CLEAR

@)

SET

The above state transition triggers and equipment operation are described in the following table. The
numbers in the table correspond to the numbers in the figure.

No.

Current state

Trigger

New state

Operation

(1) | ALARM, CLEAR

Alarm,, is detected on the equip-
ment.

The Report Alarm (GEM_Repor-
tAlarm) instruction is executed to
report the occurrence of the
alarm to the host.

ALARM, SET

Update AlarmSet and
ALCD,, values. Issue

Alarm Report Send
(S5,F1) if it is enabled.

If a collection event is set
to be issued when the
alarm occurs, issue Event
Report Send (S6,F11).

(2) | ALARM, SET

Alarmy, is no longer detected on

the equipment.

The Report Alarm (GEM_Repor-
tAlarm) instruction is executed to
report the clearing of the alarm to
the host.

ALARM, CLEAR

Update AlarmSet and
ALCDy, values. Issue

Alarm Report Send
(S5,F1) if it is enabled.

If a collection event is set
to be issued when the
alarm is cleared, issue
Event Report Send
(S6,F11).
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5-5-12 Host Commands

Host commands are based on the Remote Control additional GEM capability.

The design items required to achieve this function are given in the following table along with referen-

ces.
Item Requirement Reference
Settings on the SECS/GEM Configurator Required. 8-11-3 Host Command on page 8-66
Creating the user program on the Sysmac Studio | Required. This section

I Host Commands

The host can control overall equipment operation in stages (remote/local) based on the Remote

Control additional GEM capability.
The commands to use are set under Remote Control - Host Command on the List Menu of the

SECS/GEM Configurator.

saniigqede W3O -6

The main specifications of the host commands are given in the following table.

Item Specification

Maximum number of registered host commands 32
Maximum number of CPNAMEs registered in one host command | 32

I Host Command Structure

SPUBIWOY JSOH Z1-G-G

A host command consists of command parameters.
A command parameter consists of CPNAME, which gives a command parameter name, and CPVAL,

which gives a command parameter value.

Command parameter

<CPNAMEy>
<CPVALy>
<L,2>
<CPNAME>
<CPVAL,>

I Relationship between Message Structure and Link Variables

The relationship between the message structure and link variables for Host Command Send (S2,F41)
and Host Command Acknowledge (S2,F42) is described below using the START host command as an

example.
The START host command has the following three command parameters.
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CPVAL
CPNAME
Format | Data size [bytes]
PPID A1 80"
LOTID A 16
MID A 16
*1. Set the same format and data size as the PPID that was defined in the item definitions.

® Host Command Send (S2,F41) Message Structure and Link Variables
This section describes the relationship between the message structure and link variables for Host
Command Send (S2,F41).
Link variables are assigned to the items of Host Command Send (S2,F41). You use the
SECS/GEM Configurator to assign the link variables.

First, select GEM Capability Settings - Remote Control - Host Command, and assign link varia-
bles to Link variable for S2F41: RCMD and Link variable for S2F41:CPNAME list on the Operation
settings Tab Page. The meanings of the link variables are described in the following figure.

Variable to store RCMD received from host
The data type is STRING[21].
STRING[21] has the same format and data size as
the RCMD that was defined in the item definitions.
In this example,
S2F41_RCMD ='START".

Variable to store number of CPNAMEs
received from host

In this example,
S2F41:CPNAME_NUMBER = 3.

L2
<RCMD>
L,3

L,2 \

<CPNAME;

<CPVAL{> \
L2

<CPNAME 53—

<CPVALp>
L,2

<CPNAME3$
<CPVALz>

Operation settings § Host command definition

I
|

S2F41 CPMAME MUMBER

S2F41 CPMAME TABLE

2F42_OPNP|M-E_TP|EILE
S2F42 CPACK_TABLE

Array to store the CPNAMEs received from host

The data type is ARRAY[0..4] OF STRING[21].
STRING[21] has the same format and data size as the
CPNAME that was defined in the item definitions.

In this example,

S2F41_CPNAME_TABLE[0] = 'PPID',

S2F41_CPNAME_TABLE[1] ='LOTID', and

S2F41_CPNAME_TABLE[2] = 'MID'.

Next, you assign the link variables to the CPVALs on the Host command definition Tab Page.
The meanings of the link variables are described in the following figure.

NJ-series SECS/GEM CPU Units User's Manual (W528)



5 Host Connection Function

Variable to store RCMD received from host

The data type is STRING[80].
STRING[80] has the same format and data size as the PPID that was defined in the item definitions.

L,2

<RCMD> : 1| RGMD
L3 \

L2
<CPNAME3>

Command definition

L,2
<CPNAME > GPNAME )
<CPVAL {>——_| |[S . = ' e

L2 - -
16 [52F 41 GPVALSTART_LOTID

:gg\l\;ﬁ‘ll_\ﬂz E?/ 16 [S2F41 GPVAL START MID

<CPVALz>

® Host Command Acknowledge (S2,F42) Message Structure and Link Varia-
bles
This section describes the relationship between the message structure and link variables for Host
Command Acknowledge (S2,F42).
Link variables are assigned to the items of Host Command Acknowledge (S2,F42). You use the
SECS/GEM Configurator to assign the link variables.

You select GEM Capability Settings - Remote Control - Host Command, and assign link varia-
bles to Link variable for S2F42: error CPNAME table and Link variable for S2F42: CPACK table on
the Operation settings Tab Page. The meanings of the link variables are described in the follow-
ing figure.

In this example, the results of verifying the host command in the user program show that LOTID
and MID are not correct.

In the following figure, the values of HCACK and the number of command parameter errors
CPErrorNum are specified as input variables to the Acknowledge Host Command (GEM_Ac-
kHostCmd) instruction. In this example, the value of CPErrorNum is 2.
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Array to store CPNAMEs determined to be in error
The data type is ARRAY[0..4] OF STRING[21].

STRING[21] has the same format and data size as the CPNAME that was defined in the

item definitions.
In this example,
S2F42_CPNAME_TABLE[0] = 'LOTID' and
S2F42_CPNAME_TABLE[1] = 'MID".

L2
<HCACK>
L2
L2
<CPNAME {>
<CPACK1>
L2
<CPNAME>
<CPACKy>

Operation zettings | Host command delaition

Array to store CPACKSs determined to be in error

The data type is ARRAY[0..4] OF BYTE.
In this example,

S2F42 CPACK_TABLE[0] = 16#03 and
S2F42 CPACK_TABLE[1] = 16#03.

I__GEM_InterIock_HostCmd Interlock Variable

The _GEM_Interlock_HostCmd interlock variable is related to host commands.

The relationship between the Host Commands scenario and the SECS messages that are interlocked
is given in the following table.

Scenario

Interlocked SECS message

Host Command

Host Command Send (S2,F41)

I Host Command Scenario

The following procedure is used for the Host Commands scenario.

1 The host sends Host Command Send (S2,F41).

2 The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function processing

Notifi-
Result Factor p . Value of catilcoln
rocessing HCACK
Normal Changes the value of - Yes

_GEM_BusyHostCmd (Host
Command Transaction Proc-
essing Flag) to TRUE.
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Host connection function processing

Result Factor il Value of ::;ti:::
HCACK
Error The RCMD is not registered. Sends Host Command Ac- 1 None
The value of the knowledge (S2,F42) to the 2

_GEM _Interlock_HostCmd in- | host.
terlock variable is TRUE.

An incorrect parameter was 3
received. Details are given be-

low.

The Host Command GEM ca- 60

pability is disabled.

Common criteria ! Common processing -

*1. Refer to When Host Sends the Primary Message on page 5-6 for the common criteria and applica-
ble processing.

The following table gives detailed factors for An incorrect parameter was received in the above
table and the values of CPACK returned to the host.

Detailed error factor Value of CPACK
The CPNAME is not registered. 1
A CPNAME that was not omitted was not received.
CPNAMEs with a fixed reception order were not in the set order. | 1
The same CPNAME is used twice. 63
The format of CPVAL is different from the setting. 3

3 Perform processing in the user program for RCMD, CPNAME, and CPVAL.
4 The host connection function returns Host Command Acknowledge (S2,F42).

To return Host Command Acknowledge (S2,F42), execute the Acknowledge Host Command
(GEM_AckHostCmd) instruction in the user program.
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5-5-13 Enhanced Remote Commands

Enhanced remote commands are based on the Remote Control additional GEM capability.

The design items required to achieve this function are given in the following table along with referen-

ces.
Item Requirement Reference
Setting with the SECS/GEM Configurator Required. 8-11-4 Enhanced Remote Command on
page 8-69
Creating the user program on the Sysmac Studio | Required. This section

I Enhanced Remote Command

The host can control overall equipment operation in stages (remote/local) based on the Remote

Control additional GEM capability.

The main specifications of the enhanced host commands are given in the following table.

Item

Specification

Maximum number of registered enhanced remote commands

32

Maximum number of CPNAMEs registered in one enhanced remote command

32

You cannot use a list data structure for CEPVAL in the primary message.

must use CPNAME and CPVAL in pairs as shown below.

L4
1.<DATAID>
2.<OBJSPEC>
3.<RCMD>
4.L.m
1.L,2
1.<CPNAME 1>
2.<CEPVAL4>
21,2
1.<CPNAME>
2.<CEPVALy>

m.L,2
1.<CPNAME,>
2.<CEPVAL,>

Therefore, the data structure

I__GEM_Interlock_EnhancedRthmd Interlock Variable

The _GEM_Interlock_EnhancedRmtCmd interlock variable is related to enhanced remote commands.
The relationship between the Enhanced Remote Command scenario and the SECS messages that

are interlocked is given in the following table.

Scenario Interlocked SECS message

Enhanced Remote Command | Enhanced Remote Command (S2,F49)

5-58
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I Enhanced Remote Command Scenario

The following procedure is used for the Enhanced Remote Command scenario.

1 The host sends Enhanced Remote Command (S2,F49).

2 The host connection function determines if the received primary message is normal.
The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function processing

Result Factor Processing Value of :::::

HCACK o

Normal Changes the value of - Yes §
_GEM_BusyEnhancedRmtCm =

d (Enhanced Remote Com- g

mand Transaction Processing =

Flag) to TRUE. =

Error The RCMD is not registered. Sends Enhanced Remote 1 None ’

The value of the Command Acknowledge 2

_GEM _Interlock_EnhancedR | (S2,F50) to the host.
mtCmd interlock variable is

TRUE. )

An incorrect parameter was 3 i

received. Details are given be- r;;

low. %3,

The Enhanced Remote Com- 60 é

mand GEM capability is disa- P

bled. 3

Common criteria™! Common processing - gv

*1. Refer to When Host Sends the Primary Message on page 5-6 for the common criteria and applica- S
ble processing. %’_

The following table gives detailed factors for An incorrect parameter was received in the above
table and the values of CEPACK returned to the host.

Detailed error factor Value of CEPACK
The CPNAME is not registered. 1
A CPNAME that was not omitted was not received.
CPNAMEs with a fixed reception order were not in the set order. | 1
The same CPNAME is used twice. 63
The format of CEPVAL is different from the setting. 3

3 Perform processing in the user program for RCMD, CPNAME, and CEPVAL.
4 The host connection function returns Enhanced Remote Command Acknowledge (S2,F50).

To return Enhanced Remote Command Acknowledge (S2,F50), execute the Acknowledge En-
hanced Remote Command (GEM_AckEnhancedRmtCmd) instruction in the user program.
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5-5-14 Equipment Constants

The equipment constants are based on the Equipment Constants additional GEM capability.

The design items required to achieve this function are given in the following table along with referen-

ces.
Item Requirement Reference
Setting with the SECS/GEM Configurator Required. 8-9-2 Equipment Constant (EC) on page 8-44
8-11-5 Equipment Constants on page 8-72
Creating the user program on the Sysmac Required. This section
Studio

I Equipment Constants

The host can read the specified equipment constants in the equipment and change the values of
specified equipment constants in the equipment based on the Equipment Constants additional GEM
capability.

The main specification of equipment constants is given in the following table.

Item Specification

Maximum number of equipment constants for which changes can be requested by the host at 100
the same time

@ Precautions for Correct Use

» The host connection function checks the upper and lower limits of the values of equipment
constants. However, if the format of the equipment constant is not a number, the upper/lower
limit check is not performed. The following values are used for the upper and lower limits for
equipment constants.

Upper/lower limit Value used for check
Upper limit ECMAX set on the SECS/GEM Configurator
Lower limit ECMIN set on the SECS/GEM Configurator

» The value of retained variables is lost if the power supply to the Controller is turned OFF
when a battery is not mounted or the battery voltage is low. Therefore, the values of equip-
ment constants are lost. The next time the power supply to the Controller is turned ON, the
values of equipment constants will be the ECDEF values set on the SECS/GEM Configurator.

I Equipment Constant Scenarios

There are the following three Equipment Constant scenarios.
» Operator Changes Equipment Constant

» Host Sends Equipment Constants

» Host Equipment Constant Namelist Request

® Operator Changes Equipment Constant

The following procedure is used for the Operator Changes Equipment Constant scenario.

1 The user executes the Change Equipment Constant (GEM_ChangeECV) instruction.
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2 The user executes the Report Event (GEM_ReportEvent) instruction to report an Operator
Equipment Constant Change collection event.
Refer to 8-11-1 Event Notification on page 8-56 for the setting procedure for the Operator
Equipment Constant Change collection event.

m Precautions for Correct Use

Changing Equipment Constants

Link variables for equipment constants have a Constant attribute, so their values cannot be
changed with value assignments. Use the Change Equipment Constant (GEM_ChangeECV) in-
struction to change the values of equipment constants. The values of the link variables of the
relevant equipment constants change when execution of the GEM_ChangeECYV instruction is

completed normally.

Changing Multiple Equipment Constants

Use the following steps to change more than one equipment constant.

1. Execute the GEM_ChangeECYV instruction for each of the equipment constants to change.

2. Specify an array containing all of the ECIDs to change and execute the GEM_ReportEvent
instruction once.

® Host Sends Equipment Constants
The following procedure is used for the Host Sends Equipment Constants scenario.

1 The host sends New Equipment Constant Send (S2,F15).
To return Host Command Acknowledge (S2,F42), execute the Acknowledge Host Command

(GEM_AckHostCmd) instruction in the user program.

2 The host connection function determines if the received primary message is normal.
The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function processing

Notifi-
Result Factor p X Value of caotti:aln
rocessing EAC
Normal Changes the value - Yes

of GEM_BusyHostChangeEC
V (Change Equipment Con-
stant Transaction Processing
Flag) to TRUE.
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Host connection function processing

Result Factor Processing Value of ::ttilc:lr;
EAC
Error The ECID is not registered. Sends New Equipment Con- 1 None
The value of stant Acknowledge (S2,F16) 2

the GEM_Interlock ECVin- | to the host.
terlock variable is TRUE.

The value of ECV is out of 3
range.

The Equipment Constants 60
GEM capability is disabled.

The number of ECs for which 63

changes are requested ex-
ceeds the maximum value that
is set.

Common criteria*! Common processing --

*1. Refer to When Host Sends the Primary Message on page 5-6 for the common criteria and applica-
ble processing.

3 The host connection function returns New Equipment Constant Acknowledge (S2,F16).
To return New Equipment Constant Acknowledge (S2,F16), execute the Acknowledge Equip-
ment Constant Change (GEM_AckChangeECYV) instruction in the user program.

® Host Equipment Constant Namelist Request

The following procedure is used for the Host Equipment Constant Namelist Request scenario.

1 The host sends Equipment Constant Namelist Request (S2,F29).

2 The host connection function determines if the received primary message is normal.
The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Noti-

Result Factor Host connection function processing fica-

tion

Normal Sends Equipment Constant Namelist (S2,F30) to the host. None
Error Common criteria”? | Common processing

*1. Refer to When Host Sends the Primary Message on page 5-6 for the common criteria and applica-
ble processing.

3 The host connection function returns Equipment Constant Namelist (S2,F30).

I _GEM _Interlock_ECYV Interlock Variable

The _GEM_Interlock_ECYV interlock variable is related to equipment constants.
The relationship between the Equipment Constant scenarios and the SECS messages that are inter-
locked is given in the following table.
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Scenario Interlocked SECS message
Operator Changes Equipment Constant None
Host Sends Equipment Constants New Equipment Constant Send (S2,F15)
Host Equipment Constant Namelist Request | None

saniigqede W3O -6
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5-5-15 Process Program Management

Process program management is based on the Process Program Management additional GEM capa-
bility.

The design items required to achieve this function are given in the following table along with referen-

ces.
Item Requirement Reference
Setting with the SECS/GEM Configurator Required. 8-11-6 Process Program Management on
page 8-73
Creating the user program on the Sysmac Studio | Required. This section

I Process Program Management

The process programs can be managed between the host and equipment based on the Process
Program Management additional GEM capability.
However, E42 recipes, E139 recipes, and large process programs are not supported.

The main specifications of process programs are given in the following table.

Item Specification
Maximum size of process program [Kbytes] "2 1to 257
Maximum number of saved process programs 40
*1.  This is the size without a header for Process Program Send (S7,F3) and Formatted Process Program Send
(S7,F23).
*2.  The maximum size of a process program is set on the SECS/GEM Configurator as Permissible message
LENGTH.

The scenarios that are supported for process program management and the applicable process pro-
gram types are given in the following table.

Scenario Unformatted process | Formatted process
programs programs
Creation, Editing, or Deletion of Process Program by Operator | Applicable Applicable
Process Program Deletion by Host Applicable Applicable
Process Program Directory Request Applicable Applicable
Equipment-initiated Process Program Upload Applicable
Host-initiated Process Program Upload Applicable
Equipment-initiated Process Program Download Applicable
Host-initiated Process Program Download Applicable
Equipment-initiated Formatted Process Program Upload Applicable
Host-initiated Formatted Process Program Upload Applicable
Equipment-initiated Formatted Process Program Download Applicable
Host-initiated Formatted Process Program Download Applicable

I Types of Process Programs

There are the following types of process programs.
» Unformatted process programs
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» Formatted process programs
Hereafter, unless otherwise specified, “process program” refers to an unformatted process program.

@ Process Program Specifications
A process program consists of one PPBODY item that is not structured. The message structure for
a process program is given below.

<PPBODY>

The maximum size and data size setting range for a process program depends on the format, as
shown in the following table.

Format | Maximum size [bytes] | Data size setting range o
B 65,535 | 1 to 65,535 o
A 1,985 | 1to 1,985 £
1 65,535 | 1 to 65,535 é’
12 131,070 | 1 to 65,535 ;f
14 262,140 | 1 to 65,535 §
U1 65,535 | 1 to 65,535
u2 131,070 | 1 to 65,535
U4 262,140 | 1 to 65,535

® Formatted Process Program Specifications
A formatted process program is expressed with commands. A command consists of the command
code CCODE and the parameter PPARM that corresponds to the CCODE.
The formats of the CCODEs and PPARMs are defined on the SECS/GEM Configurator.

The main specifications of formatted process programs are given in the following table.

Item Specification

Maximum number of registered CCODEs 50
Maximum number of PPARMs registered for one CCODE | 20

1uswabeuepy weiboid $s800id G1-G-G

* A PPARM is defined as a list of length-variable data.
* All of the PPARMs for a CCODE have the same format.
» The commands can be in any order in the message structure.

An example of a message structure for a formatted process program is given below.
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One command

1 <CCODE>
! <L,n
5 <PPARM4>
' <PPARMy>
B>
<CCODE>
<L,n>
<PPARM,>
<PPARMy>
<PPARMg3>

Variable value.
In this example, n = 2.

I PPID Management Table

A PPID Management Table is required on the equipment to manage process programs and formatted
process programs. The PPIDs of process programs and formatted process programs are registered in
the PPID Management Table. Only the user program can update the PPID Management Table. The
host connection function can only access the PPID Management Table. It cannot update it.

The processing and corresponding scenarios for the PPID Management Table when a process pro-
gram or formatted process program is created, edited, or deleted are given in the following table.

Item S':ce: Processing Scenario
Cre- |1 Save the process program or format- Creation in the Creation, Editing, or Deletion of
ation ted process program. Process Program by Operator scenario
2 Add the PPID to the PPID Manage- Equipment-initiated Process Program Download sce-
ment Table. nario”’
Host-initiated Process Program Download scenario”
Equipment-initiated Formatted Process Program
Download scenario™
Host-initiated Formatted Process Program Download
scenario”!
Edit- | 1 Delete the PPID of the process pro- Editing in the Creation, Editing, or Deletion of Process
ing gram to edit from the PPID Manage- Program by Operator scenario
ment Table.2 Equipment-initiated Process Program Download sce-
2 Edit the process program or formatted nario™
process program. Host-initiated Process Program Download scenario”
3 Add the PPID of the process program Equipment-initiated Formatted Process Program
that was edited to the PPID Manage- Download scenario™3
ment Table.” Host-initiated Formatted Process Program Download
scenario™

5-66
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Item Sr:zp Processing Scenario
De- 1 Delete the PPID of the process pro- * Deletion in the Creation, Editing, or Deletion of
le- gram to delete from the PPID Man- Process Program by Operator scenario
tion agement Table.
2 Delete the process program or for-
matted process program.

*1.  This scenario is used when a process program or formatted process program that is not in the equipment is
downloaded.

*2.  This processing is not necessary if the PPID of the process program to edit is included in EPPD.

*3.  This scenario is used when a process program or formatted process program that is already in the equip-
ment is edited.

m Precautions for Correct Use

 If you use a link variable for the PPID Management Table, set the variable attributes as fol-
lows: Retain attribute and no Constant attribute.

 Itis assumed that a PPID is not registered for any element that is NULL in the link variable for
the PPID Management Table.

saniigqede W3O -6

Retaining Process Programs and Formatted Process Programs for
Power Interruptions

It is necessary to retain process programs and formatted process programs in memory when the pow-
er supply to the CPU Unit is turned OFF.
There are the following two ways to retain the process programs and formatted process programs.

@ Storage in a User-defined Variable with a Retain Attribute
You can store a process program or formatted process program in a user-defined variable with a
Retain attribute. If you use this method, the process programs and formatted process programs will
be backed up along with the other backup data.

1uswabeuepy weiboid $s800id G1-G-G

@ Storage in Files on SD Memory Cards
You can use the FileWriteVar instruction or another SD Memory Card instruction to save process
programs and formatted process programs as files on SD Memory Cards. If you use this method,
you can manage the process programs and formatted process programs as files on a computer
and edit them on the computer.

I Link Variables for Uploading and Downloading

Link variables are used between the user program and host connection function when process pro-
grams and formatted process programs are uploaded/downloaded between the host and equipment.
The processing is divided into the following eight types. The link variables that are used for each proc-
ess are specified in the following table.
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5-68

Process programs/formatted proc-

ess programs

Process programs

Processing Link variables
Host-initiated upload PPBODY"!
Equipment-initiated upload PPBODY™

Host-initiated download

PPBODY and LENGTH

Equipment-initiated download

PPBODY and LENGTH

Formatted process programs

Host-initiated upload

CCODE table, PPARM count, and
PPARM table™

Equipment-initiated upload

CCODE table, PPARM count, and
PPARM table

Host-initiated download

CCODE count, CCODE table, PPARM
count, and PPARM table

Equipment-initiated download

CCODE count, CCODE table, PPARM
count, and PPARM table

*1.  LENGTH is specified in an input variable to the GEM instruction.
*2.  The CCODE count is specified in an input variable to the GEM instruction.

The relationship between the user program, host connection function, and link variables is shown in

the following figure.

User program

Link variables

Host-initiated Upload

> PPBODY

Process program

> PPBODY

CCODE table

in equipment

A

A

PPARM count
PPARM table

CCODE table

PPARM count
PPARM table

Host-initiated Upload
PPBODY

|

LENGTH

PPBODY

Formatted process
program in
equipment

A

\j

LENGTH

CCODE count
CCODE table

PPARM count
PPARM table

CCODE count
CCODE table

A

PPARM count
PPARM table

Equipment-initiated Upload

Host-initiated Download

Equipment-initiated Download

Equipment-initiated Upload

Host-initiated Download

Equipment-initiated Download

Host connection function

The difference in processing for an upload and a download is described in the following table.
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Upload/download Processing
Upload The user program updates the link variable and the host connection func-
tion accesses the link variable.
Download The host connection function updates the link variable and the user pro-
gram accesses the link variable.

I Relationship between Message Structure and Link Variables

This section describes the relationship between the message structure for process programs and for-
matted process programs and the link variables. Refer to 8-171-6 Process Program Management on
page 8-73 for details on setting process programs on the SECS/GEM Configurator.

® Message Structure of Process Programs and Link Variables &
This section describes the relationship between the message structure for process programs and g
the link variables, using an equipment-initiated download as an example. o
The message structure for a process program is shown in the following figure. g
<PPID> 3
<PPBODY>

The meanings of the link variables are given in the following figure.

r equipment—initiater 4| PPID
EQUIP_DOWNLOAD_PPID PPBODY size

PPBODY

[EQUIP_DOWNLOAD_PPLENGTH memmmmm

PPEODY EQLIP_DOWMNLOAD_PPBODY

® Message Structure of Formatted Process Programs and Link Variables
This section describes the relationship between the message structure for formatted process pro-
grams and the link variables, using an equipment-initiated download as an example.
An example of a message structure for a formatted process program is given in the following figure.
In this example, the formatted process program consists of CCODEs 1 and 2.

1uswabeuepy weiboid $s800id G1-G-G

<L,4>
<PPID>
<MDLN>

<SOFTREV> CCODE=

<CCODE> ;
'<L,n> (PPARM count = 2)
<PPARM > :

< > H
i SPPARMp> CCODE=2

<CCODE> ;

1 <PPARM4> ;
! <PPARMy> :
<PPARMz3> :

First, for each CCODE, link variables are assigned for the PPARM table and PPARM count. The
definition of CCODE 1 and the meanings of the link variables are given below.
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<L,4>
<PPID>
<MDLN>
<SOFTREV>
i<CCODE> :
i<L,n> (PPARM count = 2)
. <PPARM4>
:  <PPARMy>
<[pF T
<CCODE>
<L,n> (PPARM count = 5)
<PPARM 1>
<PPARMy>
<PPARM3>

5 Host Connection Function

Definition of CCODE 1

zample 1

1 -

EQUIP_UPLOAD_FPP_PPARMI_TABLE

EQUIF_UPLOAD_FPP_PPARMI_NUMBER

HOST_UI;'LOP.D_FPP_PPP.RMl_TP.ElLE

HOST_UPLOP.[}’_FPP_PPP.RM1_NUMEIER

HOST_DOWMNLOAD_FPP_PPARMI_TABLE

Array to store the values for PPARM
and PPARMy

HOST_DOWMNLOAD_FPP_PPARMI_MUMBE..

Variable to store PPARM count
In this example, PPARM count = 2.

Next, the link variables for the CCODEs are assigned. The meanings of the link variables are given
in the following figure.

<L,4>
<PPID>
<MDLN>
<SOFTREV>
<L,2>
<CCODE>
<L,n> (PPARM count = 2)
<PPARM4>
<PPARMy>
<L,2>
<CCODE>
<L,n> (PPARM count = 5)
<PPARM4>
<PPARM»y>
<PPARM3>

PPID Equipment model type

Software revision code

EQLIP_DOWMLOAD_FPP_MDLMN I

EQUIP_DOWNLOAD_FPP_SOFTREV

EQUIP_DOWNLOAD_FPP_CCODE NUMBER

EQUIF_DOWNLOAD FPF_ GCODE TAELE

CCODE count
In this example, CCODE
count = 2.

In this example,

I _GEM_Interlock_PP Interlock Variable

EQUIP_DOWNLOAD_FPP_
EQUIP_DOWNLOAD_FPP_

Array to store the values of the CCODEs

CCODE_NUMBERI0] = 1 and
CCODE_NUMBER[1] = 2.

The GEM_Interlock PP interlock variable is related to the process programs and formatted process

programs.

The relationship between the process program and formatted process program scenarios and the
SECS messages that are interlocked is given in the following table.

5-70

Scenario Interlocked SECS message
Creation, Editing, or Deletion of Process Program by None
Operator
Process Program Deletion by Host Delete Process Program Send (S7,F17)
Process Program Directory Request None
Equipment-initiated Process Program Upload None

Host-initiated Process Program Upload

Process Program Request (S7,F5)

Equipment-initiated Process Program Download

None
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Scenario Interlocked SECS message

Host-initiated Process Program Download * Process Program Load Inquire (S7,F1)
* Process Program Send (S7,F3)

Equipment-initiated Formatted Process Program Up- None
load
Host-initiated Formatted Process Program Upload Formatted Process Program Request (S7,F25)
Equipment-initiated Formatted Process Program None
Download

Host-initiated Formatted Process Program Download * Process Program Load Inquire (S7,F1)
* Formatted Process Program Send (S7,F23)

I Programming Procedure

Use the following programming procedure on the Sysmac Studio to use process programs and format-
ted process programs.

1 Setting the Initial Values of Link Variables
Set the initial values of the following link variables. Set the initial values when the GEM Service
status is EQInitializing. Refer to 5-1-1 Starting and Pausing the Host Connection Function on
page 5-3 for information on the initial value settings of link variables.

saniigqede W3O -6

Variable Link variable name Setting
PPFormat status variable _GEM_PPFormat Support for process programs/formatted
process programs
0: Neither is supported.
1: Only process programs are supported.
2: Only formatted process programs are
supported.
3: Both are supported.

PPID Management Table User-set variable name To record process programs and formatted
process programs in the equipment, the
PPIDs are registered in the PPID Manage-
ment Table.

1uswabeuepy weiboid $s800id G1-G-G

2 Creating the User Program According to the Scenarios
Create the user program according to the scenarios. Details on the processing for the process
program and formatted process program scenarios are given later. Also, refer to the descrip-
tions of the GEM instructions that are used for scenario processing. Refer to Section 9 GEM
Instructions on page 9-1 for information on the GEM instructions.

3 Process Program Selection
When you select a process program in the user program, you must notify the host of the PPID
using a collection event. To do so, the CEID of the Process Program Selected collection event
is specified and the Report Event (GEM_ReportEvent) instruction is executed in the user pro-
gram.
You also set a discrete link variable for the Process Program Selected collection event.

Discrete variable Link variable Description
PPExecName _GEM_PPExecName | PPID of currently selected process program
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I Scenario Processing

This section describes the processing for the process program and formatted process program sce-
narios. There are the following eleven scenarios.

» Creation, Editing, or Deletion of Process Program by Operator
* Process Program Deletion by Host

* Process Program Directory Request

* Equipment-initiated Process Program Upload

» Host-initiated Process Program Upload

* Equipment-initiated Process Program Download

» Host-initiated Process Program Download

» Equipment-initiated Formatted Process Program Upload
Host-initiated Formatted Process Program Upload

» Equipment-initiated Formatted Process Program Download
Host-initiated Formatted Process Program Download

@ Creation, Editing, or Deletion of Process Program by Operator

After the operator creates, edits, or deletes a process program and formatted process program, the
host is notified with a Process Program Change collection event.

The following procedure is used.

1 The equipment changes the process program or formatted process program and the PID Man-
agement Table according to the creation, edition or deletion contents of process programs or
formatted process programs.

2 The host connection function sends the collection event.
To send the collection event, the CEID of the Process Program Change collection event is
specified and the GEM_ReportEvent instruction is executed in the user program.
At the time, the following values are set in the discrete variable assigned to the Process
Program Change collection event.

Dls?rete Link variable Description
variable
PPChange | _GEM_PPChangeln- PPID of the process program or formatted process program
Name fo.PPChangeName that was created, edited, or deleted by the operator.
PPChange | _GEM_PPChangeln- Processing type for process program or formatted process
Status fo.PPChangeStatus program
1: Created
2: Edited
3: Deleted

® Process Program Deletion by Host
The following procedure is used for the Host-initiated Process Program Deletion scenario or the
Host-initiated Formatted Process Program Deletion scenario.

1 Delete Process Program Send (S7,F17) is received from the host.
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2 The host connection function determines if the received primary message is normal.
The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Result

Factor

Host connection function processing

Processing

Value of
ACKC7

Notifi-
cation

Normal

Changes the value of

_GEM_BusyHostPPDelete

(Host-initiated Process Pro-
gram Deletion Transaction
Processing Flag) to TRUE.

Yes

Error

The PPID is not saved in the
PPID Management Table.

The value of PPID is NULL.

Sends Delete Process Pro-
gram Acknowledge (S7,F18)
to the host.

None

The value of the 5
_GEM_Interlock_PP interlock
variable is TRUE.

The Process Program Man- 60
agement GEM capability is

disabled.

The same PPID is used twice. 63

Common criteria”™’ Common processing -—-

*1. Refer to When Host Sends the Primary Message on page 5-6 for the common criteria and applica-
ble processing.

The data received for Delete Process Program Send (S7,F17) is stored in PPID count and
PPID table in the link variables for the deletion requested PPID list.

3 The user program deletes the PPID of the process program or formatted process program for
which there was a deletion request from the PPID Management Table. Also, the process pro-
gram/formatted process program for which there was a deletion request is deleted.

If the PPID count for the deletion request is 0, all of the process programs and formatted proc-
ess programs are deleted.

4 The host connection function returns Delete Process Program Acknowledge (S7,F18).
To return Delete Process Program Acknowledge (S7,F18), execute the Acknowledge Process
Program Deletion (GEM_AckPPDelete) instruction in the user program.

® Process Program Directory Request
The following procedure is used for the Process Program Directory Request scenario. The host
connection function handles all of the processing for the process program directory request. No
processing is required in the user program.

1 Current EPPD Request (S7,F19) is received from the host.

2 The host connection function determines if the received primary message is normal.
The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.
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5 Host Connection Function

Notifi-
Result Factor Host connection function processing .
cation
Normal --- Sends Current EPPD Data (S7,F20) to the host. None
Error Common criteria™? | Common processing

*1. Refer to When Host Sends the Primary Message on page 5-6 for the common criteria and applica-
ble processing.

3 The host connection function returns Current EPPD Data (S7,F20).

® Equipment-initiated Process Program Upload
The following procedure is used for the Equipment-initiated Process Program Upload scenario.

1

The host connection function sends Process Program Load Inquire (S7,F1).
To send Process Program Load Inquire (S7,F1), execute the Upload Process Program
(GEM_UploadPP) instruction in the user program.

Process Program Load Grant (S7,F2) is received from the host.
The host connection function determines if the received secondary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Result Factor Host connection function processing ::i::
Normal Sends Process Program Request (S7,F5) to the host. None
Error The value of * Changes the value of _GEM_BusyEquipPPUpload Yes

PPGNT is not 0. (Equipment-initiated Process Program Upload Trans-

action Processing Flag) to FALSE.

» Stores the error information in
_GEM_EquipPPUploadRslt (Equipment-initiated
Process Program Upload Result).

If the message is normal, the host connection function sends Process Program Request
(S7,F5).

Process Program Data (S7,F6) is received from the host.

The value of _GEM_BusyEquipPPUpload (Equipment-initiated Process Program Upload
Transaction Processing Flag) changes to FALSE.

The transaction processing result is stored in _ GEM_EquipPPUploadRsltl as the equipment-
initiated process program upload result.

If the process program data can be received, the data received with Process Program Data
(S7,F6) is stored in the PPBODY link variable for equipment-initiated upload.

® Host-initiated Process Program Upload

The following procedure is used for the Host-initiated Process Program Upload scenario.

1

5-74

Process Program Request (S7,F5) is received from the host.
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2 The host connection function determines if the received primary message is normal.
The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function proc- Notifi-

Result Factor i i
essing cation

Normal Changes the value of Yes
_GEM_BusyHostPPUpload (Host-
initiated Process Program Upload
Transaction Processing Flag) to
TRUE.

Error The value of PPID is NULL. Sends L,0 to the host with Process | None

The value of the _GEM_Interlock_PP in- | Program Data (S7,F6).

terlock variable is TRUE. ::
Process programs in the Process Pro- ﬁ?l
gram Management GEM capability are i
disabled. §
Common criteria”™’ Common processing g

1]

(7]

*1. Refer to When Host Sends the Primary Message on page 5-6 for the common criteria and applica-
ble processing.

The data received with Process Program Request (S7,F5) is stored in the PPID of upload
request link variable for host-initiated upload.

3 The host connection function returns Process Program Data (S7,F6).
To return Process Program Data (S7,F6), execute the Respond to Process Program Upload
(GEM_RespPPUpload) instruction in the user program.
When you execute the instruction, store the send data for Process Program Data (S7,F6) in the
PPBODY link variable for host-initiated upload.

® Equipment-initiated Process Program Download

The following procedure is used for the Equipment-initiated Process Program Download scenario.

1uswabeuepy weiboid $s800id G1-G-G

1 The host connection function sends Process Program Request (S7,F5).
To send Process Program Request (S7,F5), execute the Request Process Program Download
(GEM_RequestPPDownload) instruction in the user program.

2 Process Program Data (S7,F6) is received from the host.
The value of _ GEM_BusyEquipPPDownload (Equipment-initiated Process Program Download
Transaction Processing Flag) changes to FALSE.
The transaction processing result is stored in _ GEM_EquipPPDownloadRslt as the equipment-
initiated process program download result.
The data received with Process Program Data (S7,F6) is stored in the PPID, LENGTH, and
PPBODY link variables for equipment-initiated download.

3 The user program updates the PPID Management Table and process program.
@ Host-initiated Process Program Download

The following procedure is used for the Host-initiated Process Program Download scenario.

NJ-series SECS/GEM CPU Units User's Manual (W528) 5-75



5 Host Connection Function

5-76

Process Program Load Inquire (S7,F1) is received from the host.

The host connection function determines if the received primary message is normal.
The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function process-

Result Factor ing NOt_iﬁ-
Processing Value of cation
PPGNT
Normal Sends Process Pro- 0 None
Error The PPID Management Table is full. | gram Load Grant 2
The value of PPID is NULL. (87.F2)tothe host. |3
The value of the _GEM_Interlock_PP 4

interlock variable is TRUE.
The value of LENGTH exceeds the 5
permissible message length set on
the SECS/GEM Configurator.
Process programs in the Process 60
Program Management GEM capabili-
ty are disabled.

Common criteria™! Common processing -

*1. Refer to When Host Sends the Primary Message on page 5-6 for the common criteria and applica-
ble processing.

The host connection function returns Process Program Load Grant (S7,F2).
Process Program Send (S7,F3) is received from the host.
The host connection function determines if the process program can be accepted.

The accept/reject results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function processing

Result Factor Processing Value of :aottilc::
ACKC7
Canbeac- | --- Changes the value of - Yes
cepted _GEM_BusyHostPPDownl

oad (Host-initiated Proc-
ess Program Download
Transaction Processing
Flag) to TRUE.
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Host connection function processing .
Result Factor Processing Value of :;ti::
ACKC7

Cannotbe | The PPID Management Table is Sends Process Program 3 None
accepted full. Acknowledge (S7,F4) to

The value of PPID is NULL. the host.

The value of the 5

_GEM _Interlock_PP interlock var-

iable is TRUE.

Process programs in the Process 60

Program Management GEM ca-

pability are disabled.

Common criteria™! Common processing -

*1. Refer to When Host Sends the Primary Message on page 5-6 for the common criteria and applica-
ble processing.

The data received with Process Program Send (S7,F3) is stored in the PPID, LENGTH, and
PPBODY link variables for host-initiated download.

6 The user program updates the PPID Management Table and process program.

7 The host connection function returns Process Program Acknowledge (S7,F4).
To send Process Program Acknowledge (S7,F4), execute the Acknowledge Process Program
Download (GEM_AckPPDownload) instruction in the user program.

® Equipment-initiated Formatted Process Program Upload
The following procedure is used for the Equipment-initiated Formatted Process Program Upload

scenario.

1 The host connection function sends Process Program Load Inquire (S7,F1).
To send Process Program Load Inquire (S7,F1), execute the Upload Formatted Process Pro-
gram (GEM_UploadFormattedPP) instruction in the user program.

2 Process Program Load Grant (S7,F2) is received from the host.
3 The host connection function determines if the received secondary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Result Factor Host connection function processing :aotti::
Normal Sends Process Program Request (S7,F5) to the host. None
Error The value of * Changes the value of Yes

PPGNT is not 0. _GEM_BusyEquipFormattedPPUpload (Equipment-

initiated Formatted Process Program Upload Trans-
action Processing Flag) to FALSE.

» Stores the error information from the result of the
equipment-initiated formatted process program up-
load in _GEM_EquipFormattedPPUploadRslt.
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4

If the message is normal, the host connection function sends Formatted Process Program Re-
quest (S7,F25).

Formatted Process Program Data (S7,F26) is received from the host.

The value of _ GEM_BusyFormattedEquipPPUpload (Formatted Process Program Upload
Transaction Processing Flag) is changed to FALSE.

The transaction processing result is stored in _ GEM_EquipPPUploadRslt as the equipment-ini-
tiated formatted process program upload result.

If the formatted process program data can be received, the data received with Formatted Proc-
ess Program Data (S7,F26) is stored in the CCODE table link variable for equipment-initiated
formatted process program upload.

® Host-initiated Formatted Process Program Upload

The following procedure is used for the Host-initiated Formatted Process Program Upload scenar-

io.

1

5-78

Formatted Process Program Request (S7,F25) is received from the host.

The host connection function determines if the received primary message is normal.
The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function proc- Notifi-
Result Factor . -
essing cation
Normal - Changes the value of Yes
_ GEM_BusyHostFormattedPPUplo
ad (Host-initiated Formatted Proc-
ess Program Upload Transaction
Processing Flag) to TRUE.
Error The value of PPID is NULL. Sends L,0 to the host with Format- | None
The value of the _GEM_Interlock_PP in- | ted Process Program Data
terlock variable is TRUE. (S7,F26).
Formatted process programs in the
Process Program Management GEM
capability are disabled.
Common criteria”™ Common processing

*1. Refer to When Host Sends the Primary Message on page 5-6 for the common criteria and applica-
ble processing.

The data received with Formatted Process Program Request (S7,F25) is stored in the PPID of
upload request link variable for host-initiated formatted process program upload.

The host connection function returns Formatted Process Program Data (S7,F26).

To return Formatted Process Program Data (S7,F26), execute the Respond to Formatted Proc-
ess Program Upload (GEM_RespFormattedPPUpload) instruction in the user program.

When you execute the instruction, store the send data for Formatted Process Program Data
(S7,F26) in the CCODE table link variable for host-initiated formatted process program upload.
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® Equipment-initiated Formatted Process Program Download
The following procedure is used for the Equipment-initiated Formatted Process Program Download
scenario.

1 The host connection function sends Formatted Process Program Request (S7,F25).
To send Formatted Process Program Request (S7,F25), execute the Request Formatted Proc-
ess Program Download (GEM_RequestFormattedPPDownload) instruction in the user pro-
gram.

2 Formatted Process Program Data (S7,F26) is received from the host.
The value of _GEM_BusyEquipFormattedPPDownload (Formatted Process Program Down-
load Transaction Processing Flag) is changed to FALSE.

The transaction processing result is stored in _GEM_EquipFormattedPPDownloadRslt as the o
equipment-initiated formatted process program download result. g
The data received with Formatted Process Program Data (S7,F26) is stored in the following o
link variables for equipment-initiated formatted process program download. §.
- PPID =
- MDLN ’
+ SOFTREV

 CCODE count
* CCODE table

3 The user program updates the PPID Management Table and process program.

4 The host connection function sends Process Program Verification Send (S7,F27).
To send Process Program Verification Send (S7,F27), execute the Send Process Program Ver-
ification Result (GEM_SendPPVerify) instruction in the user program.
When you execute the instruction, store the send data for Process Program Verification Send
(S7,F27) in the ACKC7A table, SEQNUM table, and ERRW?7 table link variables for verification
check results.

1uswabeuepy weiboid $s800id G1-G-G

5 Process Program Verification Acknowledge (S7,F28) is received from the host.

@ Host-initiated Formatted Process Program Download
The following procedure is used for the Host-initiated Formatted Process Program Download sce-
nario.

1 Process Program Load Inquire (S7,F1) is received from the host.
2 The host connection function determines if the received primary message is normal.

The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.
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Host connection function process-

Result Factor g NOt_iﬁ-
Processing Value of cation
PPGNT
Normal - Sends Process Pro- 0 None
Error The PPID Management Table is full. | gram Load Grant 2
The value of PPID is NULL. (S7.F2)tothe host. |3
The value of the _GEM_Interlock PP 4

interlock variable is TRUE.
The value of LENGTH exceeds the 5
permissible message length set on
the SECS/GEM Configurator.
Formatted process programs in the 60
Process Program Management GEM
capability are disabled.

Common criteria” Common processing

*1. Refer to When Host Sends the Primary Message on page 5-6 for the common criteria and applica-
ble processing.

3 If the message is normal, the host returns Process Program Load Grant (S7,F2).
4 Formatted Process Program Send (S7,F23) is received from the host.

5 The host connection function determines if the formatted process program can be accepted.
If possible, the data received with Formatted Process Program Send (S7,F23) is stored in the
following link variables for host-initiated formatted process program download.

« PPID

+ MDLN

+ SOFTREV

+ CCODE count
* CCODE table

The accept/reject results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function processing

Result Factor Processing Value of zl:tti:::
ACKC7
Canbeac- |- Changes the value of - Yes
cepted _GEM_BusyHostFormattedPP

Download (Host-initiated For-
matted Process Program
Download Transaction Proc-
essing Flag) to TRUE.
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Host connection function processing

Result Factor Processing Value of ::;ti::
ACKC7
Cannot be * The CCODE is not regis- Sends Formatted Process 1 None
accepted tered. Program Acknowledge

* The format of PPARM does | (S7,F24) to the host.
not agree with the defini-
tion.

* The value of PPARM is 0.
* The number of PPARMSs is
larger than the maximum

value of PPARM.

The PPID Management Table 3
is full.

The value of PPID is NULL.

The value of the 5

_GEM _Interlock_PP interlock
variable is TRUE.

Formatted process programs 60
in the Process Program Man-
agement GEM capability are
disabled.

Common criteria”™ Common processing ---

saniigqede W3O -6

*1. Refer to When Host Sends the Primary Message on page 5-6 for the common criteria and applica-
ble processing.

6 The user program updates the PPID Management Table and process program.

7 The host connection function returns Formatted Process Program Acknowledge (S7,F24).
To return Formatted Process Program Acknowledge (S7,F24), execute the Acknowledge For-
matted Process Program Download (GEM_AckFormattedPPDownload) instruction in the user
program.
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8 The host connection function sends Process Program Verification Send (S7,F27).
To send Process Program Verification Send (S7,F27), execute the Send Process Program Ver-
ification Result (GEM_SendPPVerify) instruction in the user program.
When you execute the instruction, store the send data for Process Program Verification Send
(S7,F27) in the ACKCT7A table, SEQNUM table, and ERRW?7 table link variables for verification
check results.

9 Process Program Verification Acknowledge (S7,F28) is received from the host.
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5-5-16 Material Movement

Material movement is based on the Material Movement additional GEM capability.

The design items required to achieve this function are given in the following table along with referen-

ces.
Item Requirement Reference
Settings on the SECS/GEM Configurator Required. 5-5-4 Event Notification on page 5-36
Creating the user program on the Sysmac Studio | Required.

I Material Movement

Collective events can be issued for material movement and the user program can manage receiving
and removing materials based on the Material Movement additional GEM capability.

Receiving and removing materials from the equipment port are detected and Material Removed and
Material Received collection events are issued to notify the host.

To issue a collection event, the CEID of the Material Removed or Material Received collection event is
specified and the GEM_ReportEvent instruction is executed in the user program.
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5-5-17 Equipment Terminal Service

The equipment terminal service is based on the Equipment Terminal Service additional GEM capabili-
ty.

The design items required to achieve this function are given in the following table along with referen-

ces.
Item Requirement Reference
Settings on the SECS/GEM Configurator Required. 8-11-7 Equipment Terminal Service on page
8-79
Creating the user program on the Sysmac Studio | Required. This section

I Equipment Terminal Service

The host can collect information that is displayed on equipment displays based on the Equipment
Terminal Service additional GEM capability. The equipment can also send information to the host.
You can set TID to 0 to specify the main terminal and to 1 to specify an additional terminal as the
equipment terminal. An additional terminal does not need to be used.

The main specifications of the equipment terminal service are given in the following table.
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Item Specification
240

Maximum size of terminal message [bytes]’!
*1. The terminal message size is set as the data size of TEXT in the item definitions.

I Equipment Terminal Service Scenarios

There are the following two Equipment Terminal Service scenarios.
* Host Sends Information to Equipment Display Device
* Operator Sends Information to Host

90IAI9G [eulwla] juswdinbg /1-G-G

® Host Sends Information to Equipment Display Device, Single Block
The following procedure is used for the Host Sends Information to Equipment Display Device, Sin-
gle Block scenario.

1 The host sends Terminal Display, Single (S10,F3).

2 The host connection function determines if the received primary message is normal.
The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function processing

Resuit Factor P . Value of S;ti:::
rocessing e
Normal - Changes the value of Yes

_GEM_BusyHostTerminalMsgSB
(Host-initiated Single-block Termi-
nal Message Transaction Proc-
essing Flag) to TRUE.
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Host connection function processing .
Result Factor Processing Value of ::tti::
ACKC10
Error The value of TID is incor- | Sends Terminal Display, Single 2 None
rect. Acknowledge (S10,F4) to the
host.
Common criteria’’ Common processing -

*1. Refer to When Host Sends the Primary Message on page 5-6 for the common criteria and applica-
ble processing.

The host connection function returns Terminal Display, Single Acknowledge (S10,F4).

To send Terminal Display, Single Acknowledge (S10,F4), execute the Acknowledge Single-
block Equipment Terminal Message (GEM_AckTerminalMsgSB) instruction in the user pro-
gram.

The user displays the information on the specified terminal.
If a Message Recognition collection event is issued when the operator checks the terminal
message, the Report Event (GEM_ReportEvent) instruction is executed in the user program.

® Host Sends Information to Equipment Display Device, Multi-block

The following procedure is used for the Host Sends Information to Equipment Display Device, Mul-
ti-block scenario.

1
2

The host sends Terminal Display, Multi-block (S10,F5).

The host connection function determines if the received primary message is normal.
The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function processing »
Result Factor Processing Value of :ac:ti::
ACKC10
Normal - Changes the value of - Yes
_GEM_BusyHostTerminalMsgMB
(Host-initiated Multi-block Terminal
Message Transaction Processing
Flag) to TRUE.
Error The value of TID is incor- | Sends Terminal Display, Multi- 2 None
rect. block (S10,F5) to the host.
The TEXT count exceeds | ¢ Sends Terminal Display, Multi- | 63
the set number of termi- block (S10,F5) to the host.
nal messages displayed * Sends Multi-block Not Allowed
on a terminal. (S10,F7) to the host.
Common criteria*1 Common processing

*1. Refer to When Host Sends the Primary Message on page 5-6 for the common criteria and applica-

ble processing.

3 The host connection function returns Terminal Display, Multi-block Acknowledge (S10,F6).
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To send Terminal Display, Multi-block Acknowledge (S10,F6), execute the Acknowledge Multi-
block Equipment Terminal Message (GEM_AckTerminalMsgMB) instruction in the user
program.

4 The user displays the information on the specified terminal.
If a Message Recognition collection event is issued when the operator checks the terminal
message, the Report Event (GEM_ReportEvent) instruction is executed in the user program.

® Operator Sends Information to Host
The following procedure is used for the Operator Sends Information to Host scenario.

1 The user executes the Send Equipment Terminal Message (GEM_SendTerminalMsg) instruc-

tion.
2 The host connection function sends Terminal Request (S10,F1).

3 The host sends Terminal Request Acknowledge (S10,F2).

saniigqede W3O -6
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5-5-18 Clock

The clock is based on the Clock additional GEM capability.

The design items required to achieve this function are given in the following table along with referen-

ces.
Item Requirement | Reference
Setting with the SECS/GEM Configurator Not required. | ---
Creating the user program on the Sysmac Studio | Required. This section
I Clock

The equipment can request clock information from the host based on the Clock additional GEM capa-
bility. Also, the host can set the clock in the Controller.

I Clock Scenarios

There are the following two Clock scenarios.
* Equipment Requests Time
* Host Instructs Equipment to Set Time

® Equipment Requests Time
The following procedure is used for the Equipment Requests Time scenario.

The user executes the Request Time Change (GEM_RequestChangeTime) instruction.
The host connection function sends Date and Time Request (S2,F17).

The host sends Date and Time Data (S2,F18).

A W N =

The date and time are set in the equipment.
5 The equipment-initiated time change result is set in _GEM_EquipChange TimeRsit.

If TIME in Date and Time Data (S2,F18) is not a 12-byte or 16-byte text string, the date and time in
the equipment are not changed.

@ Host Instructs Equipment to Set Time
The following procedure is used for the Host Instructs Equipment to Set Time scenario. The host
connection function performs all of the processing for the Host Instructs Equipment to Set Time
scenario. Reception of the primary message is not reported to the user program.

1 The host sends Date and Time Set Request (S2,F31).

2 The host connection function determines if the received primary message is normal.
The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.
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Host connection function processing

Notifi-
Result Factor p . Value of c:tiloln
rocessing TIACK
Normal M ¢ Sends Date and Time Acknowl- | O None

edge (S2,F32) to the host.
* Sets the date and time in the

equipment.
Error The value of TIME is not | Sends Date and Time Acknowl- 1
a date and time. edge (S2,F32) to the host.
The value of the 63

_GEM_Interlock_Time in-
terlock variable is TRUE.

Common processing -

Common criteria™3
*1. Regardless of the value of the TimeFormat equipment constant, the value of a 12-byte or 16-byte

TIME is accepted.
*2.  Refer to When Host Sends the Primary Message on page 5-6 for the common criteria and applica-

ble processing.
*3. If TIME is not a 12-byte or 16-byte text string, lllegal Data (S9,F7) is returned to the host.
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3 The host connection function returns Date and Time Acknowledge (S2,F32).

I _GEM __Interlock_Time Interlock Variable

The _GEM_Interlock Time interlock variable is related to the clock.
The relationship between the Clock scenarios and the SECS messages that are interlocked is given in

the following table.

390[D 81-G-G

Scenario Interlocked SECS message

Equipment Requests Time None
Host Instructs Equipment to Set Time | Date and Time Set Request (S2,F31)
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5-5-19 Limit Monitoring

5-88

Limit monitoring is based on the Limits Monitoring additional GEM capability.

The design items required to achieve this function are given in the following table along with referen-

ces.
Item Requirement Reference
Settings on the SECS/GEM Configurator Required. 8-9-3 Status Variable (SV) on page 8-47
8-11-8 Limit Monitoring on page 8-81
Creating the user program on the Sysmac Not required. | ---
Studio

I Limit Monitoring

The host can monitor the values of status variables based on the Limits Monitoring additional GEM
capability. The host connection function manages state transitions for limit monitoring. You do not
need to manage state transitions for limit monitoring.

The main specifications of limit monitoring are given in the following table.

Item Specification

Maximum number of status variables for limit monitoring 5

Maximum number of limit settings registered for one status variable | 7

Sampling period [s] 1 to 360

You cannot specify the following formats for limit monitoring.

 List (L)

« ASCII (A)

* Binary (B)

* Numeric formats with more than one element (U1, U2, U4, F4, F8, 11, 12, and 14)

I Limit Monitoring Scenarios

There are the following three Limit Monitoring scenarios.
» Zone Transition Event Occurs in Equipment

* Host Defines Limit Attribute

* Host Queries Equipment for Current Limits

® Zone Transition Event Occurs in Equipment
When a status variable that is specified for limit monitoring moves between monitoring zones, a
Limit Zone Transition collection event is sent to the host.

® Host Defines Limit Attribute
The following procedure is used for the Host Defines Limit Attribute scenario.

1 The host sends Define Variable Limit Attributes (S2,F45).
2 The host connection function determines if the received primary message is normal.
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The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function processing Notite
Result Factor Processing Value of cation
VLAACK
Normal Sends Date and Time Set Ac- 0 None
Error There is an error in a limit at- | knowledge (S2,F32) to the host.
tribute.”"
More than five status varia- 2
bles are specified for limit
monitoring at the same time.
Common criteria™? Common processing -

*1.  Alimit attribute error is reflected in the values of LVACK and LIMITACK. Refer to the following tables
for details on determining limit attribute errors.

*2.  Refer to When Host Sends the Primary Message on page 5-6 for the common criteria and applica-
ble processing.

A limit attribute error is reflected in the values of LVACK and LIMITACK. The meanings of the
values of LVACK and LIMITACK are given in the following tables..

Value of LVACK Meaning

1 VID is not registered.

2 VID is not a target for limit monitoring.

3 The same VID was used twice.

4 The value of LIMITID, UPPERDB, or LOWERDB is not correct.

63 The same VID is used more than seven times in the limit settings.
Value of LIMITACK Meaning

2 The value of UPPERDB is greater than the value of LIMITMAX.
3 The value of LOWERDB is smaller than the value of LIMITMIN.
4 The value of UPPERDB is smaller than the value of LOWERDB.
7 The same LIMITID is used twice.

3 The host connection function returns Variable Limit Attribute Acknowledge (S2,F46).

® Host Queries Equipment for Current Limits
The following procedure is used for the Host Queries Equipment for Current Limits scenario.

1 The host sends Variable Limit Attribute Request (S2,F47).

2 The host connection function returns Variable Limit Attributes Send (S2,F48).

I Limit State Model

The variables for which limits are monitored operate according to the following limit state model.
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DISABLED

(1) (2)
Y

© ENABLED
3)

BELOW »  ABOVE
LIMIT | LIMIT
(4)

(®) (6)

NO ZONE

The triggers, resulting equipment operation, and comments for the above transitions are described in
the following table. The numbers in the table correspond to the numbers in the figure.

Current
No. Trigger New state | Operation Comment
state
) DISABLED | Limit attribute defined with Define | ENABLED | None The substate of

Variable Limit Attributes (S2,F45) ENABLED is determined
by the value of the moni-
tored variable.

(2) ENABLED | Limit attribute undefined with De- | DISABLED | None -

fine Variable Limit Attributes

(S2,F45)
(3) BELOW Variable increased to be = UP- ABOVE None A Limit Zone Transition
LIMIT PERDB (upper boundary of the LIMIT collection event is issued.
deadband)
(4) ABOVE Variable decreased to be < LOW- | BELOW None A Limit Zone Transition
LIMIT ERDB (lower boundary of the LIMIT collection event is issued.
deadband)

(5) NO ZONE | Variable decreased to be < LOW- | BELOW None -
ERDB (lower boundary of the LIMIT

deadband)

(6) NO ZONE | Variable increased to be = UP- ABOVE None -
PERDB (upper boundary of the LIMIT
deadband)
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5-5-20 Spooling

Spooling is based on the Spooling additional GEM capability.

The design items required to achieve this function are given in the following table along with referen-

ces.
Item Requirement Reference
Setting with the SECS/GEM Configurator Required. 8-11-9 Spooling on page 8-81
Creating the user program on the Sysmac Studio | Not required. | ---

I Spooling
While communications are cut off between the host and equipment, the SECS messages to send from

the equipment to the host can be queued based on the Spooling additional GEM capability. Then,
when communications recover, the queued SECS messages can be sent from the equipment to the

host.
The host connection function manages state transitions for spooling. You do not need to manage state

saniigqede W3O -6

transitions for spooling.
You can spool the SECS messages only for the primary messages in the user-specified streams.

The main specifications of the spooling are given in the following table.

Item Specification

Maximum number of messages that can be spooled | 1000

Buijoods 0z-6-G

The spooled SECS messages are saved in the SD Memory Card. The saved SECS messages are
discarded in the following cases.

* Request Spooled Data (S6,F23) is received from the host with RSDC set to 1.

* The spooling settings are changed from the SECS/GEM Configurator.

» Restoring backup data is performed for the Controller

* An SD Memory Card was inserted when the GEM Service status is Run.

» The SD Memory Card is initialized with a Sysmac Studio operation.

* An error occurs in the spooled data stored on the SD Memory Card.
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@ Precautions for Correct Use

* When the equipment sends queued primary messages to the host with spooling, the transac-
tion processing is not performed for the secondary message from the host.

« If spooling is enabled for the following SECS messages, transaction processing will end in a
send error when the message is spooled. When a send error occurs, the value of the
RsltCode member of the system-defined variable for the processing result will be 16#0100.
a) Process Program Load Inquire (S7,F1)

b) Process Program Send (S7,F3)

c) Process Program Request (S7,F5)

d) Formatted Process Program Send (S7,F23)

e) Formatted Process Program Request (S7,F25)
f) Process Program Verification Send (S7,F27)
g) Terminal Request (S10,F1)

« If you set spooling for user-defined messages, the user program is not notified when the sec-
ondary message is received from the host.

* Immediately after communications are interrupted, e.g., by a disconnected cable, the SECS
message sent from the equipment to the host may not be spooled.

I Spooling Scenarios

There are the following two Spooling scenarios.
» Define Set of Messages to Spool
* Request or Delete Spooled Data

@ Define Set of Messages to Spool
The following procedure is used for the Define Set of Messages to Spool scenario.

1 The host sends Reset Spooling Streams and Functions (S2,F43).

2 The host connection function determines if the received primary message is normal.
The normal/error results and factors, and the host connection function processing for each, are
given in the following table. The table also tells if the user program is notified.

Host connection function processing Notifi-
Result Factor Processing Value of cation
RSPACK
Normal - Sends Reset Spooling Acknowl- | 0 None
Error The spooling state is SPOOL | €dge (S2,F44) to the host.
ACTIVE.
The spool data is not saved. 2
Common criteria”’ Common processing -

*1. Refer to When Host Sends the Primary Message on page 5-6 for the common criteria and applica-
ble processing.

3 The host connection function returns Reset Spooling Acknowledge (S2,F44).

® Request or Delete Spooled Data
The following procedure is used for the Request or Delete Spooled Data scenario.

1 The host sends Request Spooled Data (S6,F23).
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2 The host connection function determines if the received primary message is normal.
The normal/error results and factors, and the host connection function processing for each, are

given in the following table. The table also tells if the user program is notified.

Host connection function processing

Result Factor Processing Value of ::tti::
RSDA
Normal - Sends Request Spooled Data 0 None
Error The host sent Request Acknowledgement Send 1

Spooled Data (S6,F23) dur- | (S6,F24) to the host.
ing spooled data transfer.
There is no spooled data.
The value of RSDC is not
correct.

Common criteria ! Common processing -

*1. Refer to When Host Sends the Primary Message on page 5-6 for the common criteria and applica-

ble processing.

saniigqede W3O -6

3 The host connection function performs the following processing according to the value of
RSDC if the received primary message is normal.

Value of RSDC | Host connection function processing
0 Sends a spool message to the host.
1 Discards the spooled data.

4 The host connection function returns Request Spooled Data Acknowledgement Send (S6,F24).

Buijoods 0z-6-G

I Spooling State Model

State transitions for spooling are performed according to the following spooling state model.
If the GEM Service status is not EQRun, the spooling state is always FUNCTION OFF.
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FUNCTION

OFF

SPOOL
INACTIVE

FUNCTION ON

SPOOL UNLOAD

SPOOL
ACTIVE
/ SPOOL OUTPUT
PURGE TRANSMIT
SPOOL SPOOL
AN

(4) ®)

NO SPOOL
OUTPUT

SPOOL LOAD

SPOOL NOT
FULL

)
Y
SPOOL FULL

)

The triggers, resulting equipment operation, and comments for the above transitions are described in
the following table. The numbers in the table correspond to the numbers in the figure.

Current

No. state Trigger New state Operation Comment
(1) SPOOL IN- | The communications SPOOL AC- | SpoolCountActual and A Spooling
ACTIVE state changes from TIVE SpoolCountTotal are initial- | Activated collection
COMMUNICATING to ized to zero. Any open event is issued.
NOT transactions with the host
COMMUNICTIONS or are aborted.
from WAIT CRA to SpoolStartTime is set to
WAIT DELAY and the current time.
EnableSpool is TRUE.
(2) SPOOL Message generated SPOOL SpoolFullTime is set to the | ---
NOT FULL | does not fit into spool FULL current time.
area.
(3) SPOOL * Spool area became | SPOOL IN- | Spooling processing is dis- | A Spooling
OUTPUT empty. ACTIVE abled. Deactivated collec-
* The SD Memory tion event is issued.
Card was removed.
(4) NO SPOOL | Request Spooled Data | PURGE None Purging is started.
OUTPUT (S6,F23) was received | SPOOL

with RSDC set to 1.

5-94
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No. Current Trigger New state Operation Comment
state
(5) NO SPOOL | Request Spooled Data | TRANSMIT | None Sending SECS
OUTPUT (S6,F23) was received | SPOOL messages from the
with RSDC set to 0. spool is started.
(6) TRANSMIT | Communications failed | NO SPOOL | Spool transmission proc- If communications
SPOOL or MaxSpoolTransmit OUTPUT essing is suspended. fail, a Spool
was reached. Transmit Failure
collection event is
issued.
(7) FUNCTION | The GEM Service sta- | FUNCTION | None The spooling con-
ON tus changed to a status | OFF text is saved in
other than EQRun. non-volatile memo-
ry. .
(8) FUNCTION | The GEM Service sta- | FUNCTION | The spooling context is re- | If spooling was ac- ;
OFF tus changed to EQRun. | ON stored from non-volatile tive before the pow- E
memory. er supply was o
turned OFF, the ac- E»_
tive state is contin- S
ued. Transition 6 3
occurs if the state
TRANSMIT SPOOL
was active when
power went down.

I Spooling Settings

Some spooling settings are made from the SECS/GEM Configurator and others are made from the

user program.

Buijoods 0z-6-G

@ Settings Made from the SECS/GEM Configurator
The number of spooled messages and the messages to spool are set with the SECS/GEM Config-
urator. Refer to 8-17-9 Spooling on page 8-81 for details.

@ Settings Made with the User Program
The Change Equipment Constant (GEM_ChangeECV) instruction is used to set the values of
equipment constants related to spooling.

I System-defined Variables Related to Spooling

The following system-defined variables are related to spooling. Refer to A-1 System-defined Variables
on page A-2 for details on system-defined variables.

System-defined variable Name
_GEM_SpoolParam Spooling Parameters
_GEM_SpoolCondition Spool Information
_GEM_SpoolingState Spooling State
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5-6 Message Settings

You can make message settings for the following two types of SECS messages.

* GEM Standard Messages: These are the SECS messages that are supported as standard features
by the GEM Services.

» User-defined Messages: These are SECS messages that are defined by the user.

5-6-1 GEM Standard Messages

The following settings are made from the SECS/GEM Configurator for the SECS messages that are
supported as standard features by the GEM Services.

Item Set val- Meaning
ue
Setting to enable/disable pri- Ena- Primary messages from the host to the equipment are enabled.
mary messages from the host to | bled
the equipment Disa- Primary messages from the host to the equipment are disabled.
bled
W-bit setting for primary mes- ON Indicates a primary message that requires a response from the
sages sent from the equipment host to the equipment.
to the host OFF Indicates a primary message that does not require a response

from the host to the equipment.

Refer to 8-12-1 GEM Standard Messages on page 8-84 for the procedures to make the settings for
GEM standard messages on the SECS/GEM Configurator.

I Processing Differences Based on the Settings

The processing performed by the equipment when it receives a SECS message from the host de-
pends on the primary message enable/disable setting and the W-bit setting for GEM standard mes-
sages.

The processing performed by the equipment also depends on whether the SECS message is process-
ed just by the GEM Services or it is processed jointly by the GEM Services and user program.

® Host Sends Primary Message to Equipment

When the host sends a primary message to the equipment, the following reception processing is
performed by the equipment according to the setting.

Enable/disable . . . .
] Host connection function processing User program processing
Enabled Depends on the SECS message."!
Disabled Sends Unrecognized Function Type (S9,F5) to | Processing is performed only by the
the host. host connection function.

*1. Refer to 2-3-1 SECS Messages When Host Sends the Primary Message on page 2-7 for details.

M Precautions for Correct Use

If the W bit in a primary message from the host is OFF, the equipment sends Unrecognized
Function Type (S9,F5) regardless of the primary message enable/disable setting.
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® Equipment Sends Primary Message to Host
When the equipment sends a primary message to the host and the host sends a secondary mes-
sage to the equipment, the following reception processing is performed by the equipment according

to the setting.

5 Host Connection Function

W-bit setting Host connection function processing User program processing
ON Depends on the SECS message.”’
OFF Sends Unrecognized Function Type (S9,F5) to | Processing is performed only by the

the host.

host connection function.

*1. Refer to 2-3-2 SECS Messages When Equipment Sends the Primary Message on page 2-11 for details.
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5-6-2 User-defined Messages

5-98

In addition to the SECS messages defined in the SECS/GEM standard, the user can define any SECS

messages that are compliant with SECS. These are called user-defined messages.

The specifications for user-defined messages are given in the following table.

Item

Specification

Maximum number of registered user-defined messages

128

Maximum number of registered SECS messages with the same function number and stream 20
number

Maximum size of SECS message [Kbytes] 256
Maximum number of items registered in one SECS message 160

User-defined messages are defined in pairs. Each pair consists of a primary message and a secon-
dary message. The stream and function numbers for a primary message and secondary message pair
are in the form SxFy and SxFy+1. Here, y is an odd number. However, if the W bit for a primary mes-

sage is set to OFF, a secondary message is not required for it.

Refer to 8-12-2 User-defined Messages on page 8-85 for the procedures to make the settings for

user-defined messages on the SECS/GEM Configurator.

M Precautions for Correct Use

* You cannot define a SECS message that has the same stream and function numbers as a

SECS standard message.

* Itis not necessary to register the Sx,FO message. If the control state is EQUIPMENT OFF-

LINE, the GEM services will return the Sx,FO message.

* If you define more than one SECS message with the same message structure, the SECS

message with the smaller message number takes priority.

I Message Structure and Link Variables

The item and list formats that you can use in user-defined messages are given in the following table.

Item Format
Items | B, BOOLEAN, A, 11,12, 14, F4, F8, U1, U2, and U4
Lists | Lists of fixed length data and lists of length-variable data

You use the SECS/GEM Configurator to assign a link variable to each message item. The data type of

a link variable depends on the item format and message list structure.

I List Specifications for User-defined Messages

There are two types of lists: lists of fixed length data and lists of length-variable data. Also, you can
nest lists. You can nest lists within lists. You can create a total of up to six nesting levels for lists of
fixed length data and lists of length-variable data. You cannot nest a list of length-variable data inside

a list of length-variable data.
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@ List of Fixed Length Data
For the list of fixed length data, you set the items for each list. You can set a different format for
each item in a list. The specifications for a list of fixed length data are given in the following table.

Item Specification
Number of lists | 0 to 128

In a list of fixed length data, a link variable is assigned to store the value separately for each item in

the list.
The following example shows a message structure on the SECS/GEM Configurator for a list of

fixed length data with three nesting levels and link variables assigned for each item.

Number of lists  Item name Link variable assigned to item

Message structure
L4
1.B ltem1
2.U1 ltem2
3.U2 Iltem3
41,2
1.B ltem4
2L2
1.11 ltem5
2.12 Iltem6

sBunjag abessap 9-6

@ List of Length-variable Data
For the list of length-variable data, you set items to be changeable. All items in the list have the
same format. The specifications for a list of length-variable data are given in the following table.

Item Specification
Number of lists | 1 to 128

sebessa|\ paulsp-iasn z-9-§

For a list of length-variable data, a link variable to store the number of items and a shared array link
variable to store the item values are assigned. The number of array elements must be equal to the
maximum number of items.

The following example shows a message structure on the SECS/GEM Configurator for an item in
the list of length-variable data and link variables assignments. The variable SxFy 00002 _List1
stores the number of items in the list of length-variable data, and the variable SxFy 00002 Item1
stores the values of the items. The data type of SxFy_00002_Iltem1 is ARRAY][0..4] OF INT.

The data type is ARRAY/[0..4] OF INT.

Message structure

L,n (Max. value of n: 5)
1.12 Item1
2.12 ltem2

n.l12 ltemn
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I User-defined Message Processing

Processing of user-defined messages is different depending on whether the host sends the primary
message to the equipment or the equipment sends the primary message to the host.

® Host Sends Primary Message to Equipment
The following procedure is used when the host sends the primary message to the equipment.

1 The host sends the primary message to the equipment.

2 The host connection function determines if the received primary message is normal.
The normal/error results and factors, and the host connection function processing for each, are

given in the following table. The table also tells if the user program is notified.

Result Factor Host connection function processing NOt_If'-
cation
Normal --- Changes the value of _GEM_BusyHostUserMsg (Host-in- | Yes
itiated User-defined Message Transaction Processing
Flag) to TRUE.
Error Common criteria”? | Common processing None

*1. Refer to When Host Sends the Primary Message on page 5-6 for the common criteria and applica-
ble processing.

3 The user executes the Respond to Host-initiated User-defined Message (GEM_RespHostU-

serMsg) instruction in the user program.
The message number that is specified in the GEM_RespHostUseMsg instruction depends on

the W-bit setting in the primary message as described in the following table.

Primary message W-bit setting Message number

ON Message number defined for SxFy+1 in response to a primary mes-
sage with stream and function numbers of SxFy.

OFF 0

4 The equipment returns the secondary message to the host.

® Equipment Sends Primary Message to Host
The following procedure is used when the equipment sends the primary message to the host.
Refer to A-1 System-defined Variables on page A-2 for details on the system-defined variables
that are given. Refer to GEM_SendEquipUserMsg on page 9-177 for details on the GEM_SendE-

quipUserMsg instruction.

1 The user executes the Send Equipment-initiated User-defined Message (GEM_SendEquipU-
serMsg) instruction in the user program.

2 The equipment sends the primary message to the host.

3 The host sends the secondary message to the equipment.
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5 Host Connection Function

The host connection function determines if the received secondary message is normal. If there
is an error, it changes the value of _  GEM_BusyEquipUserMsg (Equipment-initiated User-de-
fined Message Transaction Processing Flag) to FALSE. It also stores the transaction process-
ing result in _ GEM_EquipUserMsgRsit as the equipment-initiated user-defined message result.
The secondary message error criteria and the host connection function processing for each are
given in the following table. The table also tells if the user program is notified of reception of the

secondary message.

Error criteria

Host connection function processing

Noti-
fica-
tion

A secondary message with normal stream and
function numbers was received, but the message
structure of the received message is different from
the structure set on the SECS/GEM Configurator.

An error is given for the transaction proc-
essing result.

Yes™

A secondary message with stream and function
numbers that are not correct was received, and
the message structure of the received message is
different from the structure set on the SECS/GEM
Configurator.

* The secondary message is discarded.
¢ lllegal Data (S9,F7) is sent to the host.

None

The W-bit setting in the primary message is ON
but a secondary message was not sent.

The following processing is performed af-

ter a T3 timeout.

* An error is given for the transaction
processing result.

* Transaction Timer Timeout (S9,F9) is
sent to the host.

Yes™

*1. You can check to see if a secondary message was received with the value of

_GEM_BusyEquipUserMsg.

If the W-bit setting in the primary message is OFF, the value of  GEM_BusyEquipUserMsg
changes to FALSE before the secondary message is received from the host.
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GEM Service Logs
]

The GEM Service logs record the operations that were performed by the GEM Serv-
ices. You use the Log Viewer in the GEM Setting Tools to view the contents of the
logs. This section provides details on the GEM Service logs and the operating proce-
dures for the Log Viewer.

6-1 GEM Service LOGS......ccccirmmmrrrririiiisssssssssmnnesseeesrsssssssssssssmsssssessssssssssssssnnnnnsnes 6-2
6-1-1 Types Of GEM ServiCe LOGS .....ccciiuiiiiiiiiiiiiee ittt 6-2
6-1-2 Saving Destinations for GEM Service LOgS ........ccccovvviiiniiiiiiieeiieceiee e 6-2
6-1-3 Restrictions on GEM Service LOgS........cuviiiiiiiiiiiiiiiiieeeie e 6-2

6-2 Application Procedures for the GEM Service LOgGS ........ccovcmrriiiinmrnniniinnnen 6-4
6-2-1 Setting the Numbers of Records Saved in the GEM Service Logs ................. 6-4
6-2-2 Displaying the Contents of the GEM Service LOgS ........cccvvveeeiviiiiiieeeiiiiieene. 6-4

6-3 Log Viewer Operations ......cccccccceviiiiccscssnmeeesrenennssssssssssssssssssssssssssssssssssmnsnnsnes 6-6
6-3-1 Installation of GEM Setting TOOIS .......ccceiiiiiiiiiiiicie e 6-6
6-3-2 Starting and Stopping the Log VIEWET .........cccoviiiiiiiiiiiiic e 6-6
6-3-3 Configuration of the Main Window ............ccciiiiiiiieee e 6-6
6-3-4 Procedure to Display @ GEM Service LOg.........cccveiuiieiiereiiieeenieeeeee e 6-8
6-3-5 Displaying the SECS MeSSage LOg ......cccuvviiieeiiiiiiiee e 6-11
6-3-6 Displaying the HSMS Communications LOg..........ccooveeiiiieinieeeiiieeeiee e 6-14
6-3-7 Displaying the EXecution LOg ........cccuuiiiiiiiiiiiiiee e 6-15
6-3-8 FIIEIS et 6-16
6-3-9 Saving the Current Settings .......coooi i 6-17
6-3-10 Outputting LOgs t0 FIlES ....ooieiieiiiii e 6-17
6-3-11 WINAOWS ... 6-20
6-3-12 [ L= o TSRS 6-20
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6 GEM Service Logs

6-1 GEM Service Logs

The GEM Service logs record the operations that were performed by the GEM Services.
This section describes the types of GEM Service logs, where they are saved, and the restrictions that
apply to them.

6-1-1  Types of GEM Service Logs

There are the following three types of GEM Service logs. The log contents, application methods, and
numbers of saved records for the GEM Service logs are given in the following table. You can set the
numbers of records that are saved with Configuration - GEM Service Log on the List Menu of the

SECS/GEM Configurator.

= G Number of
es o
yp i Recorded contents Application methods saved re-
Service Logs .
cords™
SECS message SECS messages sent be- * Debugging communications between 0-1,000,000
log tween the host and equip- the host and equipment
ment * Evidence that the equipment to which

the SECS/GEM CPU Unit is mounted
complies with GEM capability definitions

HSMS communi- Operating status for HSMS Troubleshooting errors that occur in the 0-100,000

cations log communications physical layer

Execution log GEM instruction execution Evidence that the GEM Services are oper- | 0-100,000
and transaction processing ating
values

*1. You can make the settings in increments of 100 records. Records are not recorded in the logs if you set 0.

6-1-2  Saving Destinations for GEM Service Logs

The GEM Service logs are saved on the SD Memory Card.
The logs are saved in the following directories.

GEM Service log Directory name

SECS message log /packages/GEM/log/secs

HSMS communications log | /packages/GEM/log/hsms

Execution log /packages/GEM/log/execution

6-1-3  Restrictions on GEM Service Logs

The following restrictions apply to the GEM Service logs.

Conditions Under Which Records Cannot Be Logged in GEM Serv-
ice Logs

Records cannot be logged in the GEM Service logs in the following cases.
* There is no SD Memory Card inserted in the CPU Unit.
* The SD Memory Card does not have enough available space.
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+ The SECS/GEM Configurator was used to disable saving to the GEM Service logs.
» The SD Memory Card is write protected.
» Writing to the SD Memory Card is not possible, e.g., the SD Memory Card is faulty.

I Conditions Under Which GEM Service Log Files Are Deleted

The GEM Service log files are deleted in the following cases.

* Any of the settings of the numbers of records saved in the GEM Service logs was changed from the
SECS/GEM Configurator.

* The SD Memory Card was initialized from the Sysmac Studio.

» The log file contents that was set with the SECS/GEM Configurator does not agree with the actual
contents of the SD Memory Card.

sBo 921A188 NID 1-9
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6-2 Application Procedures for the GEM
Service Logs

The following two processes are used for the GEM Service logs.
* The numbers of records to save in the GEM Service logs are set before the Controller is operated.
» The contents of the GEM Service logs is checked after the Controller is operated.

6-2-1  Setting the Numbers of Records Saved in the GEM Service Logs

You set the numbers of records to save in the GEM Service logs with Configuration - GEM Service
Log on the List Menu of the SECS/GEM Configurator.
Refer to 8-7-1 GEM Service Log on page 8-39 for a detailed setting procedure.

6-2-2 Displaying the Contents of the GEM Service Logs

You can check the contents of the GEM Service logs with any of the following methods: Log Viewer
GUI displays, Log Viewer file output, and Get SECS Communications Log (GEM_GetCommLog) in-
struction execution.

I Log Viewer GUI Displays

You can view the contents of the GEM Service logs on the Log Viewer GUI. Refer to 6-3-4 Procedure
to Display a GEM Service Log on page 6-8 for a detailed GUI procedure.

I Log Viewer File Output

You can output the contents of the GEM Service logs to files from the Log Viewer. Refer to
6-3-10 Outputting Logs to Files on page 6-17 for a detailed file output procedure.

Get SECS Communications Log (GEM_GetCommLog) Instruction
Execution

Of the GEM Service logs, you can get the contents of the SECS message log with the Get SECS
Communications Log (GEM_GetCommLog) instruction. You can get up to 100 records with each exe-
cution of this instruction.

Use the following procedure.

1 Execute the GEM_GetCommLog instruction.
The most recent records from the SECS message log are stored in the _ GEM_CommLog[100]
(SECS Communications Log) system-defined variable. The most recent SECS message log
record is stored in _ GEM_CommLog[0]. Other records are stored in chronological order in
_GEM_CommLog[1] and on. The number of SECS message log records that were read is stor-
ed in _GEM_CommLogCnt.
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2 Display the contents of _ GEM_CommLog, e.g., on an HMI.

@ Additional Information

To display the SECS message log on an NS/NA-series PT, you must assign the
_GEM_CommLog (SECS Communications Log) system-defined variable to a functional object
on the CX-Designer. To do that, you must register _GEM_CommLog in the variable table on
the CX-Designer.

You can create a variable table for _ GEM_CommLog with Microsoft Excel and copy it to the
CX-Designer.

Use the following format to create the variable table in a Microsoft Excel spreadsheet. You must
use the same number and arrangement of columns and the same variable names and types as
in the following format. Do not omit any columns even if they are empty, like the Address type/

address and I/0 comment columns that are shown below.

Copy the shaded portion shown below and paste it into the variable table on the CX-Designer.

sBo @21A188 INTO oY) 4o} sainpasold uonealddy z-9

Host Variable Type Address I/0 Tag
type/ com-
address ment
HOST3 | _GEM_CommLogCnt UINT TRUE
HOST3 | _GEM_CommLog[0].LogNo UDINT TRUE
HOST3 | _GEM_CommLog[0].LogDate DATE_AND_TIME TRUE
HOST3 | _GEM_CommLog[0].SndRcv USINT TRUE
HOST3 | _GEM_CommLog[0].StreamCode USINT TRUE
HOST3 | GEM_CommLog[0].FunctionCode USINT TRUE
HOST3 | _GEM_CommLog[0].MsgPtn USINT TRUE
HOST3 | GEM_CommLog[0].OutType USINT TRUE
HOST3 | _GEM_CommLog[0].Rslt USINT TRUE

Refer to the NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) for information on
how to register variables in the variable table on the CX-Designer.

s607 so1n18S NTD 81 Jo syusjuo sy) buikeldsig z-z-9
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6-3 Log Viewer Operations

This section describes the operating methods of the Log Viewer up to displaying the GEM Service
logs.

Install the GEM Setting Tools on the computer on which to use the Log Viewer. After you install the
GEM Setting Tools, you can use the following two tools: Log Viewer and SECS/GEM Configurator.
Refer to 8-1 Installing and Uninstalling the GEM Setting Tools on page 8-3 for details on installing
the GEM Setting Tools.

To start the Log Viewer, use the Windows Start Menu or double-click the Log Viewer shortcut icon on
your desktop.
When the Log Viewer starts, the Main Window is displayed.

SECS=000000 12014/07/01 16:53 4

To exit the Log Viewer, select Exit from the File Menu. Or, click the Close Button in the upper right
corner of the Main Window.

The Main Window consists of the following elements.
* Menus

» Display area

» Status bar
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Menus

— | T

Fie(F) Controller(C) Tool(T) Log(L) View(v) Window(w) Help(H

/ Display area

Status bar

|SECS=000000 [2014/07/01 16:53 )

® Menus
The menus are used to operate the Log Viewer. The menu configuration and functions are descri-
bed in the following table.

suoesadQ Jamaip 6o ¢-9

File Select Log Selects the GEM Service log file to display.
Output Log Outputs the GEM Service logs to files. ®
Exit Exits the Log Viewer. g
Controller Connection Settings Used to make settings for connection to the Con- §
troller. g
Upload Uploads the GEM Service logs from the Control- %"-
ler. ‘3..
Tool Folder Setting Used to set the folders in which to save the GEM 3
Service logs. 5
Log SECS Message log Displays the SECS message log. %
HSMS communication log Displays the HSMS communications log. g
Execution log Displays the execution log. <
View Enable Filter Enables/disables the filters.
Filter Settings Sets the period for displaying log records.
SECS Log Summary Displays up to five lines of the contents of each
SECS message body.
Save Current Setting Saves the current settings of the Log Viewer.
Window Cascade Cascades the windows for more than one GEM
Service log.
Tile Tiles the GEM Service log windows horizontally.
Arrange Icons Arranges the minimized windows.
Help About the Software Displays version information for the Log Viewer.

@ Display Area
The GEM Service log is displayed in this area.
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6-3-4

6-8

® Status Bar

The current time and date are displayed.

Procedure to Display a GEM Service Log

Use the following procedure to display a GEM Service log.

1 Set the saving destination for the GEM Service logs.

2 Make the settings for connection to the Controller.

3 Upload the GEM Service logs from the Controller.

4 Display the GEM Service log.

Operations on the Log Viewer are described according to the above procedure.

I Setting the Saving Destination for GEM Service Logs

Set the folder in which to save the uploaded GEM Service logs. Use the following procedure.

1 Select Folder Setting from the Tool Menu.
The Folder Setting Dialog Box is displayed.

Folder Setting

Saving destination for log |E:\Users\F‘uinc\D ocumentzS0mronGEMConfiguratoriLog

o]

Cancel |

=
Bl

2 Select the folder in which to save the files and click the OK Button.

The error messages that are sometimes displayed for this menu command are described in the follow-

ing table.

Error message

Cause

Correction

The folder specified as the saving
destination for log does not exist.

The specified log does not exist on
the computer that is running the
Log Viewer.

Set a folder that exists on the com-
puter or create the specified folder.

The path name includes invalid
character(s). The following charac-
ters cannot be used:

x>

As given in the error message.

Set a folder name that does not
contain the invalid characters.

A path name cannot exceed 128
characters.

As given in the error message.

Specify a folder name including the
path with no more than 128 charac-
ters.
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I Controller Connection Settings

Make the settings to connect the Log Viewer to the Controller. Use the following procedure.

1 Select Connection Settings from the Controller Menu.
The Connection Settings Dialog Box is displayed.

Connection settings - (eS|

Connection type ' Ethermet © USE
P address I 192 0168 250 . 1
Configuration port Mo. IS?DD

FTF setting:

Part Mo |21

Login name I

Pazswaord |

1] 9 | Cancel |

2 Enter the items and then click the OK Button.
Make the same settings here as those made in the connection settings for the SECS/GEM
Configurator. The meaning of each item is given in the following table.

suonesadQ Jamaip 6o ¢-9

Item Meaning
Connection type The method used to connect to the Controller.
IP address The IP address of the Controller.
Configuration port No. The port number to use to connect to the Controller.
FTP settings The FTP settings for the Controller.
Port No. The port number to use for FTP communications with the Controller.
Login name The login name to use for FTP communications.
Password The password to use for FTP communications.

I Uploading GEM Service Logs

You must upload the GEM Service logs from the Controller. Use the following procedure.

B0 @01M8S NTO e Ae|dsig 0) 8inpadold H-€-9

1 Select Upload from the Controller Menu.
The Upload Dialog Box is displayed.
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6-10

Upload

Mame of zaved log I

Upload |

Log name

| Period

Cloze

2 Enter the save log name and click the Upload Button.
Uploading the GEM Service logs starts.

3 When the upload is completed, the save log name is displayed in the Upload Dialog Box.

ing table.

The error messages that are sometimes displayed for this menu command are described in the follow-

Error message

Cause

Correction

The entered name is
already used.

As given in the error
message.

Change the save log name.

Cannot connect to the
controller.

There is a problem in
connecting to the Con-
troller.

Check the following.

* Are the connection settings correct?

* Has an error occurred in the Controller?

* |s the Ethernet cable or USB cable disconnected?

Cannot access the SD
Memory Card.

As given in the error
message.

Make sure that an SD Memory Card is inserted and that an
error has not occurred for it.

Failed to transfer.

The GEM Service logs
were not uploaded
normally.

Check the following.

* Are the connection settings correct?

* Has an error occurred in the Controller or SD Memory
Card?

* |s the Ethernet cable or USB cable disconnected?

Log does not exist.

As given in the error
message.

Nothing has happened that resulted in logging a record on the
Controller.

I Displaying GEM Service Logs

You can display a GEM Service log in the display area. Use the following procedure.

1 Select Select Log from the File Menu.
The Select Log Dialog Box is displayed.
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Select Log | J

Selected log name |

Log hame Period

Select ‘ Cancel |

2 Select the GEM Service log to display and click the Select Button. §

o]

«

3 Execute one of the following menu commands depending on the GEM Service log to display. g

(]

GEM Service log Menu command .:C,J

SECS message log Log - SECS Message log 3

HSMS communications log | Log - HSMS Communication log g
Execution log Log - Execution log

6-3-5 Displaying the SECS Message Log

There are the following three ways to display the SECS message log.

»

&

&

9

SECS 5
i message log Description 5
display method =
List view The information from the SECS message log is displayed with each record on a sepa- ‘;
rate line. :o;a_l

Summary view In addition to the list display of the SECS message log, up to five lines of the contents of 2
each SECS message body are displayed. =

Detail view In addition to the list display of the SECS message log, detailed SECS message infor- g
mation is displayed. 2

o

«

The operating methods for each view and the displayed contents are described next.

I List View of SECS Message Log

The information from the SECS message log is displayed with each record on a separate line.
To display the list view of the SECS message log, select SECS Message log from the Log Menu.
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22 SECS Message Logs =8 E=E ==
| Lag Mo | D ate/Time | Send/Receive | Stream/Function | Errar | Remark |
1 2013112413 224714 Receive S1F14
2 2031213224714 Send 9F7
3 20131213 224744 Send 51F13
4 2312413 224744 Receive 51F14
5 2013112132247:44  Send S9FF
6 201312A3224815  Send 51F13
7 20131213224915  Receive E1F14
8 20131213224815  Send 59FF
a9 20131213 2240:45  Send S1F13
10 201312132245:45  Receive S1F14
11 20131213 2249:45  Send SHFF
12 20131213224315  Send S1F13
13 20131213224915  Recewe 51F14
14 20131213224315  Send SOF7
15 20131213 2249:45  Send 51F12
16 2013412/1322434F  FReceive 5114
17 201312132243:45  Send SOF7
18 201312A3228015  Send 5112
19 2013112132260:16  Feceive S1F14
20 2013124322505 Send SOF7
The following items are displayed.
Item Meaning
Log No.! Number that gives the order of the record in the log.
Serial numbers from 1 to the maximum number of records are used.
If the maximum number of records is exceeded, the log returns to log number 1.
Date/Time | The date and time when the record was recorded.
Send/ Tells whether the message was sent or received.
Receive Send: The SECS message was sent.
Receive: The SECS message was received.
Stream/ The stream and function of the SECS message that was sent or received.
Function
Error The error if an error occurred when the SECS message was sent or received.
T3: T3 timeout
T5: T5 timeout
T6: T6 timeout
NotConnected: A SECS message for which sending failed because communications were not
connected.
Remark SPOOL is displayed if the SECS message was sent by the spool.

*1.  Even if the records that are displayed are changed by applying a filter, the log numbers are not reassigned
so the relationship between the records and log numbers does not change.

I Summary View of SECS Message Log

In addition to the list display of the SECS message log, up to five lines of the contents of each SECS
message body are displayed. To display the summary view, select SECS Log Summary from the
View Menu. A maximum of 10,000 records can be displayed in the summary view. If there are more
than 10,000 records in the log, use a filter to reduce the number of displayed records to 10,000 or

less.
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o

%2 SECS Message Logs [ O s
Log Mo | Date,/Time | Send/Receive | Streamn/Function E rrar Remark |
3 2013121400:03:47  Send S1F12
<L[2]

AR "NJ_GEM">
<A[6]"W0.0.1"
-
10 2013214 000443 Send S1F13
sL[2]
A[R]NJ_GEM ">
<A[B]"W0.01"
E
1 20131244 00:04:49 Receive S51F14
<L[2]
<B[1] 000
<L[0]>
5
12 20131244 00:04:52 Send 51F1
13 20131244 00:04:52 Reneive 51F2
<L0]=
14 201312414 00:04:52 Send SEFT1
<L[3]

suonesadQ Jamaip 6o ¢-9

I Detail View of SECS Message Log

In addition to the list display of the SECS message log, detailed SECS message information is dis-
played. Double-click any line in the list view of the SECS message log. Detailed information on that
SECS message will be displayed in a separate window. You can open more than one detail informa-

tion window at the same time.

Window title

/ Binary dump

area

oo ) e 0 > 41 AR Ao Ao T

== SRGE S s 5 it &5 T e

oo, | B A Liseme [s£
T 2013123224774 Reseive BET
2 01121324714 Send soF7
3 12NI24TAE Send S1F13
4 2013213224744 Recsive S1F14
5 2013213224744 Send s9F7
6 2013/1213224815  Send 51F13 Text d|sp|ay
7 0131213224875 Recsie S1F14 . .
8 0131213224815 Send soF7 information
3 011213224845 Send S1F13 /
10 2131213224845 Reesive STF14

Bo sbessay SO3S 8y) buikeldsig G-¢-9

LI2
<A[R] "NJ_GEM">
<AlE] "wo.0.17

2013/12/13 22:48:45
201341 k15
20131213 224315 Recsive S1F14

Sand

14 20131213224%15  Send S9F7
15 20131213224345  Send S1F13
16 20131213224545  Receive S1F14
17 2013121322.4945  Send S9F7
18 2013/12/13 225015 Sand 51F13
13 2013/12/13 22:50:15 Recaiva 51F14
20 20131213 225018 Send S9F7
El IMANZARFPRIAR Send S1F17

The following items are displayed.

Item Meaning
Window title The outline of the SECS message that is displayed in the list view.
Binary dump area A binary dump of the SECS message.
Byte offsets The byte position in the SECS message from the first byte in the line is displayed in
hexadecimal.
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Item Meaning

Binary data The binary data of the SECS message is displayed in 16 bytes per line. Each byte is
displayed as two hexadecimal digits.

ASCII display The binary data for the line is displayed in ASCII characters.
Periods are displayed when the actual characters cannot be displayed.

Text display information | The text contents of the SECS message body is displayed with the notation methods
for the SECS-Il message structure.

6-3-6  Displaying the HSMS Communications Log

The information from the HSMS communications log is displayed with each record on a separate line.
To display the list view of the HSMS communications log, select HSMS Communication log from the

Log Menu.

HSMS Comm. log [roe| = ]
Lag No.l [ atedTime | Send/Receive | Contents I Remark. |
720 20140500325 Feceive Linktest. Flsp i1 00 00 00 05 00 01 21 Je
721 20MNS0025F  Send Linklest. Fieg 1l 11 00 00 00 05 0001 21 91
T2 201405530 032536 Receive Linklest Rip it i1 D0 DD 0O 06 000 21 9
7243 20405730 032541 Send Linktest Feg HH00 0000050000 21 50
T4 20405530 032541 Recene Linklest. Rzp HHDODDD00S 000N 21 50
725 2014405730 03:25:46 Send Linklest Reg It 1100 0000 05 0000 21 a1
7246 2014/05/30 032546 Recerrs Linkilest Rip 000000060000 21 al
THT 201405430 03:2549 HotConnected
728 2014405730 03:2558 HotSelected
7243 2014405730 032558 Receive Select Rep R 0000000200 21 a2
TS0 2040M0IZES Send Select Fieg 111 00 00 00 01 000N 21 a2
7Sl 204NSA0032558  Send Sepuate Aeg it § 02 03 00 07 D001 21 a2
7252 2014/05/30 03:25:58 HotConnecled
751 2014/05/30 032608 NotSelected
TEE4 2014005730 03:26:08 Send Select Reg 100000007 000d 21 a3
7255 2014005730 032603 Receive Select Rep It 1100000002 000 21 43
TS 2014/05/30 092609 Sebected
TEST 204005730 032811 Send Linklest Reg 11 #1100 00 00 05 0001 21 a4
7258 2014/05/30 03:26:11 Receie Linkilest Rip It i1 100 00 00 06 00000 21 a4
759 20M40H0IZE  Send Linkizst. Fleg 111 00 00 00 05 00101 21 45
770 ZN4MSB0IIEIE  Receive Linklest Rsp H 1 00 00 00 05 D01 21 45
7261 201405530 03261 Send Linklest. Reg it i1 000000 05 0004 21 56
I 2NA40SS3 0326 Recens Linkitest. Fsp HHOODDO000S 0000 21 a6
7H3  MNSN0IEE  Send Linkiest. Fleg it 11100 00 00 05 0001 21 o7
7264 2014405730 03:26:26 Reveire Linkizst Rip It 1100 00 00 06 00007 21 a7
785 2405530 03260 Send Linkitest Feg RHDODDDO0S 00N 21 58
76 201405/00I2ET  Receine Linklest. Flsp 1111 00 00 00 05 0001 21 48

The following items are displayed.
Item Meaning

Log No." Number that gives the order of the record in the log.
Serial numbers from 1 to the maximum number of records are used.
If the maximum number of records is exceeded, the log returns to log number 1.

Date/Time The date and time when the record was recorded.

Send/ Gives the send/receive classification of the HSMS procedural message and the connection sta-
Receive tus.

Blank: HSMS status

Send: The message was sent.

Receive: The message was received.

Contents The HSMS status or the procedural message type.
See below for details.

Remark Displays a binary dump of the HSMS message.

*1. Even if the records that are displayed are changed by applying a filter, the log numbers are not reassigned
so the relationship between the records and log numbers does not change.

The meanings of the connection status given in the Contents column and the meanings of the proce-
dural messages are given in the following tables.
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HSMS status Meaning
NOT CONNECTED | Preparations for TCP/IP connections have been completed, but no connections have
been established. Or, all previously established TCP/IP connections have been ended.
NOT SELECTED No HSMS sessions have been established. Or, all previously established HSMS ses-
sions have been ended.
SELECTED At least one HSMS session has been established. This is the normal operating status for

HSMS. Data messages can be exchanged.

Procedural mes-

e Meaning
Select.req The request message for a selection procedure.
Select.rsp The response message for a selection procedure. The connection status changes to
SELECTED.
Linktest.req The request message for a link test procedure.

Linktest.rsp

The response message for a link test procedure.

Separate.req

The request message for a separation procedure. There is no response to a separation
procedure request. The connection status changes to NOT SELECTED.

Reject.req

The request message for a reject procedure. There is no response to a reject procedure
request.

Displaying the Execution Log

The information from the execution log is displayed with each record on a separate line.
To display the list view of the execution log, select Execution log from the Log Menu.

£ Execution Log E=B[ESE =<7
Log No.l DatedTime | Categony | Detail Information | Fesult | Additional Information |
W AVANESIENEE  Senace  GEM_Champelonietiists Ao 0
05 AAAS0Z2EN Seade GEM_CharegsConiaSishe Dsd)20) 1
WE WAEARNNE Seres  GEM_ChorgelontcState Oy 2
0T AR Senite  GEM_Reporilum % R 1o
B AADRNT  Servicm  GEM_Fepontlum 0 G
00 AN g GEM_Reponfvert o000 203
00 A E 2108 G GEM Reoott vert D000 1]
0N IAASA00ENT Funclion  _GEM_BusgHosiomd 0000
M2 ANATHOZNS  Funcion  _GEM_BusyHostCrd 000
M3 ANAEIEAIE  Seeice  GEM_ChangeContoState s 0
md AN Serace GEM_CharesloniraSiste D200 1
S ZANSAOEENH Serien  GEM_ChergeloniotSine Oy 2
WME  AAASA0IEAZ Senice  GEM_ChangeContoiSiste LOWa 0
W ANAASI0ZATE  Seeace  GEM_ChangelonkolSiats (17110 T
08 VESRNE  Seracs  GEM_ChargeConvclSiahe namg 2
ey AERRNE Sewe GEM_CharsgelonieatSinte D00 i
M NSNS Senice GEM_ChangelonwotSise 1P T
WN AWASAMIAM Sendice  GEM_ChangelonteSists ooy 2
N2z AMATSHNIRNE  Sevice  GEM_ChangelontolState g 0
023 VASHDIENE  Serice  GEM_ChargelonwclSiabe B0 )
The following items are displayed.
Item Meaning
Log No."! Number that gives the order of the record in the log.
Serial numbers from 1 to the maximum number of records
are used.
If the maximum number of records is exceeded, the log re-
turns to log number 1.
Date/Time The date and time when the record was recorded.

NJ-series SECS/GEM CPU Units User's Manual (W528) 6-15

suonesadQ Jamaip 6o ¢-9

6o uonnosx3 ay) Buikedsiq /-¢-9
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Item Meaning

Category The execution log category.
Function: Instruction execution
Variable: Transaction processing flag or interlock variable

Detail Information | When category is Function Executed instruction

When category is Variable The transaction processing flag or interlock variable for the
SECS message that was received.

Result When category is Function Result of instruction execution

0x0000: Successful

Not 0x0000: Failed (The values are the same as the error
IDs of the executed instruction.)

When category is Variable 0x0000: Transaction processing flag written successfully.
0x0001: Interlock

Additional Infor- When category is Function The values of the input variables to the instruction.

mation When category is Variable When Variable is a transaction processing flag, the value of
the transaction processing flag.
When Variable is an interlock variable, nothing is recorded.

*1.  Even if the records that are displayed are changed by applying a filter, the log numbers are not reassigned
so the relationship between the records and log numbers does not change.

6-3-8 Filters

Filters are used when you display the GEM Service logs to prevent unnecessary information from be-
ing displayed by restricting the period for which to display records.
There are two menu commands related to the filters: Filter Settings and Enable Filter.

I Filter Settings

You use the filter settings to set the period for displaying log records. You can set different display peri-
ods for the SECS message log, HSMS communications log, and execution log.
Use the following procedure.

1 Select Filter Settings from the View Menu.
The Filter Setting Dialog Box is displayed.

3ECS meszage log | HSMS comm. log I E xecution log |

Period
Year Month Day  Hour  Minute Second

stat [ 00 H[THOHITHIH 5 g peris
I WG| e | e | K | K| |

ak | Cancel I

2 Click the tab for the SECS message log, HSMS communications log, or execution log.

3 Set the start date and time and the end date and time of the display period. You can select the
Entire period Check Box to specify displaying records for the entire period.
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4 Ciick the OK Button.

| Enabling the Filters

To enable the filters, select Enable Filter from the View Menu.

6-3-9  Saving the Current Settings

You can select Save Current Setting from the View Menu to save the current values for the following
Log Viewer settings. If you save the current settings, they will be used the next time you start the Log
Viewer.

* The column that was used to sort the lines when each log was displayed

* The column widths when each of the logs was displayed

» The filter settings

» The summary view settings for the SECS message log

6-3-10 Outputting Logs to Files

You can output the contents of the GEM Service logs to files.
You can output the following four files.

» SECS message log (list)

» SECS message log (detail)

* HSMS communications log

+ Execution log

Use the following procedure.

1 Select Output Log from the File Menu.
The Output Log Dialog Box is displayed.

™ output Log [

2

Output folder

| -
v &l

o o v

=

[ Output window images

Year Month Day  Hour  Minute Second

Start I_Dj |—U:| |—D:| |—D:| |—D:| |—D:| v Entire Period
O | | |

Ok | Cancel

2 Enter the items and then click the OK Button.
The meaning of each item is given in the following table.

NJ-series SECS/GEM CPU Units User's Manual (W528) 6-17

suonesadQ Jamaip 6o ¢-9

sBumeg jualing ay) Buineg g-g-9
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Item Meaning

Output folder Specify the full path of the folder in which to save the output files.

Logs Select the logs to output to files.

You can select any of the following: SECS message log (list), SECS message log (de-
tail), HSMS communications log, and execution log.

If you select the All Check Box, all four of the above logs are output.

Period to out- Specify the period of the log records to output to the files.

put If you select the Output window images Check Box, the information that is displayed
in the windows will be output.”!

If you select the Entire period Check Box, all of the records for the entire period are
output.

*1.  If the filters are enabled, the records for the periods set for the filters are output.
The log line sort conditions in the output files are the same as the line sort conditions for the logs
displayed in the windows.
Even if a log is displayed, it will not be output unless you select it in the file output settings.
The filter conditions and line sort conditions for the SECS message log (detail) are the same as
those for the SECS message log (list).

I Output File for SECS Message Log (List)

The SECS message log (list) is output to a CSV file called CommLog.csv.

The format of the output file for the SECS message log (list) depends on whether the list view is dis-
played or the summary is displayed.

® Format of Output File for SECS Message Log (List)

The format of the output file for the SECS message log (list) is shown below. The output contents
are the same as the contents that are displayed in the window.

1,2014/05/22 12:57:42,Send,S1F13,,,

2,2014/05/22 12:57:42,Receive,S1F14,,,

3,2014/05/22 12:59:15,Send,S1F13,NotConnected,,
,2014/05/22|13:00:15,S¢nd,S1A13,,,
,2014/05/22|13:00:15,Receive, §1F 14, ,,

| [ | |
Log No. Date/Time Send/ Stream/ Error Remark
Receive Function

® Format of Output File for Summary of SECS Message Log (List)

The format of the output file for the summary of the SECS message log (list) is shown below. The
output contents are the same as the contents that are displayed in the window.
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Message body

[1,2014/05/22 12:57:42,5end S1F13,,
<L[2].., :
; <A[4] "MDLN">,,, |

' <A[3] "REV">,,, ;

Ill!!

2,3014/05/22 12757:42 Receive, S1 F14,,
oo <L[2],,,

<B[1] 0x00>/,

<L[0]>,,,

14
1by

>

EER ) 1

/ [
Log No. Date/Time Send/  Stream/ Error Remark
Receive Function

I Output File for SECS Message Log (Detail)

The SECS message log (detail) is output to a text file called CommLogDetail.txt.
The format of the output file for the SECS message log (detail) is shown below. The output contents
are the same as the contents that are displayed in the window.

Window title —— ( 12014/05/22 12:57:42 Send _ S1F13 )

suonesadQ Jamaip 6o ¢-9

Binary dump —T{ 0010  4c 4e 4103 52 45 56 LNA.REV
area
<L[2]
. <A[4] "MDLN">
Text display —+ <A{3} "REV">
information

2 2014/05/22 12:57:42 Receive S1F14

0000 0000010e000000000001010221010001 ................c..t.
0010 00 .

<L[2]
<B[1] 0x00>
<L[0]>

se|i4 0} s607 Bumndino 0L-€-9

I Output File for HSMS Communications Log

The HSMS communications log is output to a CSV file called HsmsLog.csv.
The format of the output file for the HSMS communications log is shown below. The output contents
are the same as the contents that are displayed in the window.
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10256,2014/05/30 09:26:09,,DeSelect. Req,

10257,2014/05/30 09:26:11,Send,,ff ff 00 00 00 05 00 01 21 a4
10258,2014/05/30 09:26:11,Receive,,ff ff 00 00 00 06 00 01 21 a4
10259,2014/05/30 09:26:16,Send, ,ff ff 00 00 00 05 00 01 21 a5

|| |
| T

Log No. Date/Time Send/Receive  Contents Remark

I Output File for Execution Log

The execution log is output to a CSV file called ExeLog.csv.
The format of the execution log output file is shown below. The output contents are the same as the
contents that are displayed in the window.

9,2014/05/30 02:21:15,2,_GEM_BusyHostCmd,0x0001,,
10,2014/05/30 02:21:16,1,GEM_ChangeControlState,0x0000,",0",
11,2014/05/30 02:21:20,1,GEM_ChangeControlState,0x0000,",1",

o

Log No. Date/Time Category Detail Information Result Additional Information

6-3-11 Windows

You can rearrange the windows that display the logs to make them easier to see. You can rearrange
the windows in the following three ways.
» Cascade
You can cascade the windows. Select Cascade from the Windows Menu.
« Tile
You can tile the windows. Select Tile from the Windows Menu.
* Arrange Icons
You can arrange the minimized windows. Select Arrange Icons from the Windows Menu.

6-3-12 Help

Select About the Software from the Help Menu to display version information on the Log Viewer as
shown below.
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Log\iewer

Module version 0.02

Copyright [c] OMROM Corparation 2014,

All Rights Reserved.

OMROMN Corporation

‘whaming: This program is protected by copyright law and international treaties.

Unauthorized reproduction or distribution of this program, or any portion of it,
may result in severe civil and criminal penalties, and will be prosecuted ta the

maximum extent pozsible under law.

suonesadQ Jamaip 6o ¢-9

dieH Z1-€-9
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Functionality Other Than the GEM

Services
]

The SECS/GEM CPU Unit provides functionality that is not directly related to the
SECS/GEM standards. This section describes that functionality.

7-1  SD Memory Cards .......cccceeiriiinmmmiinnisnns s ssass s s sssannes 7-2
7-1-1 Directory Structure of the SD Memory Card..........ccccccveiiieeenieeeee e 7-2
7-1-2 Restrictions When No SD Memory Card Is Inserted...........c..coooevvviveeiiinnnnn.n. 7-2
7-1-3 Operation When Data Cannot Be Saved in the SD Memory Card.................. 7-2
7-1-4 Operation When the SD Memory Card Is Replaced ...........ccocoevvviiiiiinncnnnen. 7-2

7-2  Backup FUNCLIONS ........eeeeee e e 7-5
7-2-1 Data That Is Backed Up ......cccciiiiiiiiieeeeeeee e 7-5
7-2-2 Data That Is Not Backed Up..........uuuiiiiiiiiiiiiiiiesiee e 7-5
7-2-3 Backup Functions for GEM Setting Data............cccccoeevviiiiiie i 7-5
7-2-4 Compatibility between CPU Unit Models...........cooeiiiiiiiiiiiiiieeeecee e 7-6
7-2-5 Compatibility between Versions of CPU Units...........cccciviiiieiiiiiciecc e, 7-6
7-2-6 Restrictions for Backup Function EXecution ...........cccccccoviiiiiiiiniiciic e, 7-6
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7-1

SD Memory Cards

7-1-1

7-1-2

7-1-3

7-1-4

When you use the GEM Services, insert an SD Memory Card into the CPU Unit. The SD Memory
Card is used to store the GEM Service logs and spooled data. Also, the SD Memory Card is tempora-
rily used for data storage during processing when GEM setting data or the project is uploaded or
downloaded.

The SECS/GEM CPU Unit supports the same SD Memory Cards as the NJ-series Standard CPU
Units.

Directory Structure of the SD Memory Card

The directory structure of the SD Memory Card and the usage of each directory are described in the
following table.

Directory Usage

/packages/GEM/log Stores the GEM Service logs.

/packages/GEM/spool | Stores the spool data.

Restrictions When No SD Memory Card Is Inserted

Restrictions When No SD Memory Card Is Inserted

* The GEM Service logs are not recorded.

» The spooled data is not saved.

» You cannot transfer the GEM setting data from or to the SECS/GEM Configurator.

Communications with the host are possible even if an SD Memory Card is not inserted into the CPU
Unit.

Operation When Data Cannot Be Saved in the SD Memory Card

Data cannot be saved in the SD Memory Card in the following cases.
* There is no SD Memory Card inserted in the CPU Unit.

* The SD Memory Card does not have enough available space.

* The SD Memory Card is write protected.

* The SD Memory Card is faulty.

The following events are registered depending on the data that cannot be saved in the SD Memory
Card.

Data Event code Event name Level
GEM Service log | 14E100000 hex | GEM Service Log Save Failed | Observation
Spooled data 14E300000 hex | Spool Save Failed Minor fault

Operation When the SD Memory Card Is Replaced

The operation when the SD Memory Card is replaced depends on whether it is replaced after the pow-
er supply to the Controller is turned OFF or it is replaced while the equipment is operating.
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I Replacement After Turning OFF the Power Supply to the Controller

The operation of the GEM Service logs and spooling and the events that are created when the SD
Memory Card is replaced after the power supply to the Controller is turned OFF are described in the
following table. These depend on the operation that is performed by the user.

User operation

Operation of GEM
Service logs

Operation of spool-
ing

Event

The user turns ON the power sup-
ply without inserting an SD Memory
Card.

The user inserts an SD Memory
Card that cannot be written to and

then turns ON the power supply.”!

Records are not
saved.

Spool data is not
saved.

Invalid SD Memory
Card (14E40000 hex)

The user inserts an SD Memory
Card on which no GEM Service
logs or spooled data is saved and
turns ON the power supply.

Records are saved.

Spool data is saved.

The user inserts an SD Memory
Card that contains GEM Service
logs or spooled data and turns ON
the power supply.

e If the GEM Service
logs that are saved
are normal, records
are saved at the
ends of the existing
files.

e |f the GEM Service
logs that are saved
are not correct,
those files are delet-
ed and the records
are saved to new
files.

 If the spool data that
is saved is normal,
spooled data contin-
ues to be saved to
the same file.

* If the spool data that
is saved is not cor-
rect, that file is de-
leted and the
spooled data is
saved to a new file.

Valid SD Memory Card
(95450000 hex)

*1. This is an SD Memory Card that is write protected or faulty.

I Replacement during Equipment Operation

The operation of the GEM Service logs and spooling and the events that are created when the SD
Memory Card is replaced during equipment operation are described in the following table. These de-
pend on the operation that is performed by the user.

User operation

Operation of GEM
Service logs

Operation of spool-
ing

Event

The user removes the SD Memory
Card.

Records are not
saved.

Spooled data is not
saved.

Invalid SD Memory

Card (14E40000 hex)

The user inserts an SD Memory

Card that cannot be written to."™"
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7 Functionality Other Than the GEM Services

User operation

Operation of GEM
Service logs

Operation of spool-
ing

Event

The user inserts an SD Memory
Card on which no GEM Service
logs or spooled data is saved.

Records are saved.

Spooled data is saved.

The user inserts an SD Memory
Card that contains GEM Service
logs or spooled data.

* If the GEM Service
logs that are saved
are normal, records
are saved at the
ends of the existing
files.

* If the GEM Service
logs that are saved
are not correct,
those files are delet-
ed and the records
are saved to new
files.

* The saved spool da-
ta is deleted and the
spooled data is
saved to a new file.

Valid SD Memory Card
(95450000 hex)

*1.  This is an SD Memory Card that is write protected or faulty.

@ Precautions for Correct Use

Perform one of the following operations to prevent errors and data corruption when you remove

the SD Memory Card.

» Execute a shutdown and then turn OFF the power supply to the Controller.
» Change the operating mode of the CPU Unit to PROGRAM mode and press the SD Memory
Card power supply switch.
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7-2 Backup Functions

You can back up, restore, and compare the data in the CPU Unit. This functionality is useful in the
event that the CPU Unit fails. The functions used to back up, restore, and compare data are collective-
ly called the backup functions.

7-2-1 Data That Is Backed Up

The backup functions of the SECS/GEM CPU Unit apply to the following data.

Data Description
Standard backup data This backup data is the same as the backup data for an NJ-series Stand-
ard CPU Unit.”
GEM setting data This setting data is specific to the GEM Services.
Event logs 2 These event logs are the same as the event logs for an NJ-series Stand-
ard CPU Unit.3

*1. Refer to the NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) for information on the backup
data of an NJ-series Standard CPU Unit.

*2.  The event logs are only backed up. You cannot restore or compare them.

*3. Refer to the NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) for information on the event
logs of an NJ-series Standard CPU Unit.

System-defined variables that are specific to the SECS/GEM CPU Unit are backed up only if they
have a Retain attribute. They are not backed up if they do not have a Retain attribute. Refer to
A-1 System-defined Variables on page A-2 for the system-defined variables that are specific to the
SECS/GEM CPU Unit and for the attributes of those variables.

7-2-2 Data That Is Not Backed Up

The following data is not backed up. This data is saved in the SD Memory Card, so you can save it on
your computer or other device.

* GEM Service logs

* Spooled data

M Precautions for Correct Use

If you replace the CPU Unit and insert the SD Memory Card that was used in the old CPU Unit
into the new CPU Unit, the GEM Service log and spool data files are deleted. Save the data in
advance on your computer or other device.

7-2-3  Backup Functions for GEM Setting Data

Of the backup functions that you can use on the SECS/GEM CPU Unit, the following backup functions
apply to the GEM setting data.

* SD Memory Card backups

» Automatic transfers from SD Memory Cards

» Sysmac Studio Controller backups
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m Precautions for Correct Use

The Sysmac Studio backup file import/export functions and the Sysmac Studio variable/memory
backup functions do not apply to the GEM setting data. If you use these functions to back up
and restore data, the GEM setting data from before data restoration will remain.

7-2-4  Compatibility between CPU Unit Models

The following table shows the compatibility of the backup functions when the CPU Unit model where
the data was backed up from is different from the CPU Unit model where the data is being restored.

CPU Unit model to restore to

CPU Unit model where data was NJ ies CPU Unit other th
-series nit other than
backed u d
Y NJ501-1340 NJ501-1340
NJ501-1340 Compatible Not compatible
NJ-series CPU Unit other than Not compatible *1
NJ501-1340

*1. Refer to the NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) for information on the compat-
ibility of two NJ-series CPU Units that are not NJ501-1340 CPU Units.

7-2-5 Compatibility between Versions of CPU Units

There are two types of versions for the CPU Unit: the unit version and the GEM Service version.

The following table shows the compatibility of the backup functions when the combination of CPU Unit
versions where the data was backed up from are different from the combination of CPU Unit versions
where the data is being restored.

Refer to Versions on page 26 for the methods to check the CPU Unit version and the GEM Service

version.
GEM Service version
Unit version Backup source < Restore desti- | Backup source > Restore desti-
nation nation
Backup source < Restore destination | compatible™’ Not compatible
Backup source > Restore destination | Not compatible Not compatible

*1.  If the GEM Service version of the backup source is lower than the version of the restore destination, you
must convert the GEM setting data.
Use the following procedure to convert the data.

1. Restore the data.

2. Upload the GEM setting data to the SECS/GEM Configurator.

3. Convert the GEM setting data so that it agrees with the version of the GEM Services.
4. Download the GEM setting data to the Controller.

7-2-6  Restrictions for Backup Function Execution

The following restrictions apply when you execute backup functions during operation of the GEM Serv-
ices.
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Backup function CPL{ Unit operat- Restriction
ing mode
Backup PROGRAM mode | If you download the GEM setting data during a backup, the expected
operation may not be performed.

RUN mode If the GEM Service status is Run, the GEM setting data that was
changed from the host may not be backed up correctly. Back up the
data after changing the GEM Service status to /dle.

Restoring PROGRAM mode | If you restore data, the spool data file is deleted.

RUN mode You cannot restore data in RUN mode.

Comparison PROGRAM mode | The GEM setting data that was dynamically changed by the host af-

RUN mode ter the data was backed up may be detected as unmatched data.

suonoung dnyoeg z-/
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SECS/GEM Configurator

The SECS/GEM Configurator is a different software application from the Sysmac Stu-
dio or Log Viewer. You use it to create, edit, and save the GEM setting data. This sec-
tion describes the functions and operating procedures of the SECS/GEM Configurator.

8-1 Installing and Uninstalling the GEM Setting Tools ..........ccccciiiiiinnnicinnnnn. 8-3
8-1-1 Installation PreCautions ... 8-3
8-1-2 Applicable Operating Systems for the GEM Setting TooIS ...........ccccceeeennnnee. 8-3
8-1-3 Installed Application Software ............cccccoueeiiiiiiiiiie e 8-3
8-1-4 Installation Procedure for the GEM Setting TOOIS...........ceeveeiiiiiiiieiiiiiiieeees 8-3
8-1-5 Uninstallation Procedure for the GEM Setting TOOIS ..........ccoviiiiiiiiiniiieennen. 8-6

8-2 Starting and Exiting the SECS/GEM Configurator ...........ccccceiiiiinnniiiinnnnn. 8-8
8-2-1 Starting the SECS/GEM Configurator ...........cccoviiiiiiiieiiiiicece e 8-8
8-2-2 Exiting the SECS/GEM Configurator.............ccooouiiiiiiiiiiiee e 8-9

8-3 Configuration of the SECS/GEM Configurator .........ccccccoveeecierriccecenennnennes 8-10
8-3-1 Window Configuration ............occviiiieiiiiiiie et 8-10
8-3-2 MENU STTUCKUIE ... 8-11
8-3-3 Operating BUtONS .......coouiiiiiii e 8-13

8-4 Menu Bar FUNCLIONS ... e 8-14
8-4-1 Il ettt n et n et eene e 8-14
8-4-2 BUIIA ettt 8-17
8-4-3 (7o) 0101 11T USROS 8-19
8-4-4 1 oo TSRS PS PP 8-24
8-4-5 DOCUMENTALION ...t s 8-27
8-4-6 WWINAOW ..ttt ettt ettt e et e e re e eeene e aeeneeeeeeneeeneenes 8-30
8-4-7 [ LY PSSR 8-31

8-5 Toolbar Configuration..........ccccceeiieceeiieirscsre e 8-33

8-6 Basic Operations on the List MeNUS .......ccccceiiiiiiiiccccccmmecreee e s 8-34
8-6-1 List Menu Dialog BOXES.........ciiiiiiiiiiieiiiee e 8-34
8-6-2 Setting Dialog BOXES .....eviiiiiiieiiiie e 8-34
8-6-3 Variable Dialog BOXES ........uiiiiiiiiiiii it 8-36

8-7  Configuration.........cccoviieiriiiiii i ——————— 8-39
8-7-1 GEM SEIVICE LOG «.ntiieeiiiee ettt et e e eee st e e enee e e nneeeeanaeeennes 8-39

8-8 HSMS SettingsS....ccoviiiiiiicinncrrrir s ssss e r s mnnn e e e e e e e s e nnnnn 8-40
8-8-1 HSMS CONAItION ...ttt 8-40

8-9  Data Definition ........coiiieiiciiciiiir e 8-43
8-9-1 1Yo o SRS 8-43
8-9-2 Equipment Constant (EC) .......ooooiiiiiiieeee e 8-44

NJ-series SECS/GEM CPU Units User's Manual (W528) 8-1



8 SECS/GEM Configurator

8-9-3 Status Variable (SV) ... 8-47
8-9-4 Discrete Variable (DV) .......c..ei oo 8-49
8-9-5 List Structure Definitions .........ccoieiieiiiiiee e 8-51
8-10 Model SettiNgS.....cuuiiriiiiiiiiiiiinerrrrr s sssr e s smnnnr e e e e e e e e nnnnnn 8-54
8-10-1 Communications State Model ..o 8-54
8-10-2 Control State MOdel..........oooiiiiiii e 8-55
8-11 GEM Capability Settings........cccccriririmmmrinniisr s, 8-56
8-11-1 Event NOtIfiCation ........ccoiiiiirie e 8-56
8-11-2 Alarm ManagemMENT .........uiiiiiiiiiiieieiee e 8-63
8-11-3 HOSt COMMEANG ...t 8-66
8-11-4 Enhanced Remote Command ...........coooueiiiiiiiiiiiiiiie e 8-69
8-11-5 Equipment Constants ...........cooiiiiiiiiiii e 8-72
8-11-6 Process Program Management............ooocuiiiiiiiiiiiieiieiieee e 8-73
8-11-7 Equipment Terminal ServiCe.........c.ueiiiiiiiiiiiie e 8-79
8-11-8 Limit MONITOMING .o e s 8-81
8-11-9 SPOONNG e 8-81
8-12 Message Settings.......ccccoviiriiiiiiiiiiirr s 8-84
8-12-1 GEM Standard MESSAQES .......ccccuviiiiiieiiiie ettt 8-84
8-12-2 User-defined MESSAJES .......coiiiiiiiiiiiie et 8-85
8-13 Confirm Settings ......covceeciiriiicre e 8-90
8-13-1 TEEIM LIST. .o 8-90
8-13-2 MESSAGE LISt ....eeeiiiiieiieie s 8-91
8-13-3 EVENE LISt. ...t 8-91
8-13-4 REPOI LIST ...t s 8-92
8-13-5 ATGIMN LIST e 8-92

NJ-series SECS/GEM CPU Units User's Manual (W528)



8 SECS/GEM Configurator

8-1 Installing and Uninstalling the GEM
Setting Tools

Install the GEM Setting Tools on the computer on which to use the SECS/GEM Configurator. After you
install the GEM Setting Tools, you can use the following two tools: Log Viewer and SECS/GEM Config-
urator.

8-1-1 Installation Precautions

Observe the following precautions when you install the GEM Setting Tools.

* You must log onto Windows as the administrator or as a user with administrator rights.

* You must exit all applications that are running on Windows.

» Do not turn OFF the power to the computer or reset the computer while the installation is in prog-
ress.

8-1-2  Applicable Operating Systems for the GEM Setting Tools

The GEM Setting Tools will run on the following operating systems.
* Windows XP with SP3 (excluding 64-bit edition)

» Windows Vista (excluding 64-bit edition)

» Windows 7 (32-bit or 64-bit edition)

8-1-3  Installed Application Software

sjoo1 Buiyes W3O a3 Bulejsuiun pue Buyesuj |-g

After you install the GEM Setting Tools, you can use the following applications.
+ SECS/GEM Configurator

* Log Viewer

+ Communications Middleware

8-1-4 Installation Procedure for the GEM Setting Tools

Use the following procedure to install the GEM Setting Tools.

1 Set the GEM Setting Tools installation disk into the DVD-ROM drive in the computer.
The Select Language Dialog Box is displayed.

suonneosald uonejeisy| -1-g

SECS/GEM Configurator - InstallShield Wizard ==

Select the language for the installation from the choices below.

[English [Urited States) -

2 Select the language to use, and then click the OK Button.
The following dialog box is displayed.
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SECS/GEM Configurator

The InstallShield Wizard will install

click Mext.

Welcome to the InstallShield Wizard for

Conf igurator on your computer.  To cont inue,

SECS/GEM

CBack [ Mext> ] |

Cancel

If the GEM Setting Tools were previously instal

led, the above dialog box is not displayed. A

warning message is displayed, and the installation is canceled.

Click the Next Button.
The License Agreement Dialog Box is displayed.

License Azreement
Fleaze read the following |icense agreement

uger of the Software by the enclosed user registration card. P|
prompt [y fill in the card and send it to OMROM Corporat ion.

(11 accept the terms of the |icense azreement

@ [ do rot accept the terms of the license azreement

careful v,

IMPORTANT -
(1) By installing this product, vou agree to be bound by the fol lowing (4
Software License Azreement. If wou do not agree. please return the
enclozed software ("Software”) without installing this packaze to the
shop where wou bought the Software.

(2} The warranty service set forth in Section 7 of the Software

License Agreement and amy information on the Software and its revizion
and new version will not be provided to vou. unless wou register as an

Baze

|nztallShield

< Back | Mext >

| Cancel

If you agree to all of the conditions in the License Agreement, select the | accept the terms of
the license agreement Option, and then click the Next Button.

The User Information Dialog Box is displayed.
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User information
Please enter user Information.

Please enter wour name, company name, and |icense number, and then
click [Mext].

User:

Company:

License:

IrztallShield

5 Enter the user name, company name, and license number, and then click the Next Button.
The Choose Destination Location Dialog Box is displayed.

Choose Destination Location
Select folder where setup will install files.

Setup will install SECS/GEM Confizurator in the following folder.

To install to this folder, click Mext. To install to a different
folder, click Browse and select another folder.

Dest inat ion Folder

C:¥Prozran Files¥OMRONY

InstallShield

sjoo1 Buiyes W3O a3 Bulejsuiun pue Buyesuj |-g

[ < Back ][ Mext > ] [ Cance| ]

6 Specify the installation destination folder, and then click the Next Button.
The Ready to Install the Program Dialog Box is displayed.

Ready to Install the Program
The wizard is ready to begin installation.

Click Install to begin the installation.

If wou want to review or change any of wour installation settings. click
Back. Click Cancel to exit the wizard.

s|ooL Bumes NI 8u} 10} INPad0Id UOHE|[BISU| #-|-8

IrstallS hield

[ < Back " Install I [ Cancel ]

The default installation folder is C:\Program Files\OMRON\.
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7 Click the Install Button.
The software is installed.
When the installation is completed, an Installation Completed Dialog Box is displayed.

Instal 18hield Wizard Complete

The InstallShield Wizard has successful |y
installed SECS/GEM Configurator. Before wou can
use the program, wou must restart wour computer.

@ ¥es, I want to restart my computer now.:

Mo, T will restart my computer later.

Remove any disks from their drives, and then
click Finish to conplete setup.

< Back Cance|

8 Select the Yes, | want to restart my computer now Option, and then click the Finish Button.
The computer is restarted.

8-1-5  Uninstallation Procedure for the GEM Setting Tools
Use the following procedure to uninstall the GEM Setting Tools.
1 Open the Control Panel from the Windows Start Menu and then select Programs and

Features.
The Uninstall or Change a Program Dialog Box is displayed.

2 Select the SECS/GEM Configurator and click the Uninstall Button.
A Delete File Confirmation Dialog Box is displayed.

SECS/GEM Cenfigurator - InstallShield Wizard EZ

Do you want to completely remove the selected application and all of its features?

3 Click the Yes Button.
The software is uninstalled.
When the software has been uninstalled, an Uninstallation Completed Dialog Box is displayed.
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Uninstall Complete

Instal|Shield Wizard has finished uninstalling
SECS/GEM Confizurator.

Tk i) [ o

4  Ciick the Finish Button.

sjoo1 Buiyes W3O a3 Bulejsuiun pue Buyesuj |-g
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8-2 Starting and Exiting the SECS/GEM
Configurator

This section describes how to start and exit the SECS/GEM Configurator.

8-2-1  Starting the SECS/GEM Configurator

To start the SECS/GEM Configurator, use the Windows Start Menu or double-click the shortcut icon on

your desktop.
When the SECS/GEM Configurator starts, the Project Window is displayed.

Project Window - (S Project Window

Praject name

Cancel Delete Cancel

I Project Creation

Use the following procedure to create a project.

1 Click the New Tab in the Project Window.
2 Enter the project name.

3 Click the New Button.
The Main Window is displayed and the project name that you entered is displayed as the
project name.

The project name must not be more than 160 characters long, including the file path that is specified
with Folder Settings under the Tool Menu.
The project file is created in the folder that is specified with Folder Settings under the Tool Menu.

The error messages that may be displayed for this menu command are described in the following ta-
ble.
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Error message Cause Correction
The entered name is already used. As given in the error mes- Change the project name.
sage.
You cannot use following characters for a As given in the error mes- Set a project name that does not
project name: sage. contain invalid characters.
\/*?2"<>|

I Opening an Existing Project

Use the following procedure to open an exiting project.

1 Click the Open Tab in the Project Window.
A list of the existing project names is displayed.
You can sort the list in ascending or descending order by clicking the Project name or Updated
date column title.

2 Select the name of the project to open.

3 Click the Open Button.
The Main Window is displayed and the specified project is opened.

@ Additional Information

There is no command available to change the project name. To change a project name, save
the project under a different name and then delete the original project.

JojeanByuog WIH/SO3S oy Bunix3 pue Bunels z-g

8-2-2  Exiting the SECS/GEM Configurator

To exit the SECS/GEM Configurator, select Exit from the File Menu. Or, click the Close Button in the
upper right corner of the Main Window.

JojeinByuod NID/SOIS aus Bunix3 z-z-8
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8-3

Configuration of the SECS/GEM Con-
figurator

This section describes the window configuration, the menu structure, and the meanings of the operat-
ing buttons of the SECS/GEM Configurator.

8-3-1

Window Configuration

The SECS/GEM Configurator window consists of the following elements.

Project name

8-10

Title bar

The project name and version of the SECS/GEM Configurator are displayed.

Menu bar

The menu bar provides the menu commands that you use to connect to the Controller, make file
settings, make operation environment settings, and perform other operations.

Toolbar

The toolbar provides icons to create projects, open projects, and save projects. You can access
commands on the File Menu to achieve the same things.

Project name display area

This area displays the name of the project that you are currently editing.

List menus

These menus are used to access settings for the GEM Services.

Editing area

You use this area to edit the settings for the GEM Services. When you select an item on a list menu,
a setting pane for the relevant data is displayed in the editing area.

Title bar

File(F) Build(B) Controller(C) Tool(T) Documentation(D) Window(W) Help(H) 1 Menu bar

P
+

Toolbar

4 HSMS Settines

4 Data Definition

Editing area

List menus
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Menu Structure

8 SECS/GEM Configurator

This section describes the menu structure. There are three ways to access commands for the
SECS/GEM Configurator: the menu bar, the toolbar, and the list menus.

I Menu Bar Configuration

The following table shows the configuration of the menus on the menu bar, describes the functions of
the commands, and provides reference pages.

Menu Command Function Reference
File New Creates a project. New on page 8-14
Open Opens an existing project. Open on page 8-15
Close Closes the project that you are editing. Close on page 8-16
Save Overwrites the project that you are editing Save on page 8-16
with the current file name.
Save As Saves the project that you are editing under a | Save As on page
new file name. 8-16
Create SML File Creates an SML file for use with the Host Create SML File on
Simulator. page 8-17
Exit Exits the SECS/GEM Configurator. Exit on page 8-17
Build Build Checks the settings. Build on page 8-18
This command also creates the GEM setting
data to transfer to the Controller.
Controller Connection Set- Sets the conditions for connecting the Connection Settings
tings SECS/GEM Configurator to the Controller. on page 8-19
Transfer to Control- | Transfers the GEM setting data from the com- | Transfer to Controller
ler puter to the Controller. on page 8-20
Transfer from Con- | Transfers the GEM setting data from the Con- | Transfer from Control-
troller troller to the computer. ler on page 8-21
GEM Service Oper- | Changes the GEM Service status in the GEM Service Opera-
ation SECS/GEM CPU Unit. tion on page 8-23
Tool Folder Settings Sets the folder in which to save projects. Folder Settings on
page 8-24
Controller Variable Used to display Controller variable lists, edit Controller Variable on
Controller variables, and import/export Con- page 8-25
troller variables.
Documentation | Documentation Outputs CSV files of information that is re- Documentation on
quired for equipment documentation. page 8-27
Window Cascade Cascades the dialog boxes that are displayed | Cascade on page
in the editing area. 8-31
Close All Closes all of the dialog boxes that are dis- Close All on page
played in the editing area. 8-31
Help About Software Displays version information on the About Software on
SECS/GEM Configurator. page 8-31

I Toolbar Configuration

The following three icons are displayed in the toolbar.

* New lcon
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* Open Icon
» Save Icon

Refer to 8-5 Toolbar Configuration on page 8-33 for more information on the toolbar.

I List Menu Structure

The following table shows the configuration of the list menus, describes the functions of the com-
mands, and provides reference pages.

Menu Command Function Reference
Configuration GEM Service Log Makes settings for saving the GEM 8-7-1 GEM Service Log
Service logs. on page 8-39
HSMS Settings HSMS Condition Makes settings for HSMS communi- | 8-8-1 HSMS Condition
cations, such as the host IP address | on page 8-40

and timeout values.

Data Definition

ltem

Used to define items.

8-9-1 Item on page
8-43

Equipment Constant
(EC)

Used to define equipment constants
and set link variables.

8-9-2 Equipment Con-
stant (EC) on page
8-44

Status Variable (SV)

Used to define status variables and
set link variables.

8-9-3 Status Variable
(SV) on page 8-47

Discrete Variable (DV)

Used to define discrete variables and
set link variables.

8-9-4 Discrete Variable
(DV) on page 8-49

Model Settings

Communications State
Model

Sets the default communications
state, the equipment model type, and
the software revision.

8-10-1 Communications
State Model on page
8-54

Control State Model

Sets the default control state and
other settings.

8-10-2 Control State
Model on page 8-55

GEM Capability
Settings

Event Notification

Makes settings related to event defi-
nitions and report definitions.

8-11-1 Event Notification
on page 8-56

Alarm Management

Makes settings related to alarm defi-
nitions.

8-11-2 Alarm Manage-
ment on page 8-63

Remote Control — Host
Command

Makes settings for remote control
host commands.

8-11-3 Host Command
on page 8-66

Remote Control — En-
hanced Remote Com-
mand

Makes settings for enhanced remote
commands for remote control.

8-11-4 Enhanced Re-
mote Command on
page 8-69

Equipment Constants

Makes settings related to equipment
constants.

8-11-5 Equipment Con-
stants on page 8-72

Process Program
Management

Makes settings related to process
programs.

8-11-6 Process Program
Management on page
8-73

Equipment Terminal
Service

Makes settings related to the equip-
ment terminal service.

8-11-7 Equipment Ter-
minal Service on page
8-79

Limit Monitoring

Makes settings related to limit moni-
toring.

8-11-8 Limit Monitoring
on page 8-81

Spooling

Makes settings related to spooling.

8-11-9 Spooling on page
8-81

8-12
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Reference

8-12-1 GEM Standard
Messages on page

Menu Command Function
GEM Standard Mes- Makes settings to enable or disable

sages GEM standard messages and set-

Message Settings

tings for W bits.

8-84

User-defined Messag-

Makes settings related to user-de-

8-12-2 User-defined

es fined messages. Messages on page
8-85
Confirm Settings Item List Displays an item list. 8-13-1 Item List on page

8-90

Message List

Displays a message list.

8-13-2 Message List on
page 8-91

Event List Displays an event list. 8-13-3 Event List on
page 8-91

Report List Displays a report list. 8-13-4 Report List on
page 8-92

Alarm List Displays an alarm list. 8-13-5 Alarm List on

page 8-92

8-3-3

Operating Buttons

The following tables list the operating buttons that are the same in the dialog boxes for different menu
commands and describes their functions.

Button Function

Apply Enables the settings in the currently displayed dialog box.
If you close a dialog box or change the tab page without clicking the Apply Button, the settings
that were made on the relevant dialog box are discarded.

Edit Enables editing the selected item.

Add Adds a new row to an item list.

Delete Deletes the selected row from an item list.

Copy Adds a row with the same contents as the selected row to an item list. Use this button to create a
new item by changing only some of the settings of an existing item.

Cancel Discards the settings.

Close Closes the currently displayed dialog box.
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8-4 Menu Bar Functions

The menu bar provides the menu commands that you use to connect to the Controller, make file set-
tings, make operation environment settings, and perform other operations. The following seven menus
are provided at the top level of the menu structure.

» File

* Build

» Controller

* Tool

* Documentation
* Window

* Help

‘ File(F)  Build(B)

Controller(C)

Tool(T)

Documentation(D)

Window(W)

Help(H)

8-4-1 File

The File Menu is mainly used to make settings related to project files. This menu provides the follow-
ing seven commands/menus.

* New

* Open

* Close

» Save

» Save As

» Create SML File
» Exit

File(E) | Build(B) Controller(

3 New(N) Ctrl+N
EF Open(Q) Ctrl+0
Close(C)
Save(S) Ctrl+S
Save As(A)

Create SML File(L)

Exit(X)

I New

The New command creates a project.

8-14
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If you enter the project name and click the New Button, a project with the entered project name is cre-

ated.

The error messages that may be displayed for this menu command are described in the following ta-

ble.

Error message

Cause

Correction

The entered name is already used.

As given in the error
message.

Change the project name.

You cannot use following characters for a

project name:
\/*2" <>

As given in the error
message.

Set a project name that does not contain
invalid characters.

You can also create a project with the icon in the toolbar.

I Open

The Open command opens an existing project. You can also delete an existing project file by clicking

the Delete Button.

Delete Cipen Cancel

Double-click the project to open in the list of existing project names. Or, you can select the name of
the project to open and click the Open Button to open the selected project.
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The error messages that may be displayed for this menu command are described in the following ta-

ble.
Error message Cause Correction
The project was created with a newer ver- As given in the error | Check the project versions that are sup-
sion of the SECS/GEM Configurator. It can- | message. ported by your SECS/GEM Configurator.
not be opened.

r_
You can also open an existing project by clicking the icon in the toolbar.

I Close

The Close command closes the project that you are currently editing.

I Save

The Save command overwrites the existing project file with the edited project.

You can also save the file by clicking the i icon in the toolbar.

I Save As

The Save As command saves the edited project under a new file name. The file is saved in the folder
that is specified with Folder Settings under the Tool Menu.

oo ==

If you enter the project name and click the Save Button, the edited project is saved under the project
name that you entered.

The error messages that may be displayed for this menu command are described in the following ta-

ble.
Error message Cause Correction
The entered name is already used. As given in the error | Change the project name.
message.
You cannot use following characters for a As given in the error | Set a project name that does not contain
project name: message. invalid characters.
\/[*2"<>|
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I Create SML File

The Create SML File command outputs an SML file that you can import to the Host Simulator to simu-
late standard GEM scenarios.

If you enter the name of the folder in which to save the SML file and click the Execute Button, the
SML file is saved in the specified folder. The file name is project_name.sml.

The error messages that may be displayed for this menu command are described in the following ta-

ble.
Error message Cause Correction
The folder specified as the saving As given in the error | Set a folder that exists on the computer
destination for SML file does not exist. message. or create the specified folder.

The path name includes invalid character(s). | As given in the error | Set a folder name that does not contain
The following characters cannot be used: message. invalid characters.

'Y

\/*?" <> =
The path name for saving SML files cannot | As given in the error | Specify the path name for saving SML g
exceed 128 characters. message. files with 128 characters or less. @
The Project has not been built. As given in the error | Build the project first and then create the 2"
message. SML file. 2

g‘.

=]

(7]

M Precautions for Correct Use

» The Create SML File command cannot be used unless a project is open. Open the project
file first and then create the SML file.

» SML files cannot be used with some Host Simulators. Ask where you purchased the Host
Simulator for details on the Host Simulator.

piing ¢-¥-8

I Exit

The Exit command closes the SECS/GEM Configurator.

8-4-2  Build

The Build Menu is used to check the settings made on the SECS/GEM Configurator and create the
GEM setting data to transfer to the Controller. This menu provides the following command.
* Build

Controller(C
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8-18

| Build

Use the following procedure for the Build command.

Build

(== = |

The meanings of the items that are displayed in the Build Dialog Box are described in the following

table.

Item

Meaning

Execution status

Displays step numbers to show the progress of the building operation.

Error information

Any errors that are detected up to a maximum of 120 errors are displayed.

Total number of errors

The total number of errors that were detected is displayed in the status bar.

The error messages that are displayed in the Build Dialog Box when the GEM setting data is not creat-
ed normally are listed in the following table.

Error message

Cause

Correction™

No link variable is as-
signed.

* Alink variable is not registered.
* Variable that was registered as the link variable was
deleted or changed.

Set a link variable.

The value set for the
item (zzzz) is out of the
setting range.

* The setting of the zzzz item is outside of the range of
values that can be specified for the numeric format
that was set in the item definition.

* The item definition was changed after the item set-
ting was registered.

Change the item definition
or item setting.

The value set for the
item (zzzz) is over the
valid input range.

* The setting of the zzzz item exceeds the data size of
the ASCII format that was set in the item definition.

* The item definition was changed after the item set-
ting was registered.

Change the item definition
or item setting.

The primary message
(Sxx,Fyy) that corre-
sponds to a secondary
message is not de-
fined.

As given in the error message.

Define a primary message.

The second message
(Sxx,Fyy) that corre-
sponds to a primary
message is not de-
fined.

As given in the error message.

Define a secondary mes-
sage.
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Error message Cause Correction™

Different W-bit settings | As given in the error message. Change the W-bit setting.
exist for an identical
primary message
(Sxx,Fyy).
*1.  You can identify the setting in which the error was detected from the information displayed in the Window
and Items columns of the Build Dialog Box.

8-4-3 Controller

The Controller Menu is used to make settings related to the Controller. This menu provides the follow-
ing four commands.

» Connection Settings

 Transfer to Controller

» Transfer from Controller

* GEM Service Operation

Tool(T) Documentatio
Connection Settings(S)
Transfer to Controller(F)
Transfer from Controller(T)
GEM Service Operation(0)

I Connection Settings

suojoun4 Jeg nusp -8

The Connection Settings command is used to make settings to connect the SECS/GEM Configurator
to the Controller.

Connection Settings

J189]|04uU0D €-17-8

The meanings of the items that are displayed in the Connection Settings Dialog Box are described in

the following table.

Item Meaning
Connection type The connection method between the SECS/GEM Configurator and Controller.
IP address The IP address of the Controller.™!
Configuration port No. | The port number to use to connect to the Controller.
FTP settings The FTP settings for the Controller.
Port No. The port number to use for FTP communications with the Controller.2
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Item Meaning
Login name The login name to use for FTP communications.
Password The password to use for FTP communications.

*1.  This setting is not required if the connection type is set to USB.
*2.  Use the same port number as the FTP port number of the Controller.

M Precautions for Correct Use

Use the same FTP settings as on the Controller. If any of the settings are different, normal com-
munications are not possible.

The error messages that may be displayed for this menu command are described in the following ta-
ble.

Error message Cause Correction
The set IP address is invalid. As given in the error mes- | Check the IP address.
sage.
The entered value is out of the specified As given in the error mes- | Change the value of the FTP port
range. sage. number.
[Range: xxxxx to xxxxx]

I Transfer to Controller

The Transfer to Controller command is used to transfer the GEM setting data from the SECS/GEM
Configurator to the Controller.

When you click the Execute Button, the GEM Service status of the SECS/GEM CPU Unit changes to
Stop and the GEM setting data is transferred from the SECS/GEM Configurator to the Controller.

The error messages that may be displayed for this menu command are described in the following ta-
ble.

Error message Cause Correction
The Project has not As given in the error mes- Build the project first and then transfer the GEM setting
been built. sage. data.
There are some As given in the error mes- Save the project settings before you transfer the GEM
changes that were not | sage. setting data.
saved yet.
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Error message

Cause

Correction

Cannot connect to the
controller.

An error occurred in the
connection with the Control-
ler.

Check the following.

* Are the settings made with Connection Settings
under the Controller Menu correct?

* Has an error occurred in the Controller?

* |Is the Ethernet cable or USB cable connected cor-
rectly?

* Is the SECS/GEM CPU Unit GEM Service status
ShuttingDown or Shutdown?

* When the Packet Filter function is used in the
SECS/GEM CPU Unit, are the packet used by the
SECS/GEM Configurator allowed?

Refer to Packet Filter in the NJ/NX-series CPU Unit
Built-in EtherNet/IP Port User’s Manual (Cat. No.
W506) for details.

Cannot access the SD
Memory Card.

As given in the error mes-
sage.

Check the following.

* |s there a SD Memory Card inserted in the CPU
Unit?

* |s the SD Memory Card write protected?

¢ Is there an error in the SD Memory Card?

Cannot transfer in the
current GEM Service
status.

The GEM Service status of
the SECS/GEM CPU Unit is
EQStarting. Therefore,
moving to Stop status is not
possible.

Transfer the GEM setting data when the GEM Service
status of the SECS/GEM CPU Unit is any status other
than EQStarting. Or, change the GEM Service status to
Stop before transferring the data.

Failed to change to
STOP.

As given in the error mes-
sage.

Check the following.

* Has an error occurred in the Controller?

* |Is the Ethernet cable or USB cable connected cor-
rectly?

Failed to transfer.

It was not possible to trans-
fer the GEM setting data
correctly.

Check the following.

* Are the settings made with Connection Settings
under the Controller Menu correct?

e Has an error occurred in the Controller?

¢ Is there an error in the SD Memory Card?

 |Is the Ethernet cable or USB cable connected cor-
rectly?

Failed to change to Re-
lease from stop.

As given in the error mes-
sage.

Check the following.

* Has an error occurred in the Controller?

* |Is the Ethernet cable or USB cable connected cor-
rectly?

The version of the con-
nected Controller is not
supported.

As given in the error mes-
sage.

Check the SECS/GEM Configurator project versions
that are supported by your Controller.

I Transfer from Controller

The Transfer from Controller command is used to transfer the GEM setting data from the Controller
to the SECS/GEM Configurator.
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If this command is executed when a project is already open, the project settings are overwritten with
the GEM setting data transferred from the Controller.

If a project is not open and this command is executed, the GEM setting data is transferred after you
enter a new project name.

M Precautions for Correct Use

The contents of the GEM setting data that was transferred with Transfer from Controller is the
same as the contents of the GEM setting data that was previously transferred with Transfer to
Controller. Even if the settings in the GEM setting data were changed by the user program or
host after the GEM setting data was transferred to the computer, the changes will not be reflect-
ed in the GEM setting data transferred to the Controller.

The error messages that may be displayed for this menu command are described in the following ta-
ble.

Error message Cause Correction

Cannot connect to the | An error occurred in the Check the following.

controller. connection with the Control- | = Are the settings made with Connection Settings

ler. under the Controller Menu correct?

* Has an error occurred in the Controller?

* |s the Ethernet cable or USB cable connected cor-
rectly?

* |s the SECS/GEM CPU Unit GEM Service status
ShuttingDown or Shutdown?

* When the Packet Filter function is used in the
SECS/GEM CPU Unit, are the packet used by the
SECS/GEM Configurator allowed?

Refer to Packet Filter in the NJ/NX-series CPU Unit
Built-in EtherNet/IP Port User’s Manual (Cat. No.
W506)for details.

Cannot access the SD | As given in the error mes- Check the following.

Memory Card. sage. * |Is there a SD Memory Card inserted in the CPU
Unit?

* |s the SD Memory Card write protected?

* Is there an error in the SD Memory Card?

Failed to transfer. As given in the error mes- Check the following.

sage. * Are the settings made with Connection Settings
under the Controller Menu correct?

* Has an error occurred in the Controller?

* Is there an error in the SD Memory Card?

* |s the Ethernet cable or USB cable connected cor-
rectly?
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Error message Cause Correction
The version of the con- | As given in the error mes- Check the project versions that are supported by your
nected Controller is not | sage. SECS/GEM Configurator.
supported.

I GEM Service Operation

The GEM Service Operation command is used to check or change the GEM Service status of the
SECS/GEM CPU Unit.

GEM Service Operation

|

The meanings of the items that are displayed in the GEM Service Operation Dialog Box are described
in the following table.

Item

Meaning

Operating status

The GEM Service status of the connected SECS/GEM CPU Unit.
If a SECS/GEM CPU Unit is not connected, Not connected is displayed.

GEM Service opera-
tion

The buttons that you can use for the GEM Service status of the connected SECS/GEM
CPU Unit are enabled. There are three buttons: Stop, Release from stop, and
Shutdown.

Project Information

Project name

The name of the project transferred to the Controller.

Updated date

The most recent date when the project was transferred to the Controller.

Version

The version of the project that was transferred to the Controller.

When you click any of the GEM Service status buttons, the GEM Service status changes as given in

the following table.

Button New GEM Service status
Stop Stop
Release from stop | /dle
Shutdown Shutdown

The error messages that may be displayed for this menu command are described in the following ta-

ble.
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8-4-4

Error message Cause Correction
Failed to change to As given in the error mes- Check the following.
STOP. sage. * Are the settings made with Connection Settings
Failed to change to Re- | As given in the error mes- under the Controller Menu correct?
lease from stop. sage. * Has an error occurred in the Controller?
Failed to shutdown. As given in the error mes- | * I8 there an error in the SD Memory Card?

sage. * Is the Ethernet cable or USB cable connected cor-
rectly?
Tool

The Tool Menu is used to set the folder in which to save projects and to import/export Controller varia-
bles. This menu provides the following two commands.

» Folder Settings

» Controller Variable

Documentation(D) Wi
Folder Settings(F)
Controller Variable(C)

Folder Settings

8-24

The Folder Settings command is used to set the folder in which to save projects.
The default folder in which to save the data depends on the operating system of the computer, as
shown in the following table.

oS Default folder
Windows 7 or Windows Vista | C:\Users\Public\Documents\Omron\GEMConfigurator\Project
WondowsXP C:\Documets and Settings\All Users \Documents\Omron\GEMConfigurator
\Project

gurator¥Project

If you enter the saving destination for projects and then click the OK Button, the specified folder is set
as the saving destination for projects.

The error messages that may be displayed for this menu command are described in the following ta-
ble.

Error message Cause Correction
The folder specified as the saving destination As given in the er- | Set a folder that exists on the computer
for projects does not exist. ror message. or create the specified folder.
The path name includes invalid character(s). As given in the er- | Set a folder name that does not contain
The following characters cannot be used: ror message. invalid characters.
\/*?2"<>|
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Error message Cause Correction
The path name for saving projects cannot ex- As given in the er- | Specify the folder name with 128 char-
ceed 128 characters. ror message. acters or less.

I Controller Variable

The Controller Variable command is used to import and export Controller variables.

Controller variables are registered on the SECS/GEM Configurator and can be imported and exported
between the SECS/GEM Configurator and the Sysmac Studio. You select from the Controller variables
to set link variables.

Controller \I’Bl_'iabll’e_?

Mumber of used

ar
=
=
[l
[d
[
[
=
[l
[
=
Ll
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The following table gives the meanings of the attributes of the Controller variables.

Attribute Meaning
Tool Displays O for Controller variables that were created on the SECS/GEM Configurator.
Name The name of the Controller variable. ®
Data Type The data type of the Controller variable. Jt
Retain The Retain attribute of the Controller variable." g
Constant The Constant attribute of the Controller variable.™!
Number of used | The number of settings as a link variable.
Comment The user can enter a description of the Controller variable.

*1.  You can edit this attribute if the Number of used attribute is 0.

The meanings of the buttons are described in the following table.

Button Meaning
Check all Selects the check boxes for all of the Controller variables.
Uncheck all Clears the check boxes for all of the Controller variables.

Check all created | Selects the check boxes for all of the Controller variables that were created on the
SECS/GEM Configurator.

Edit Enables editing the attributes of the selected Controller variable.
The Add, Delete, Apply, and Cancel Buttons are enabled.

Add Adds a row to the Controller variable list.

Delete Deletes the selected Controller variable.
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Button Meaning
Apply Applies the changes made in editing.
Cancel Discards the changes made in editing.
Close Closes the Controller variable dialog box.

@ Exporting Controller Variables

Use the following procedure to export the Controller variables.

1 If you click the Export Button, the Controller variables are saved to the clipboard.

2 Import the Controller variables on the clipboard to the global variable table on the Sysmac Stu-

dio.

® Importing Controller Variables

If you click the Import Button, the Controller variables that were saved on the clipboard are import-

ed to the SECS/GEM Configurator.

If the names of any of the Controller variables on the clipboard are already registered in the
SECS/GEM Configurator but the data type, Retain attribute, or Constant attribute is different, the
Controller variables are input with _Copy added to the end of the variable names.

@ Precautions for Correct Use

The following Controller variables cannot be imported. Even if there are Controller variables that
cannot be imported, an error message is not displayed and the Controller variables that can be

imported are imported.

» Controller variables with more than 127 characters in the variable name

» Controller variables with prohibited characters in the variable name

» Controller variables with data types that cannot be used in the Controller variable definitions
* A Controller variable with a text string that is neither TRUE nor FALSE for the Retain attribute
* A Controller variable with a text string that is neither TRUE nor FALSE for the Constant attrib-

ute

¢ Controller variables with more than 127 characters in the comment

The error messages that may be displayed for this menu command are described in the following

table.

Error message

Cause

Correction

The name is empty.

As given in the er-
ror message.

Enter a name for the Controller
variable.

The data type is empty.

As given in the er-
ror message.

Enter a data type for the Controller
variable.

A string starting with underscore cannot be used.

As given in the er-
ror message.

Change the name of the Controller
variable.

A string starting with numerical value (0 to 9)

cannot be used.

As given in the er-
ror message.

Change the name of the Controller
variable.

The string includes a character that cannot be

used.
<Usable characters>

0to 9, AtoZ, atoz, _ (underscore)

As given in the er-
ror message.

Change the name of the Controller
variable.
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Error message

Cause

Correction

The data type name has an invalid value.

As given in the er-
ror message.

Change the data type name for
the Controller variable. You cannot
use spaces or two-byte charac-
ters.

The link variable name is duplicated.

As given in the er-
ror message.

Change the name of the Controller
variable.

The string format is invalid.

As given in the er-
ror message.

Change the text string format for
the data type of the Controller var-
iable.

The element numbers should be specified in the
order from lower to higher values.

As given in the er-
ror message.

Change the first and last element
numbers of the array in the data
type of the Controller variable.

The array length has an invalid format.
Examples:

ARRAY[0..10] OF BOOL
ARRAYT0..10,0..10] OF BOOL
ARRAYT0..10,0..10,0..10] OF BOOL

As given in the er-
ror message.

Change the array length format for
the data type of the Controller var-
iable.

The string format is invalid.
Specify an integer between 1 and 1986.

As given in the er-
ror message.

Change the text string length for
the data type of the Controller var-
iable.

The array length is out of range.
Specify a value so that the total array size does
not exceed 65536.

As given in the er-
ror message.

Change the total size of the array
for the data type of the Controller
variable.

The set name is used for other data type.

As given in the er-
ror message.

Change the name of the Controller
variable.

The specified array element is invalid.
The first element must be 0.

As given in the er-
ror message.

Set the first element number of the
array to 0 in the data type of the
Controller variable.

A string having two or more underscores in ser-
ies cannot be used.

As given in the er-
ror message.

Change the name of the Controller
variable.

A string ending with underscore cannot be used

As given in the er-
ror message.

Change the name of the Controller
variable.

A string starting with P__ cannot be used.

As given in the er-
ror message.

Change the name of the Controller
variable.

Documentation

suojoun4 Jeg nusp -8
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The Documentation Menu is used to output information on the GEM Services. This menu provides
the following command.
* Documentation

Documentation(D) | Window(W’
i Documentation(D)

I Documentation

The Documentation command can be used to output the following eight types of information.
* ltems
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* Messages

* Equipment constants (ECVs)
« Status variables (SVs)

» Discrete variables (DVs)

* Events

* Reports

* Alarms

conmercon =

,_
3]
=

The file names and file formats for the various output files are described next.

o ltems
The items that are displayed in the Item Definition Dialog Box are output to the item file.
The file name is Document _Item.txt.
The file format is given below.

Data name <TAB> Description <TAB> Format <TAB> Data size <TAB> Fixed length

ACKC5 <TAB> Acknowledge code <TAB> 10 <TAB> 1 <TAB> N/A
ACKC6 <TAB> Acknowledge code <TAB> 10 <TAB> 1 <TAB> N/A

® Messages
The items that are displayed in the GEM Standard Messages Dialog Box and User-defined Mes-
sages Dialog Box are output to the message file. The branch numbers of user-defined messages
are displayed after the function code and separated from it with a hyphen.
The file name is Document _Message.txt.
The file format is given below.

SF <TAB> Message name <TAB> Direction <TAB> Enable/disable <TAB> W-bit setting

S1,F1 <TAB> Are You There Request(R) <TAB> H——E <TAB> Enable <TAB> ON
S1,F2 <TAB> On-Line Data <TAB> H«——E <TAB> Enable <TAB> OFF
S65,F65-1 <TAB> User-defined Message <TAB> H—E <TAB> ON
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® Equipment Constants (ECVs)
The items that are displayed in the Equipment Constant Definition Dialog Box are output to the
equipment constant (ECV) file.
The file name is Document ECV.txt.
The file format is given below.

ECID <TAB> ECNAME <TAB> Format <TAB> Data size <TAB> Link variable <TAB>
Description <TAB> ECMAX <TAB> ECMIN <TAB> ECDEF <TAB> UNITS <TAB> Fixed length

1 <TAB> EstablishCommunicationsTimeout <TAB> 52 <TAB> 1 <TAB> GEM_EstblishCommunica-
tionsTimeout <TAB> Used to initialize between attempt to resend <TAB> 256 <TAB> 1 <TAB> 60
<TAB> s <TAB> N/A

@ Status Variables (SVs)
The items that are displayed in the Status Variable Definition Dialog Box are output to the status
variable (SV) file.
The file name is Document_SV.txt.
The file format is given below.

SVID <TAB> SVNAME <TAB> Format <TAB> Data size <TAB> Link variable <TAB>
Description <TAB>UNITS <TAB> Fixed length <TAB> Trace target <TAB> Limit monitoring target
<TAB> LIMIT MIN <TAB>LIMITMAX <TAB> CEID

102 <TAB> CLOCK <TAB> 20 <TAB> 16 <TAB> N/A <TAB>This status variable contains the code
which identifies the current control state of the equipment <TAB>N/
A<TAB>Enable<TAB>OFF<TAB>N/A<TAB>N/A<TAB>N/A

suojoun4 Jeg nusp -8

@ Discrete Variables (DVs)
The items that are displayed in the Discrete Variable Definition Dialog Box are output to the dis-
crete variable (DV) file.
The file name is Document DV.txt.
The file format is given below.

uoneuswnooq G-y~

DVID <TAB> DVNAME <TAB> Format <TAB> Link variable <TAB> Description <TAB>
Data size <TAB> Description <TAB> Fixed length

304 <TAB> PPChangeName <TAB> 20 <TAB> 80 <TAB> _GEM_PPChangelnfo.PPChangeName
<TAB> N/A <TAB> The PPID which was affected upon the event of the creation, editing, or deletion
of a Process Program local to the equipment <TAB>Disable

® Events
The items that are displayed in the Event Definition Dialog Box are output to the event file.
The file name is Document_Event.txt.
The file format is given below.
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CEID <TAB> Event name <TAB> Linked RPTID"! <TAB> Enable/disableCEID

1 <TAB> Equipment Off-Line <TAB> 1<TAB>Enable

*1. If there is more than one linked RPTID registered, they are given and separated by commas. Example:
1,2

® Reports
The items that are displayed in the Report Definition Dialog Box are output to the report file.
The file name is Document_Report.txt.
The file format is given below.

RPTID <TAB> Report name <TAB> Structure

1 <TAB> Control State Change Report <TAB> "L,2<CR>1.<ControlState><CR>2<Clock>" <TAB>

® Alarms
The items that are displayed in the Alarm Definition Dialog Box are output to the alarm file.
The file name is Document_Alarm.txt.
The file format is given below.

ALID <TAB> ALCD <TAB> ALTX<TAB> CEID on Alarm Set <TAB> CEID on Alarm Clear

1 <TAB> 0 <TAB> Unit 1 exhaust pressure error <TAB> 1001 <TAB> 1002

The error messages that may be displayed for this menu command are described in the following

table.
Error message Cause Correction
The folder specified as the saving destination As given in the er- | Specify a folder that exists on the
does not exist. ror message. computer or create the specified

folder before you apply the setting.

The path name includes invalid character(s). The | As given in the er- | Change the path name.
following characters cannot be used: ror message.
ex.*?"“<>

The path name for saving destination cannot ex- | As given in the er- | Correct the saving destination.
ceed 128 characters. ror message.

8-4-6 Window

The Window Menu is used to arrange the dialog boxes that are displayed in the editing area. This
menu provides the following two commands.

» Cascade

» Close All
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Help(H)
Cascade(C)
Close All{L)

I Cascade

The Cascade command is used to cascade the dialog boxes in the editing area. When you execute

this command, the dialog boxes are displayed as shown below.

4 GEM Service Log [sf&]fe=]
i'._'ﬁSMS Condition /?‘”EU”T\ |
L iton = en )

I close Al

The Close All command is used to close all of the dialog boxes in the editing area.

suojoun4 Jeg nusp -8

8-4-7 Help

The Help Menu is used to display version information. This menu provides the following command.

» About Software

dieH /-t-8

About Software(A)...

I About Software

The About Software command displays version information on the SECS/GEM Configurator. The fol-

lowing version information is displayed.
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8-5 Toolbar Configuration

The toolbar displays icons for the following menu bar commands: New, Open, and Save. The follow-
ing icons are used for these three commands.

File(F) Build(B) Controll

® New Icon
The following icon is used for the New command.

<
+

The function of the New Icon is the same as the New command on the File Menu. Refer to New on

page 8-14 for details.

® Open lcon

The following icon is used for the Open command.

The function of the Open Icon is the same as the Open command on the File Menu. Refer to Open
on page 8-15 for details.

uoneinbyuos Jeq|oo] G-g

@ Save Ilcon
The following icon is used for the Save command.

The function of the Save Icon is the same as the Save command on the File Menu. Refer to Save
on page 8-16 for details.
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8-6 Basic Operations on the List Menus

The list menus are used to make settings for GEM Services. The following seven menus are provided
at the top level of the menu structure.

» Configuration

* HSMS Settings

» Data Definition

* Model Settings

* GEM Capability Settings

* Message Settings

» Confirm Settings

Before we describe the individual items on the list menus, we will describe the dialog box configuration
and operating methods that are the same for all of the list menus.

8-6-1 List Menu Dialog Boxes

There are the following two types of List Menu Dialog Boxes.

» Setting Dialog Boxes
A setting dialog box is displayed in the editing area if you select a top-level list menu. You can select
the tab pages and make settings other than those for Controller variables.

» Variable Dialog Boxes
If you click a variable name box in any of the setting dialog boxes, a variable dialog box is displayed.
These dialog boxes are used to create Controller variables or link them to other variables.

8-6-2  Setting Dialog Boxes

The configuration of the setting dialog boxes is shown below.
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Dialog box name  Tabs Item lists Entry area

Operator Command Izsued

Processing-Felated Report

Processing State Change ..
Clock Report
Spooling Activated Report

Spooling Deactivated Report

Spool Tranemit Falure Rep...

Process Program Change

Process Program Selected
Alarm Report

Limit Zone Tranzition Repo..

Button

sSNus 3sI7 @y} uo suonesadQ os1seg 9-g

@ Dialog Box Name
The name of the setting dialog box. The dialog box name is the same as the top-level list menu
name.

® Tabs
If there is more than one type of item that can be set on the setting dialog box, you can select a tab
to change the display. Not all setting dialog boxes have tabs.

@ Item Lists
Iltems such as report names and event names are displayed in lists. You can click the column titles
to sort the rows in ascending or descending order. The highlighted item in a list is the item that is
currently selected.

sexog bojeiq bumes z-9-8

® Entry Area
In this area, you can click into the boxes to directly enter numbers or text strings.

@ Button
The buttons are used to perform various operations. The buttons that are displayed are shown in
the following table.
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8-6-3

8-36

Button Function

Apply Enables the settings in the currently displayed dialog box. If you close a dialog box or change
the tab page without clicking the Apply Button, the settings that were made on the relevant
dialog box are discarded.

Add Adds a new row to an item list.

Delete Deletes the selected row from an item list.

Copy Adds a row with the same contents as the selected row to an item list. Use this button to cre-
ate a new item by changing only some of the settings of an existing item.

Close Closes the currently displayed dialog box.

<and > These buttons are used to move items between two lists that are displayed side by side.

Aand v These buttons are used to move the selected item up and down in the list.

Variable Dialog Boxes

The variable dialog boxes are displayed when link variable names are clicked in the setting dialog box-
es. These dialog boxes are used to link previously created Controller variables to other variables.

Link variable name

- ]

@' Process Program EI@

Unformatted | Farmatted(1) | Formatted(2)

ipment-initiated upload

itiated upload

ent-initiated download

t—initiated download

The configuration of the variable dialog boxes is shown below.
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Specified data type/All option buttons Controller variable list

Button

® Specified Data Type/All Option Buttons
The option that is selected determines the items that are displayed in the Controller variable list.
Select an option and click the Renew Button to change the display.

Button Controller variable list display

Specified data Of the Controller variables that are registered in the project, only the Controller variables
type that have the same data types, Constant attributes, and Retain attributes as the linked

sSNus 3sI7 @y} uo suonesadQ os1seg 9-g

variables are displayed.”
All All of the Controller variables that are registered in the project are displayed.
*1. Refer to 2-3-3 Link Variables on page 2-13 for information on the Constant attribute and Retain attribute

of link variables.

(o]
&
e Controller Variable List g
The Controller variables are displayed. You can click the column titles of the Controller variable at- é
tributes to sort the rows in ascending or descending order. The highlighted item in a Controller vari- E
able list is the Controller variable that is currently being selected. §
The following table gives the meanings of the attributes of the Controller variables. g
()
Attribute Meaning ’
Name The name of the Controller variable.
Data type The data type of the Controller variable.
Retain The Retain attribute of the Controller variable.
Constant The Constant attribute of the Controller variable.
Number of used | The number of registrations as a link variable.
Comment The user can enter a description of the Controller variable.
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M Precautions for Correct Use

If a Controller variable is set for more than one link variable, the Number of used attribute is set
to 2 or higher. An error will not occur in the user program, but the intended operation may not
be achieved. Always keep the Number of used attribute at 0 or 1.

@ Button

The buttons are used to perform various operations. The buttons that are displayed are shown in
the following table.

Button

Function

Edit

Enables editing the attributes of the selected Controller variable.
When you click the Edit Button, the Add, Delete, Apply, and Cancel Buttons are enabled.

Add

Adds a row to the Controller variable list.

Delete

Deletes the selected row from a Controller variable list.

Apply

Enables the settings in the currently displayed dialog box.
If you close a dialog box without clicking the Apply Button, the settings that were made on the
relevant dialog box are discarded.

Cancel

Discards the changes made in editing.

Select

Links the selected Controller variable to a variable.

Close

Closes the dialog box.

M Precautions for Correct Use

If you delete a Controller variable that is linked to another variable, the link to the other variable
is also deleted. If you change the attributes of a Controller variable that is linked to another vari-
able, the link to the other variable may also be deleted.

8-38
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8-7 Configuration

The Configuration Menu is used to make settings for the GEM Service logs. This menu provides the

following command.
* GEM Service Log

1
4 Gonfiguration |

] GEM Service Log

8-7-1 GEM Service Log

The GEM Service Log command is used to set the numbers of records in the HSMS communications

log, SECS message log, and execution log.
For details on the GEM Service logs, refer to Section 6 GEM Service Logs on page 6-1.

4 GEM Service Log =8B

The items that are displayed in the GEM Service Log Dialog Box are described in the following table
along with the meanings and value ranges of the items.

uoneinbyuoy -8

Item Meaning Range of val-
ues
Connection settings

Records to save in HSMS Sets the maximum number of records to save in the 0-100,000 o
communications log HSMS communications log in increments of 100 re- :‘

cords.™ Q
Records to save in SECS Sets the maximum number of records to save in the 0-1,000,000 5
message log SECS message log in increments of 100 records.” g
Records to save in execution | Sets the maximum number of records to save in the exe- | 0-100,000 E
log cution log in increments of 100 records. ! @

*1. Records are not saved in the logs if you set 0.

The error messages that may be displayed for this menu command are described in the following ta-

ble.
Error message Cause Correction

An entry is empty. As given in the error mes- Set all of the items.
sage.

The entered value is out of the specified As given in the error mes- Set a value within the valid setting

range. sage. range.

Set it in units of 100. As given in the error mes- Set the value to a multiple of 100.
sage.
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8-8 HSMS Settings

The HSMS Settings Menu is used to set the conditions for HSMS communications between the host
and CPU Unit. This menu provides the following command.
* HSMS Condition

[ 4 HSMS Settines |

8-8-1 HSMS Condition

The HSMS Condition command is used to set the conditions for HSMS communications between the
host and CPU Unit.

Refer to 5-2 HSMS Communications on page 5-11 for details on HSMS communications.

-

&l HSMS Condition (== =]

@ ACTIVE () PASSIVE

-
I [ N O

@ Dizable () Enable

The items that are displayed in the HSMS Condition Dialog Box are described in the following table
along with the meanings and value ranges of the items.

Item Meaning Range of values
Communications settings
Connect mode The connect mode that is used to Active/Passive
open HSMS communications.
IP address assignment on PAS- Specifies whether to set a Controller No/Yes
SIVE IP address when the connect mode is
set to passive.
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Item Meaning Range of values

Host IP address The IP address of the host. Any value except for
If the TCP/IP connect mode is set to 0.0.0.0 and

active, this is the IP address of the 255.255.255.255
host to which to send connection re-
quests.

If the TCP/IP connect mode is set to
passive and specifying an IP address
for passive connections has been set,
this is the IP address of the host from
which to accept connection requests.
IP port If the TCP/IP connect mode is set to 1 to 65535
active, this is the host TCP port num-
ber.

If the TCP/IP connect mode is set to
passive, this is the Controller TCP

port number."!

Device ID The device ID that is attached to the 0-65535
header of SECS-Il messages.

T3 (Reply timeout) T3 (reply timeout) [s]. 110120

T5 (Connect separation timeout) T5 (connect separation timeout) [s]. 11to 240

This is the minimum time interval for
an entity to cancel a TCP/IP connec-
tion.

T6 (Control transaction timeout) T6 (control transaction timeout) [s]. 1to 240
The maximum time that an HSMS
control connection can remain open
until it is assumed that a communica-
tions error occurred.

T7 (NOT SELECTED timeout) T7 (NOT SELECTED timeout) [s]. 1to 240
The time after a TCP/IP connection is
established until it is assumed that a
communications error occurred.

sbuiag SINSH 8-8

T8 (Network intercharacter timeout) | T8 (network intercharacter timeout) 1to 240
[s].

The maximum time until it is assumed
that a communications error occurred.
This is the time between receiving
consecutive bytes of one complete
HSMS message.

uonipuod SINSH 1-8-8

Conversation timeout This is the timeout value in seconds 1to 240
until the expected transaction is re-
ceived for specific transactions.

Linktest.req send interval The send interval for Linktest messag- | 0-65535
es [s].

Logging Linktest message Specifies whether to record Linktest Enabled/disabled
records in the HSMS communications
log.

*1.  You cannot specify port numbers that are reserved by the system. Refer to the NJ/NX-series CPU Unit Built-
in EtherNet/IP Port User’s Manual (Cat. No. W506) for details.

The error messages that may be displayed for this menu command are described in the following ta-
ble.
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Error message Cause Correction

An entry is empty. As given in the error mes- Set all of the items.
sage.

The entered value is out of the specified | As given in the error mes- Set a value within the valid setting

range. sage. range.

The set IP address is invalid. As given in the error mes- Change the IP address.
sage.

The set IP port is reserved for the xxxx. | The set IP port is reserved for | Change the port number of the IP
another application.™ port.

*1.  Refer to the NJ/NX-series CPU Unit Built-in EtherNet/IP Port User’s Manual (Cat. No. W506) for details.
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8-9 Data Definition

The Data Definition Menu is used to define items, equipment constants (ECs), status variables (SVs),
and discrete variables (DVs). This menu provides the following four commands.

* ltem

» Equipment Constant (EC)

 Status Variable (SV)

» Discrete Variable (DV)

’ 4 Data Definition ]

P Item
] Equipment ©

8-9-1 Item

The Item command is used to define items.
Refer to 5-3 Item Definitions on page 5-14 for details on item definitions.

uoniuya(q eyed 6-8

Deszcription

1
1
1
1
1
7
1
0

wey| 1-6-8

CGPHAME A 20 | Dizable

L

[paTAD uz '
|paTaLENGTH [IB

K B

The data settings that are displayed in the Item Definition Dialog Box are described in the following
table along with the meanings and value ranges of the settings.

Item Meaning Range of values

Detailed settings
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8-9-2

8-44

Item Meaning Range of values
Item name The name of the item. ---
Format The format of the item. Depends on the item setting
The format cannot be changed for items that have only range.
one format specified in the SECS/GEM standards.
Data size The size of the data in bytes. Depends on the item setting
The data size cannot be changed for items that have only | range.
one data size specified in the SECS/GEM standards.
Fixed length Specifies whether to use a fixed data size or a variable Enable/disable
data size for format A.
Enable: Fixed length™!
Disable: Variable length
Description A description of the item that is entered by the user. Single-byte characters: 128
characters max.
Double-byte characters: 64
characters max.

*1. If a fixed length is specified, spaces are added for items that are smaller than the data size.

You can click an item name to sort the list by that item.

The error messages that may be displayed for this menu command are described in the following ta-

ble.

Error message

Cause

Correction

An entry is empty.

As given in the error
message.

Set all of the items.

The entered value is out of the specified range.
[Range: xxxx to yyyy]

As given in the error
message.

Set a value within the valid setting
range.

Equipment Constant (EC)

add, or delete equipment constants.
Refer to 5-4 Variable Data Definitions on page 5-18 for details on equipment constant (EC) definitions.

The Equipment Constant (EC) command is used to define equipment constants (ECs). You can edit,
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& Equipment Constant (EC) Definition

U2
L]

Link wariable

GEM_EstablishCommunications Timeout

initiali
1
@
256
1
il

The EC settings that are displayed in the Equipment Constants (EC) Definition Dialog Box are descri-
bed in the following table along with the meanings and value ranges of the settings.

Item Meaning Range of values
ECID The equipment constant ID. Depends on the format that is set for the
VID in the item definitions.
You cannot set the ECID to 0.
ECNAME The equipment constant name. Alphanumerics
You cannot change equipment constants that The maximum data size is the data size
are defined in the SECS/GEM standards. specified for the ECNAME in the item defini-
tions.
Description A description of the equipment constant that is Single-byte characters: 128 characters max.
entered by the user. Double-byte characters: 64 characters max.
You cannot change equipment constants that
are defined in the SECS/GEM standards.
Detailed set-
tings
Format The format of the equipment constant. B, BOOLEAN, A, 11,12, 14, F4, F8, U1, U2,
The format cannot be changed for equipment or U4
constants that have only one format specified in
the SECS/GEM standards.
Data size The data size in bytes for format B or A. 1-120
The data size cannot be changed for equipment
constants that have only one data size specified
in the SECS/GEM standards.
Fixed length | Specifies whether to use a fixed data size or a Enable/disable
variable data size for format A.
Enable: Fixed length™
Disable: Variable length
ECMAX The maximum value that can be set. Depends on the format. This is the upper
limit for verifying the value for New Equip-
ment Constant Send (S2,F15)."2
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8-46

Item Meaning

Range of values

ECMIN The minimum value that can be set.

Depends on the format. This is the lower
limit for verifying the value for New Equip-

ment Constant Send (S2,F15)."3

ECDEF The default value when the system is started. Depends on the format, EXMAX, and EC-
MIN.
UNITS The unit of the value. The maximum value is the data size set for
You cannot change equipment constants that UNITS in the item definitions.
are defined in the SECS/GEM standards.
Link variable The variable that is linked to the equipment con- | ---

stant.

You cannot change equipment constants that
are defined in the SECS/GEM standards.

*1. If afixed length is specified, spaces are added for equipment constants that are smaller than the data size.
*2.  This value is not used for verifying the value for New Equipment Constant Send (S2,F15) for format B or A.
Only the value of the ECMAX item is used for Equipment Constant Namelist (S2,F30). For format B, enter

the limit with one byte.

*3.  This value is not used for verifying the value for New Equipment Constant Send (S2,F15) for format B or A.
Only the value of the ECMIN item is used for Equipment Constant Namelist (S2,F30). For format B, enter

the limit with one byte.

You can click an item name to sort the list by that item.

The error messages that may be displayed for this menu command are described in the following ta-

ble.

Error message

Cause

Correction

An entry is empty.

As given in the error
message.

Set all of the items.

The entered value is out of the specified range.
[Range: xxxx to yyyy]

As given in the error
message.

Set a value within the valid
setting range.

An ECID is duplicated.

As given in the error
message.

Change the value of the
ECID.

An entry may be over the valid input range.
[Valid input range: xx characters or less]

As given in the error
message.

Make the setting within the
maximum number of char-
acters.

An ECNAME includes a character that cannot be
used.

<Usable characters>

0t09,AtoZ atoz _ (underscore), - (hyphen)

As given in the error
message.

Change the setting of EC-
NAME.

An ECNAME is duplicated.

As given in the error
message.

Change the setting of EC-
NAME.

The input value in the binary (B) format is not a hexa-
decimal character.

<Hexadecimal characters>

Any combination of characters among 0t0 9, a to f,
and A to F in units of two characters.

As given in the error
message.

Enter a hexadecimal num-
ber.

The input value in binary (B) format does not agree
with the data size.

As given in the error
message.

Specify a hexadecimal num-
ber that is twice the data
size.

The value includes a character that cannot be used
for integer type (I and U).
0to 9, - (hyphen) [for U only]

As given in the error
message.

Set only usable characters.
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Error message

Cause

Correction

The value includes a character that cannot be used
for floating-point type. Or, the entered value exceeds
the valid range.

<Usable characters>

0to 9, - (hyphen), . (decimal point)

As given in the error
message.

Set only usable characters.

A link variable is not specified.

As given in the error
message.

Specify a link variable.

The value specified to the minimum value is bigger
than the maximum value.

As given in the error
message.

Set a minimum value that is
smaller than the maximum
value.

The link variable is already used for other variable da-
ta (EC, SV or DV).

As given in the error
message.

Change the link variable.

8-9-3  Status Variable (SV)

The Status Variable (SV) command is used to define status variables (SVs). You can edit, add, or

delete status variables.

Refer to 5-4 Variable Data Definitions on page 5-18 for details on status variable (SV) definitions.

NAME | Farmat D

Detailed settings

Farmat

Link wariable

The SV settings that are displayed in the Status Variable (SV) Definition Dialog Box are described in
the following table along with the meanings and value ranges of the settings.

Item Meaning Range of values
SVID The status variable ID. Depends on the format that is set for the
VID in the item definitions.
You cannot set the SVID to 0.
SVNAME The status variable name. Alphanumerics

You cannot change status variables that
are defined in the SECS/GEM standards.

nitions.

The maximum data size is the data size
specified for the SVNAME in the item defi-
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8-48

Item

Meaning

Range of values

Description

A description of the status variable that is
entered by the user.

You cannot change status variables that
are defined in the SECS/GEM standards.

Single-byte characters: 128 characters
max.
Double-byte characters: 64 characters
max.

Detailed settings

Format

The format of the status variable.

The format cannot be changed for status
variables that have only one format speci-
fied in GEM.

Set a list structure definition for format L."!
The maximum number of lists is 64. The
maximum number of nesting levels is 3.

L, B, BOOLEAN, A, I1, 12, 14, F4, F8, U1,
U2, or U4

Data size

Data size [bytes]

For format A or B, specify the data length.
For formats other than A and B, specify the
number of elements.

The data size cannot be changed for status
variables that have only one data size
specified in the SECS/GEM standards.

Format A or B:

1 to 120 bytes

Formats other than A and B:
1to 32 items

Fixed length

Specifies whether to use a fixed data size
or a variable data size for format A.

Enable: Fixed length™2
Disable: Variable length

Enable/disable

UNITS

The unit of the value.
You cannot change status variables that
are defined in the SECS/GEM standards.

The maximum value is the data size set for
UNITS in the item definitions.

Trace target

Specifies targets for trace data collection.

Target or not a target.

Limit monitoring
target

Specifies targets for limit monitoring.
Specifying a limit monitoring target is not
possible for status variables with formats L,
A, or B or for status variables with numeric
formats with multiple elements.

Target or not a target.

LIMITMAX The maximum value of the status variable | Depends on the format of the monitored
when it is specified as a limit monitoring SV.
target.

LIMITMIN The minimum value of the status variable Depends on the format of the monitored
when it is specified as a limit monitoring SV.
target.

CEID The CEID of the Limit Zone Transition Depends on the format of CEID.
event. You cannot set the CEID to 0.

Link variable The variable that is linked to the status var- | ---

iable.
You cannot change status variables that
are defined in the SECS/GEM standards.

*1.
*2.

Refer to 5-4 Variable Data Definitions on page 5-18 for the setting methods for list structure definitions.
If a fixed length is specified, spaces are added for status variables that are smaller than the data size.

The error messages that may be displayed for this menu command are described in the following ta-

ble.
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Error message

Cause

Correction

An entry is empty.

As given in the er-
ror message.

Set all of the items.

The entered value is out of the specified range.
[Range: xxxx to yyyy]

As given in the er-
ror message.

Set a value within the valid setting
range.

A SVID is duplicated.

As given in the er-
ror message.

Change the value of the SVID.

An entry may be over the valid input range.
[Valid input range: xx characters or less]

As given in the er-
ror message.

Make the setting within the maxi-
mum number of characters.

A SVNAME includes a character that cannot be
used.

<Usable characters>

0to 9, Ato Z, atoz, _ (underscore), - (hyphen)

As given in the er-
ror message.

Change the setting of SVNAME.

A SVNAME is duplicated.

As given in the er-
ror message.

Change the setting of SVNAME.

A link variable is not specified

As given in the er-
ror message.

Specify a link variable.

The CEID xxxx for the Limit monitoring is duplicated.

As given in the er-
ror message.

Change the value of the CEID for
limit monitoring.

The number of collection events exceeds the maxi-
mum.

As given in the er-
ror message.

Change the number of registered
collection events.

The link variable is already used for other variable
data (EC, SV or DV).

As given in the er-
ror message.

Change the link variable.

The list structure is not defined.

As given in the er-
ror message.

Define the list structure.

Specify the link variable of the list structure.

The list structure
link variable is not
registered.

Set the list structure.

The number of defined list structures exceeds the
maximum.

There are more
than 64 variables

with list structures.

Change the list structure.

m Precautions for Correct Use

If you delete a status variable that is registered in a report structure, the status variable is also

deleted from the report structure.

Discrete Variable (DV)

The Discrete Variable (DV) command is used to define discrete variables (DVs). You can edit, add, or

delete discrete variables.

Refer to 5-4 Variable Data Definitions on page 5-18 for details on discrete variable (DV) definitions.
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& Discrate Variable (DV) Definition

DWNAME

00 AlarmID

Format Data

Uz TN A AlarmID

The current alarm ident

The DV settings that are displayed in the Discrete Variable (DV) Definition Dialog Box are described in
the following table along with the meanings and value ranges of the settings.

Item Meaning Range of values
VID The discrete variable ID. Depends on the format that is set for the
VID in the item definitions.
You cannot set the VID to 0.
DVNAME The discrete variable name. Alphanumerics
You cannot change discrete variables that are The maximum data size is the data size
defined in the SECS/GEM standards. specified for the SVNAME in the item
definitions.
Description A description of the discrete variable that is en- Single-byte characters: 128 characters

tered by the user.
You cannot change discrete variables that are
defined in the SECS/GEM standards.

max.
Double-byte characters: 64 characters
max.

Detailed settings

Format

The format of the discrete variable.

The format cannot be changed for discrete varia-
bles that have only one format specified in the
SECS/GEM standards.

Set a list structure definition for format L.™
The maximum number of lists is 64. The maxi-
mum number of nesting levels is 3.

L, B, BOOLEAN, A, I1, 12, 14, F4, F8,
U1, U2, or U4

Data size

Data size [bytes]

For format A or B, specify the data length. For
formats other than A and B, specify the number
of elements.

The data size cannot be changed for discrete
variables that have only one data size specified
in the SECS/GEM standards.

Format A or B:

1 to 120 bytes

Formats other than A and B:
1to 32 items

Fixed length

Specifies whether to use a fixed data size or a
variable data size for format A.

Enable: Fixed length™

Disable: Variable length

Enable/disable
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Item Meaning Range of values

The variable that is linked to the discrete varia-
ble.

You cannot change discrete variables that are
defined in the SECS/GEM standards.

*1. Refer to 5-4 Variable Data Definitions on page 5-18 for the setting methods for list structure definitions.
*2. If afixed length is specified, spaces are added for discrete variables that are smaller than the data size.

Link variable

The error messages that may be displayed for this menu command are described in the following ta-
ble.

Error message

Cause

Correction

An entry is empty.

As given in the error mes-
sage.

Set all of the items.

The entered value is out of the specified range.
[Range: xxxx to yyyy]

As given in the error mes-
sage.

Set a value within the valid
setting range.

A VID is duplicated.

As given in the error mes-
sage.

Change the value of the VID.

An entry may be over the valid input range.
[Valid input range: xx characters or less]

As given in the error mes-
sage.

Make the setting within the
maximum number of charac-
ters.

A DVNAME includes a character that cannot be
used.

<Usable characters>

0t0 9, Ato Z, ato z, _ (underscore), - (hyphen)

As given in the error mes-
sage.

Change the setting of
DVNAME.

A DVNAME is duplicated.

As given in the error mes-
sage.

Change the setting of
DVNAME.

A link variable is not specified

As given in the error mes-
sage.

Specify a link variable.

The link variable is already used for other varia-
ble data (EC, SV or DV).

As given in the error mes-
sage.

Change the link variable.

The number of defined list structures exceeds
the maximum.

There are more than 64 vari-
ables with list structures.

Change the list structure.

m Precautions for Correct Use

If you delete a discrete variable that is registered in a report structure, the discrete variable is

also deleted from the report structure.

List Structure Definitions

The List Structure Definition command is used to define data item list structures for format L in the
status variable definitions or discrete variable definitions. You can edit, add, or delete data items.

NJ-series SECS/GEM CPU Units User's Manual (W528)

8-51

uoniuya(q eyed 6-8

suonuye@ 8INJoNAS 18I -6-8



8 SECS/GEM Configurator

8-52

[ List Structure Defi

Link wariable

The structure settings that are displayed in the List Structure Definition Dialog Box are described in the
following table along with the meanings and value ranges of the settings.

Item Meaning Range of values
Format The format for each data item set in the list structure. | List of fixed length data, List of length-
variable data,
B, BOOLEAN, A, 11,12, 14, F4, F8, U1,
U2, or U4
Fixed length | Specifies whether to use a fixed data size or a varia- | Enable/disable
ble data size for format A.
Enable: Fixed length™
Disable: Variable length
Iltem name The name of the message item except for the follow- | AtoZ,atoz and0to 9
ing formats: List of fixed length data or list of length- 20 characters max.
variable data.
Number of The number of lists in a list of fixed length data. The List of fixed length data: 0 to 64
lists maximum number of lists in a list of length-variable List of length-variable data: 1 to 64
data.
Data size For format A or B, specify the data length. For for- 1to 120
mats other than A and B, specify the number of ele-
ments.
Link variable | The variable that is linked to the list of length-variable | ---

data or the item. There are the following two varia-
bles.

* List element count™

* List element table™

*1. If a fixed length is specified, spaces are added for data items that are smaller than the data size.

*2. This is the link variable for a list of length-variable data.

*3. Itis an array variable. The array element data type must agree with the format of the data items. The num-
ber of array elements must be equal to or greater than the maximum number of lists for the data items.

The items that you can set in a list structure depend on the formats of the data items. The following
table shows the relationship between the data item formats and the settings in the List Structure Defi-
nition Dialog Box.
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Format item
Item name | Fixed length | Number of lists | Data size | Link variable

L, fixed length Can be set.
L, variable length | *1 Can be set. Can be set.
B Can be set. Can be set. | Can be set.
BOOLEAN Can be set. Can be set. | Can be set.
A Can be set. | Can be set. Can be set. | Can be set.
11 Can be set. Can be set. | Can be set.
12 Can be set. Can be set. | Can be set.
14 Can be set. Can be set. | Can be set.
F4 Can be set. Can be set. | Can be set.
F8 Can be set. Can be set. | Can be set.
U1 Can be set. Can be set. | Can be set.
u2 Can be set. Can be set. | Can be set.
u4 Can be set. Can be set. | Can be set.

*1.  Structures of lists of length-variable data are displayed as follows: L,n (maximum_number_of_lists).

The error messages that may be displayed for this menu command are described in the following ta-

ble.

Error message

Cause

Correction

An entry is empty.

As given in the error
message.

Set all of the items.

The entered value is out of the specified range.
[Range: xxxx to yyyy]

As given in the error
message.

Set a value within the valid setting
range.

An item includes a character that cannot be
used.

<Usable characters>

AtoZ,atoz,0to9

As given in the error
message.

Change the data item setting.

The message structure is invalid.

As given in the error
message.

Change the message structure.

The data type of the link variable is invalid.

As given in the error
message.

Change the link variable or the item
structure.

Plural items are specified without list structure
definition.

As given in the error
message.

Define the list structure.

Message levels exceed the specified nest levels.

As given in the error
message.

Do not use more than three nesting
levels for a message list.

The length-variable list is nested.

As given in the error
message.

Do not nest lists of length-variable
data.

A link variable is not specified

As given in the error
message.

Specify a link variable.
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8-10 Model Settings

The Model Setting Menu is used to define the communications state model and control state model.
This menu provides the following two commands.

» Communications State Model

» Control State Model

’ 4 Model Settings ]

8-10-1 Communications State Model

The Communications State Model command is used to define the default communications state, the
equipment model type, and the equipment software revision code in the communications state model.
Refer to 5-5-1 Communications State Model on page 5-24 for details on the communications state
model.

-

%‘ Communications State Model El@

COperation zettings

Communicati

@ EMNABLE () DISABLE
Default Communica

_GEM_DefaultCommunicationzState

MOLM
_GEM_EquipIhfo MOLM

SOFTREY

_GEM_EquipIhfo SOFTREW

Apply

The items that are displayed in the Communications State Model Dialog Box are described in the fol-
lowing table along with the meanings and value ranges of the items.

Item Meaning Range of values
Communications State
Model
Default Communica- | The default communications state when | ENABLE/
tions state the system is started. DISABLE
MDLN The equipment model type. Depends on the format of MDLN.
SOFTREV The equipment software revision code. Depends on the format of SOFTREV.

The error messages that may be displayed for this menu command are described in the following ta-

ble.
Error message Cause Correction
An entry may be over the valid input range. As given in the error Make the setting within the maxi-
[Valid input range: xx characters or less] message. mum number of characters.
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8-10-2 Control State Model

The Control State Model Menu is used to define states in the control state model.
Refer to 5-5-2 Control State Model on page 5-28 for details on the control state model.

Ee=s]

%‘ Control State Model

COperation zettings

_GEM_ControlStateParam DefaultContral
0 LocAL
_GEM_ControlStateParam DefaultOnlineSubState

Default Onlir

) Hast OFF-LINE
_GEM_CantrolStateParam ChaneeOnline Failed

Failed On

The items that are displayed in the Control State Model Dialog Box are described in the following table
along with the meanings and value ranges of the items.

Item Meaning Range of values
Control State Model

Default Control state The default control state when the system is started. | ONLINE,

Equipment OFF-LINE,
Attempt ON-LINE, or
Host OFF-LINE

Default Online substate The substate when changing to ON-LINE when the | REMOTE or LOCAL
system is started or for Request ON-LINE (S1,F17).
Failed Online state The default state for failures to go ON-LINE. Equipment OFF-LINE
or

Host OFF-LINE
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8-11 GEM Capability Settings

The GEM Capability Settings Menu is used to make settings for the GEM capabilities. This menu
provides the following eight commands/menus.

» Event Notification

* Alarm Management

* Remote Control

* Equipment Constants

* Process Program Management

» Equipment Terminal Service

 Limit Monitoring

* Spooling

| 4 GEM Capability Settings

The Remote Control Menu provides the following two commands.
* Host Command
* Enhanced Remote Command

8-11-1 Event Notification

The Event Notification command is used to define the reports to link to events and the variables to
include in reports when collection events occur.

Refer to 5-5-4 Event Notification on page 5-36 for details on event notification.

The Event Notification Dialog Box has a Report definition Tab Page to define the variables in re-
ports and an Event definition Tab Page to define the reports to link to events.

I Report Definition Tab Page

The Report definition Tab Page is used to define the variables to include in reports.
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-

&l Event Notification (== =]
Report definition

eport definition

o RPTID 1
Operator Gommand Iesued o e Cortrol-related Report

Procezsing-Felated Repaort

Processing State Change .
Clock Report
Spooling Activated Report

Spooling Deactivated Repart

Spool Tranemit Falure Rep..

Process Program Change

Process Program Selected

Blarm Repaort
Limit Zore Trangition Repo..

Delete

P
o
=
o
The report settings that are displayed on the Report definition Tab Page are described in the follow- §
ing table along with the meanings and value ranges of the settings. %
Item Meaning Range of values g
Report defini- é
tion
RPTID RPTID Depends on the format that is set for the
RPTID in the item definitions.
You cannot set the RPTID to 0.
Report The report name that is entered by the user. Single-byte characters: 128 characters §
name max. BN
Double-byte characters: 64 characters E
max. i
Structure The variable data and variable data sequence of | Maximum number of members: 64 %
the report members. %
=}

The error messages that may be displayed on this tab page are described in the following table.

Error message Cause Correction

An entry is empty. As given in the error Set all of the items.
message.

The entered value is out of the specified range. | As given in the error Set a value within the valid setting

[Range: xxxx to yyyy] message. range.

A ReportlD is duplicated. As given in the error Change the value of the RPTID.
message.

An entry may be over the valid input range. As given in the error Make the setting within the maxi-

[Valid input range: xx characters or less] message. mum number of characters.
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Error message Cause Correction
The number of collection events exceeds the There are more than 256 | Change the number of registered
maximum. collection event defini- collection events.
tions.

| Event Definition Tab Page

The Event definition Tab Page is used to define the reports to link to events.

-

&M Event Notification (== =]

Report definition | Event definition

Equiptnent OFF-LINE
Control State LOGAL
Control State REMOTE

COperator Command Izsue

Process Started

Process Completed

Process Stopped

Change Process State

Operator Equipment Cong

Process Program Change

Process Program(s) Seled
Material Feceived
Material Femoved

Spooling Activated

Spooling Deactivated

Spool Transmit Failure

Message Recognition

The event settings that are displayed on the Event definition Tab Page are described in the following
table along with the meanings and value ranges of the settings.

ltem Meaning Range of values

Event definition

Enable event Whether to enable the selected Enable/disable
event.
CEID CEID Depends on the format that is set for

the CEID in the item definitions.
You cannot set the CEID to 0.

Event name The event name that is entered by | Single-byte characters: 128 charac-
the user. ters max.
Double-byte characters: 64 charac-
ters max.
Linked report The RPTID of the report to link to | Maximum number of links: 32
the event.

In the SECS/GEM standard collection events, you cannot delete the following collection events, which
are automatically issued by the GEM Services. The Delete Button is disabled for them.
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» Control State LOCAL

» Control State REMOTE
» Spooling Activated

» Spooling Deactivated

» Spool Transmit Failure
* Alarm Detected

* Alarm Cleared

* Limit Zone Transition

8 SECS/GEM Configurator

The Alarm Detected and Alarm Cleared collection events are deleted if the registration of the relevant

alarm is deleted.

Limit Zone Transition collection events are deleted if the limit monitoring target specification is deleted

for the status variable (SV).

The error messages that may be displayed on this tab page are described in the following table.

Error message

Cause

Correction

An entry is empty.

As given in the error
message.

Set all of the items.

The entered value is out of the specified range.
[Range: xxxx to yyyy]

As given in the error
message.

Set a value within the valid setting
range.

A CEID is duplicated.

The value of the CEID is
used for another collec-
tion event.

Change the value of the CEID.

An entry may be over the valid input range.
[Valid input range: xx characters or less]

As given in the error
message.

Make the setting within the maxi-

mum number of characters.

I Setting Collection Events

The setting procedure for collection events is described below using the Operator Equipment Constant

Change collection event as an example.

The type, CEID, and report variable data for the Operator Equipment Constant Change collection

event are given in the following table.

Type

Collection event

CEID

Report variable data

Equipment constant

Operator Equipment Constant Change | 9

ECID

@ Structure of Operator Equipment Constant Change Message

The message structure for the collection event is shown in the following figure. To set up a collec-
tion event, you must set the variable definition, report definition, and event definition.

Report definition

/ Variable definition

<L,3>
<DATAID> Event definition
f_C_E_ID_>_______________,/
<L,1> '
boo<L,2> /
'<RPTID> ¥
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The structure of the Operator Equipment Constant Change message is defined as shown below. In
the variable definition, the ECIDs changed by the operator are registered.

<L,3>

<DATAID>

<CEID>

<L,1>

<L,2>
<RPTID>
<L,n> ECIDs changed by the operator

{<ECID4>!
<ECIDo>!
1<ECIDp>:

@ Setting the Variable Definition

The variable definition in the structure of the Operator Equipment Constant Change message is
set. This variable is used only in the collection event, so a discrete variable is defined. The specifi-
cations of the defined discrete variable are given in the following table.

VID | DVNAME Description Format
307 | ECIDs Changed ECID list | L

The following settings are made under Data Definition — Discrete Variable Definition in the List
Menus.

VID, DVNAME, and Description settings

-

&l Discrete Variable (DV) Definition

Faormat Data
12 e ECIDs

—
L ) iption List of changed ECIDs

Diet

Link wariable

Delete

[ |
Set the format to L and
set the list structure.

Set the format to L and set the list structure. The settings for the list structure are shown below.
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List of length-variable data

L3
List Structure Definition

Lizt of leneth-variable data -

Ed

CGHANGE_ECID_NUMBER

ltem

The list of length-variable data and item to set are given in the following table.

Type Item name | Number of lists | Data size Link variable
List of length-variable data | --- 10 -—- CHANGE_ECID_NUMBER
Item ECID 1 CHANGE_ECID_TABLE

® Report Definition Settings
The report definition in the structure of the Operator Equipment Constant Change message is set.
The specifications of the defined report are given in the following table.

RPTID Report name Linked VID
11 Equipment Constant Changed Report | 307

The following procedure is used for the settings on the Report Definition Tab Page accessed from
GEM capability — Event Notification in the List Menus.

1 Add RPTID 11 (Equipment Constant Changed Report) to the report list.
2 Enter the PRTID and report name in the report definition.

3 In the variable list, select VID 307 (ECIDs).

4 Move ECIDs to the structure.

5 Click the Apply Button.

The Report Definition Tab Page appears as shown below.
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2. Enter the RPTID and report name.

4. Move ECIDs to the structure.

Control-related Report

Operator Command Izsued

Processing-Felated Report

Processing State Change Rep
Clock Report
Spooling Activated Report

Spooling Deactivated Report

Spool Tranzmit Falure Report]

Process Program Change

01 |Limit Zone Transition Report

Delete

|

/

1. Add RPTID 11 (Equipment Constant 3. In the variable list, select VID 307 (ECIDs).

Changed Report) to the report list.

® Event Definition Settings

5. Click the Apply Button.

The event definition in the structure of the Operator Equipment Constant Change message is set.
The specifications of the defined event are given in the following table.

CEID Event name

Linked RPTID

9 Operator Equipment Constant Change

11

The following procedure is used for the settings on the Event Definition Tab Page accessed from
GEM capability — Event Notification in the List Menus.

1 Select CEID 9 (Operator Equipment Constant Change) to the event list.

2 Select RPTID 11 (Equipment Constant Changed Report) in the report name list.

3 Move the Equipment Constant Change Report to the event structure.

4 Ciick the Apply Button.

The Event Definition Tab Page appears as shown below.
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3. Move the Equipment Constant Change
Report to the structure.

Vi
&l Event Notification (== =]
Report definition | Event definition
EMABLE 1 |Equipment OFF-LINE Enable event
EMABLE 2 |Control State LOGAL I 4
EMAELE 4 |Contral State REMOTE Operator Equipmefit Constant Change
EMABLE 4 |Operator Command Izsue
EMABLE 5 |Process Started
EMABLE b |Process Completed
EMABLE 7 |Process Stopped
FrAR|F 2.0
EMAELE 11 |Process Programis) Selec
EMABLE 12 |Material Received
EMABLE 13 |Material Femoved
EMABLE 14 |Spooling Activated &
EMABLE 15 |Spooling Deactivated
EMABLE 16 |Spool Transmit Failure
EMABLE 17 |Meszage Recognition

7/
1. Select CEID 9 (Operator Equipment 2. Select RPTID 11 (Equipment Constant \

Constant Change) to the event list. Changed Report) in the report name list.
4. Click the Apply Button.

sbumes Ayjiqeded W3O LL-8

8-11-2 Alarm Management

The Alarm Management command is used to set alarm operation and define alarms.

Refer to 5-5-11 Alarm Management on page 5-50 for details on alarm management.

The Alarm Management Dialog Box has an Operation Settings Tab Page to define alarm operation
and an Alarm Definition Tab Page to define alarms.

juswabeuel wiely z-11-8

I Operation Settings Tab Page

The Operation Settings Tab Page is used to set the CEID offset when alarms occur and the CEID
offset when alarms are cleared for alarm management.

NJ-series SECS/GEM CPU Units User's Manual (W528) 8-63



8 SECS/GEM Configurator

p
&l Alarm Management

Alarm definition

Operation zettings

The items that are displayed on the Operation Settings Tab Page are described in the following table

along with the meanings

and value ranges of the items.

Item Meaning Range of values
Configuration
Offset CEID on The CEID offset of the collection events Depends on the format that is set for the
Alarms Set that are issued when alarms occur. CEID in the item definitions.
Offset CEID on The CEID offset of the collection events Depends on the format that is set for the
Alarms Clear that are issued when alarms are cleared. | CEID in the item definitions.

The error messages that may be displayed on this tab page are described in the following table.

Error message

Cause

Correction

An entry is empty.

As given in the error message.

Set all of the items.

The entered value is out of the speci-

fied range.
[Range: xxxx to yyyy]

As given in the error message.

Set a value within the valid setting
range.

The CEID on Alarms Set is duplicated.

er collection event.

The value of a CEID when an
alarm occurs is used by anoth-

Change the values of the CEIDs
when alarms occur.

The CEID on Alarms Clear is duplicat-

ed.

other collection event.

The value of a CEID when an
alarm is cleared is used by an-

Change the values of the CEIDs
when alarms are cleared.

I Alarm Definition Tab Page

The Alarm Definition Tab Page is used to edit, add, and delete alarm definitions.
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p
&l Alarm Management

Operation settings | Alarm definition

Enable | ALID

The alarm settings that are displayed on the Alarm Definition Tab Page are described in the following
table along with the meanings and value ranges of the settings.

Item Meaning Range of values
Alarm definition

Enable alarm | Whether to enable the selected alarm. Enable/disable

ALID ALID Depends on the format that is set for the
ALID in the item definitions.
You cannot set the ALID to 0.

ALCD ALCD 0-63

ALTX ALTX Alphanumerics
The maximum data size is the data size
specified for the ALTX in the item defini-
tions.

CEID on The CEID of the collection event that is issued | This value cannot be changed.

Alarms Set when the alarm occurs.

CEID on The CEID of the collection event that is issued | This value cannot be changed.

Alarms Clear | when the alarm is cleared.

The error messages that may be displayed on this tab page are described in the following table.

Error message

Cause

Correction

An entry is empty.

As given in the error mes-
sage.

Set all of the items.

The entered value is out of the speci-
fied range.
[Range: xxxx to yyyy]

As given in the error mes-
sage.

Set a value within the valid setting range.

An ALID is duplicated.

As given in the error mes-
sage.

Change the value of the ALID.

The CEID,, on Alarms Set is duplicat-
ed.

As given in the error mes-
sage.

Change the value of CEID, when the

alarm occurs.

The CEID,, on Alarms Clear is dupli-

As given in the error mes-

Change the value of CEID, when the

cated. sage. alarm is cleared.
The CEID on Alarms Set is out of As given in the error mes- | Change the value of the CEID when the
range. sage. alarm occurs.

[Range: xxxx to yyyy]

If you change the format of CEID on
Alarms Set, change the item definition.
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Error message

Cause

Correction

The CEID on Alarms Clear is out of
range.
[Range: xxxx to yyyy]

As given in the error mes-
sage.

Change the value of the CEID when the
alarm is cleared.

If you change the format of CEID on
Alarms Clear, change the item definition.

The ALTX exceeds the maximum
number of characters that can be en-
tered.

[Maximum: 128]

As given in the error mes-
sage.

Specify the ALTX with 128 characters or
less.

8-11-3 Host Command

8-66

The Host Command command on the Remote Control Menu is used to define host command opera-

tion and to define host commands.

Refer to 5-5-12 Host Commands on page 5-53 for details on host commands.
The Host Command Dialog Box has an Operation Settings Tab Page to define host command oper-
ation and a Host Command Definition Tab Page to define host commands.

I Operation Settings Tab Page

The Operation Settings Tab Page is used to set the operation conditions for host commands, such as
the attributes and the variables to which to pass item information.

%‘ Host Command

Operation settings | Host command definition

[=[=]l=]

The items that are displayed on the Operation Settings Tab Page are described in the following table
along with the meanings and value ranges of the items.

Range
Item Meaning of val-
ues
Host command definition
Link variable for S2F41: A link variable to store the value of RCMD."’ -
RCMD
Max number of CPNAMEs The maximum number of CPNAMEs that can be received. 0-32
The CPNAME count with the highest number of CPNAMEs of all
the host commands.
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Range
Item Meaning of val-
ues
Link variable for S2F41: A variable to store number of received CPNAMEs. -
CPNAME list There are the following two variables.

« CPNAME Count™
+ CPNAME Table™3

Link variable for S2F42: error | A variable to store the values of CPNAMEs with CPVAL errors.3 | -
CPNAME table

Link variable for S2F42: A variable to store the values of CPACKs with CPVAL errors™

CPACK table

*1. A host command cannot be used if link variables are not specified.

*2.  The data type is UINT.

*3. Itis an array variable. The array element data type must agree with the format of the CPNAMEs. The num-
ber of array elements exceeds the maximum number of CPNAMEs.

*4. ltis an array variable. The array element data type must agree with the format of the CPACKs. The number

of array elements exceeds the maximum number of CPNAMEs.

The error messages that may be displayed on this tab page are described in the following table.

Error message Cause Correction

An entry is empty. As given in the er- Set all of the items. o

ror message. ry
The entered value is out of the specified As given in the er- Set a value within the valid setting range. g
range. ror message. o
[Range: xxxx to yyyy] §
The specified maximum number of CPNAMEs | As given in the er- | Change the value of the maximum num- %
is smaller than the number of already regis- ror message. ber of CPNAMEs. Or, delete registered ';,
tered CPNAMEs. CPNAMEs. Z
A link variable is not specified As given in the er- | Specify a link variable. §

ror message.

I Host Command Definition Tab Page

The Host Command Definition Tab Page is used to edit, add, and delete host command definitions.

pUBIWOD JSOH €-11-8
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p
&l Host Command

Operation zettings

MName

Host command definition

RGO

CPMAME

Format

CPVAL
Link wariable

The command definition items that are displayed on the Host Command Definition Tab Page are de-
scribed in the following table along with the meanings and value ranges of the items.

Item Meaning Range of values
RCMD RCMD Alphanumerics
The maximum value is the data size set for
RCMD in the item definitions.
Description A description of the operation of the host Single-byte characters: 128 characters max.
command. Double-byte characters: 64 characters max.
CPNAME
Name CPNAME Alphanumerics
The maximum value is the data size set for
CPNAME in the item definitions.
Omission Specifies whether Host Command Send Selected: Accepted.
(S2,F41) is to be accepted if a CPNAME is Not selected: Not accepted.
not specified.
Order fixed Specifies whether Host Command Send Selected: Accepted. Not selected: Not ac-
(S2,F41) is to be accepted if the CPNAMEs | cepted.
are not in the registered reception order.
CPVAL
Format The format of CPVAL. B, BOOLEAN, A, 11, 12, 14, U1, U2, or U4
Data size The data size of CPVAL. When format of CPVAL is B or A: 1 to 120
Other formats: 1
Link variable | A link variable to store the value of CPVAL. -

The error messages that may be displayed on this tab page are described in the following table.
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Error message Cause Correction

An entry is empty. As given in the error message. | Set all of the items.

The entered value is out of the specified | As given in the error message. | Set a value within the valid setting
range. range.

[Range: xxxx to yyyy]
The reception order cannot be set to fix | As given in the error message. | Set all CPNAMEs after any

for the CPNAME which is set to omit CPNAME that is set to allow omis-
and for the subsequent CPNAMEs. sion, so that the CPNAME order is
not fixed.
An RCMD is duplicated. As given in the error message. | Change the value of the RCMD.
A CPNAME is duplicated. The value of the CPNAME is Change the value of the CPNAME.
used for another host com-
mand.
A'link variable is not specified As given in the error message. | Specify the variable to link.
An entry may be over the valid input The number of characters en- | Change the number of characters in
range. tered for RCMD or CPNAME the RCMD or CPNAME.

[Valid input range: xx characters or less] | exceeds the maximum number
of characters.

8-11-4 Enhanced Remote Command

The Enhanced Remote Command command on the Remote Control Menu is used to define en-
hanced remote command operation and to define enhanced remote commands.

Refer to 5-5-13 Enhanced Remote Commands on page 5-58 for details on enhanced remote com-
mands.

The Enhanced Remote Command Dialog Box has an Operation Settings Tab Page to define en-
hanced remote command operation and an Enhanced Remote Command Definition Tab Page to
define enhanced remote commands.

sbumes Ayjiqeded W3O LL-8

I Operation Settings Tab Page

The Operation Settings Tab Page is used to set the operation conditions for enhanced remote com-
mands, such as the attributes and the variables to which to pass item information.

-

&l Enhanced Remote Command EI@

Operation settings | Enhanced remote command definition

puBWWO) aj0Way peoueyul y-|1-8

AME table
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The items that are displayed on the Operation Settings Tab Page are described in the following table
along with the meanings and value ranges of the items.

Item Meaning Range of val-
ues
Enhanced remote command definition
Link variable for S2F49: RCMD A link variable to store the value of RCMD." -
Link variable for S2F49: OB- A link variable to store the value of OBJSPEC. -
JSPEC
Max number of CPNAMEs The maximum number of CPNAMEs that can be re- | 0-32

ceived.
The CPNAME count with the highest number of
CPNAMEs of all the enhanced remote commands.

Link variable for S2F49: CPNAME
list

A link variable to store the number of received
CPNAMEs.
There are the following two variables.

+ CPNAME Count™
+ CPNAME Table™3

Link variable for S2F50: error

A link variable to store the values of CPNAMEs with

CPNAME table CEPVAL errors.™
Link variable for S2F50: CEPACK | A link variable to store the values of CEPACKSs with -
table CEPVAL errors.™

*1.  An enhanced remote command cannot be used if the link variables are not specified.

*2.  The data type is UINT.

*3. ltis an array variable. The array element data type must agree with the format of the CPNAMEs. The num-
ber of array elements exceeds the maximum number of CPNAMEs.
*4. Itis an array variable. The array element data type must agree with the format of the CEPACKs. The num-
ber of array elements exceeds the maximum number of CPNAMEs.

The error messages that may be displayed on this tab page are described in the following table.

Error message

Cause

Correction

An entry is empty.

As given in the er-
ror message.

Set all of the items.

The entered value is out of the specified range.

[Range: xxxx to yyyy]

As given in the er-

ror message. range.

Set a value within the valid setting

The specified maximum number of CPNAMEs is
smaller than the number of already registered

CPNAMEs.

As given in the er-
ror message.
istered CPNAMEs.

Change the value of the maximum
number of CPNAMEs. Or, delete reg-

A link variable is not specified

As given in the er-
ror message.

Specify the variable to link.

I Enhanced Remote Command Definition Tab Page

The Enhanced Remote Command Definition Tab Page is used to edit, add, and delete enhanced

remote command definitions.
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p
&l Enhanced Remote Command

Operation settings | Enhanced remote command definition

RCGMD

RCGMD

CEPWVAL
Link wariable

CPNAME
Mame 0 Clr e Format Da

The command definition items that are displayed on the Enhanced Remote Command Definition
Tab Page are described in the following table along with the meanings and value ranges of the items.

Item Meaning Range of values
RCMD RCMD Alphanumerics
The maximum value is the data size set for
RCMD in the item definitions.
Description A description of the operation of the en- Single-byte characters: 128 characters max.
hanced remote command. Double-byte characters: 64 characters max.
CPNAME
Name CPNAME Alphanumerics
The maximum value is the data size set for
CPNAME in the item definitions.
Omission Specifies whether Enhanced Remote Com- Selected: Accepted.
mand (S2,F49) is to be accepted if a Not selected: Not accepted.
CPNAME is not specified.
Order fixed Specifies whether Enhanced Remote Com- Selected: Accepted.
mand (S2,F49) is to be accepted if the Not selected: Not accepted.
CPNAMEsSs are not in the registered reception
order.
CEPVAL
Format The format of CEPVAL. B, BOOLEAN, A, 11,12, 14, F4, F8, U1, U2, or
u4
Data size The data size of CEPVAL. When format of CEPVAL is B or A: 1 to 120
Other formats: 1
Link variable | A link variable to store the value of CEPVAL. | ---

The error messages that may be displayed on this tab page are described in the following table.
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8-11-5 Equipment Constants

8-72

Error message

Cause

Correction

An entry is empty.

As given in the error message.

Set all of the items.

The entered value is out of the speci-
fied range.
[Range: xxxx to yyyy]

As given in the error message.

Set a value within the valid set-
ting range.

The reception order cannot be set to fix
for the CPNAME which is set to omit
and for the subsequent CPNAMEs.

As given in the error message.

Set all CPNAMEs after any
CPNAME that is set to allow
omission, so that the CPNAME
order is not fixed.

An RCMD is duplicated.

As given in the error message.

Change the value of the RCMD.

A CPNAME is duplicated.

The value of the CPNAME is used
for another enhanced remote com-

mand.

Change the value of the
CPNAME.

A link variable is not specified

As given in the error message.

Specify the variable to link.

An entry may be over the valid input
range.

[Valid input range: xx characters or
less]

The number of characters entered

for RCMD or CPNAME exceeds
the maximum number of charac-
ters.

Change the number of charac-
ters in the RCMD or CPNAME.

The Equipment Constants command is used to set the variables to which to pass ECID lists when
there are change requests for them from the host.
Refer to 5-5-14 Equipment Constants on page 5-60 for details on equipment constants.

-
@' Equipment Constants

Operation zettings

[=[®]l=]

The items that are displayed in the Equipment Constants Dialog Box are described in the following ta-
ble along with the meanings and value ranges of the items.

Range of
Item Meaning 9
values
Equipment constant settings
Max number of change re- | The maximum number of ECIDs that can be specified with New 0-100"1

quested ECs

Equipment Constant Send (S2,F15).

Link variable for change
requested ECID list

A link variable to report the ECID list specified with New Equip- -
ment Constant Send (S2,F15).
There are the following two variables.

« ECID Count™
« ECID Table"3

*1. You cannot use the equipment constant if you specify 0.

*2.  The data type is UINT.

NJ-series SECS/GEM CPU Units User's Manual (W528)



8 SECS/GEM Configurator

*3. Itis an array variable. The array element data type must agree with the format of the ECIDs. The number of
array elements exceeds the maximum number of change requested ECs.

The error messages that may be displayed for this menu command are described in the following ta-

ble.
Error message Cause Correction

An entry is empty. As given in the error | Set all of the items.
message.

The entered value is out of the specified range. As given in the error | Set a value within the valid setting

[Range: xxxx to yyyy] message. range.

A link variable is not specified As given in the error | Specify the variable to link.
message.

8-11-6 Process Program Management

The Process Program Management command is used to define the operation of unformatted proc-
ess programs and formatted process programs.
Refer to 5-5-15 Process Program Management on page 5-64 for details on process program manage-
ment.
The Process Program Management Dialog Box has the following four tab pages.
» Operation Settings Tab Page
This tab page is used to define the common operation of the unformatted process programs and for-
matted process programs.
» Unformatted Tab Page
Used to define unformatted process programs.
* Formatted (1)
Used to define the CCODE/PPARM structure for formatted process programs.
* Formatted (2)
Used to define the link variables for formatted process programs.

sbumes Ayjiqeded W3O LL-8

I Operation Settings Tab Page

The Operation Settings Tab Page is used to set the number of saved process programs and the op-
eration conditions of the process program management table.

-

e

%‘ Process Program

Operation settings Faormatted( 1} | Formatted(2)

Juswabeuepy weiboid Ss800id 9-11-8

PPID mar
letic

e LENGTH
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The items that are displayed on the Operation Settings Tab Page are described in the following table
along with the meanings and value ranges of the items.

Range of

Item Meaning
values

Operation conditions

Number of saved process pro- | The maximum number of unformatted process programs and | g_40*1

grams formatted process programs to save.

Link variable for PPID man- A link variable for the PPID management table. -
agement table

Link variable for deletion re- A link variable for the PPID list of deletion requests from the -
quested PPID list host.

There are the following two variables.

* PPID Count™

* PPID Table™

Permissible message The maximum data size in Kbytes without the header for Proc- | 1-257

LENGTH ess Program Send (S7,F3) and Formatted Process Program

Send (S7,F23)."

*1. You cannot use process program management if you specify 0.

*2.  The data type is UINT.

*3. Itis an array variable. The array element data type must agree with the format of the PPIDs. The number of
array elements must be equal to or greater than the number of unformatted process programs and format-
ted process programs to save.

*4.  If both Process Program Send (S7,F3) and Formatted Process Program Send (S7,F23) are used, set the
larger maximum data size.

The error messages that may be displayed on this tab page are described in the following table.

Error message Cause Correction
An entry is empty. As given in the error message. | Set all of the items.
The entered value is out of the specified As given in the error message. | Set a value within the valid set-
range. ting range.

[Range: xxxx to yyyy]

A link variable is not specified As given in the error message. | Specify the variable to link.

I Unformatted Tab Page

The Unformatted Tab Page is used to define unformatted process programs and to set the variables
to which to pass the data.
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p
&l Process Program

PP

Operation settings | Unformatted

Formatted{ 1) | Formatted(2)

ipment-initiated upload

t-initiated upload

le for host-initiated download

The items that are displayed on the Unformatted Tab Page are described in the following table along
with the meanings and value ranges of the items.
You cannot use unformatted process programs if you do not set all of the link variables on the
Unformatted Tab Page.

ltem Meaning Range of values
PPBODY settings
PPBODY format The format of PPBODY. B, A 11,12, 14, U1,

U2, or U4

PPBODY data size

The data size in bytes of PPBODY.
For format A or B, specify the data length. For formats other than
A and B, specify the number of elements.

Depends on the
format.

Link variable for
equipment-initiated
upload

A link variable for an unformatted process program from an
equipment-initiated upload.

There is the following one variable.

 PPBODY

Link variable for
host-initiated up-
load

A link variable for an unformatted process program from a host-
initiated upload.

There are the following two variables.

* PPBODY

* PPID of upload request

Link variable for
equipment-initiated
download

A link variable for an unformatted process program from an
equipment-initiated download.
There are the following three variables.

« PPID™!
o LENGTH™
« PPBODY™
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Item Meaning Range of values
Link variable for A link variable for an unformatted process program from a host- -
host-initiated initiated download.
download There are the following three variables.
« PPID™
« LENGTH™
« PPBODY™

*1. The data type must agree with the format of the PPIDs.
*2.  The data type must agree with the format of the LENGTH.
*3. The data type must agree with the format of the PPBODY.

The error messages that may be displayed on this tab page are described in the following table.

Error message Cause Correction
An entry is empty. As given in the error message. | Set all of the items.
The entered value is out of the specified As given in the error message. | Set a value within the valid set-
range. ting range.
[Range: xxxx to yyyy]
A link variable is not specified As given in the error message. | Specify the variable to link.

I Formatted (1) Tab Page

The Formatted (1) Tab Page is used to edit, add, and delete CCODE/PPARM definitions for formatted
process programs.

%l Process Program

Fornatted1) | Formatied)

[ [=]l=]

FPARM format FPPARM cournt

PPA&RM Farmat Element

iable for PPARM

PPARM table FPARM count

The CCODE/PPARM definition items that are displayed on the Formatted (1) Tab Page are described
in the following table along with the meanings and value ranges of the items.
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Item Meaning Range of values
CCODE CCODE™ A, 12,14, U2, or U4
50 max.
PPARM count The maximum number of linked PPARMSs for each 1t020

CCODE.

Description A description of the command code. Single-byte characters: 128 charac-
ters max.
Double-byte characters: 64 charac-
ters max.
PPARM
Format The PPARM format for each CCODE. BOOLEAN, A, 1,12, 14, F4, F8, U1,
U2, or U4
Data size The data size in bytes of PPARM. Format A:

For format A or B, specify the data length. For for-
mats other than A and B, specify the number of ele-

ments.

1 to 120 bytes
Formats other than A:
1 to 32 items

*1.  You cannot use formatted process programs if the CCODEs are not registered.

The error messages that may be displayed on this tab page are described in the following table.

Error message

Cause

Correction

An entry is empty.

As given in the error mes-
sage.

Set all of the items.

The entered value is out of the specified

range.

[Range: xxxx to yyyy]

As given in the error mes-
sage.

Set a value within the valid setting
range.

A CCODE is duplicated.

The value of CCODE is
used in another unformat-
ted process program or for-
matted process program.

Change the value of the CCODE.

A link variable is not specified

As given in the error mes-
sage.

Specify the variable to link.

An entry may be over the valid input range.
[Valid input range: xx characters or less]

As given in the error mes-
sage.

Change the number of entered
characters.

A message in the process program ex-
ceeds the permissible message LENGTH.

As given in the error mes-
sage.

missible message length.

Change the format definition or per-

I Formatted (2) Tab Page

The Formatted (2) Tab Page is used to set the variables to which to pass the data for formatted proc-

ess programs.
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ation result

The items that are displayed on the Formatted (2) Settings Tab Page are described in the following
table along with the meanings and value ranges of the items.

Range
Item Meaning of val-
ues
Link variable for A link variable for a formatted process program from an equipment-initiated
equipment-initiated | upload.
upload There is the following one variable.
 CCODE table™
Link variable for A link variable for a formatted process program from a host-initiated upload. -
host-initiated up- There are the following two variables.
load * CCODE table"
* PPID of upload request
Link variable for A link variable for a formatted process program from an equipment-initiated -
equipment-initiated | download.
download There is the following one variable.
* PPID™
« MDLN'3

+ SOFTREV™
e CCODE count

CCODE table™!
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Item

Meaning

Range
of val-
ues

Link variable for
host-initiated
download

A link variable for an formatted process program from a host-initiated down-
load.
There are the following five variables.

« PPID™

+ MDLN™

+ SOFTREV™

* CCODE count
+ CCODE table™

Link variable for
verification check
result

A link variable for the detected error information for a downloaded formatted

process program.”®
There are the following three variables.

« ACKCTA table™®
+ SEQNUM table™
e ERRW?7 table™

*1. ltis an array variable. The array element data type must agree with the format of the CCODE. The number
of array elements exceeds the registered CCODE count.

*2.  The data type must agree with the format of the PPID.

*3. The data type must agree with the format of the MDLN.

*4. The data type must agree with the format of the SOFTREV.

*5.  This setting is made for verification.

*6. Itis an array variable. The array element data type must agree with the format of the ACKC7A. The number
of array elements exceeds the registered CCODE count.

*7. ltis an array variable. The array element data type must agree with the format of the SEQNUM. The number
of array elements exceeds the registered CCODE count.

*8. Itis an array variable. The array element data type must agree with the format of the ERRW7. The number
of array elements exceeds the registered CCODE count.

The error messages that may be displayed on this tab page are described in the following table.

Error message Cause Correction
There is a link variable that is not | As given in the error mes- Set variable names for all of the link varia-
set. sage. bles.
A link variable is not specified As given in the error mes- Specify a link variable.
sage.

8-11-7 Equipment Terminal Service

The Equipment Terminal Service command is used to set the maximum number of TEXTs and the
additional terminal TIDs for the terminal service.
Refer to 5-5-17 Equipment Terminal Service on page 5-83 for details on the equipment terminal serv-

ice.
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8-80

Q’ Equipment Terminal Service

Operation settings

The items that are displayed in the Equipment Terminal Service Dialog Box are described in the fol-
lowing table along with the meanings and value ranges of the items.

Item Meaning Range of
values
Equipment terminal specification
Number of terminals The number of terminals in the equipment. 0to 2™
1: Main terminal (TID = 0)
2: Main terminal (TID = 0) and additional terminal (TID = 1)
Number of terminal messages | The number of message lines displayed on the terminal. 0to 202
displayed on a terminal The maximum number of TEXTs that can be received for Ter-
minal Display, Multi-block (S10,F5).
Link variable for displayed A link variable for the value of TEXT for which display was re- | ---
TEXT of single-block terminal | quested with Terminal Display, Single (S10,F3)."3
messages There is the following one variable.
* Displayed TEXT
Link variable for displayed A link variable for the value of TEXT for which display was re- | ---
TEXT of multi-block terminal quested with Terminal Display, Multi-block (S10,F5).
messages There are the following two variables.

* Displayed TEXT Count™

* Displayed TEXT Table™

*1. You cannot use the equipment terminal display if you specify 0.

*2.  You cannot use multi-block equipment terminal messages if you specify 0.

*3. The data type is STRING with the number of characters set in the TEXT item.

*4. The data type is UINT.

*5. Itis an array variable. The array element data type is STRING with the number of characters set in the
TEXT item. The number of array elements must be equal to or greater than the number of displayed termi-
nal messages.

The error messages that may be displayed for this menu command are described in the following ta-
ble.

Error message Cause Correction
An entry is empty. As given in the error Set all of the items.
message.

The entered value is out of the specified range. | As given in the error Set a value within the valid setting
[Range: xxxx to yyyy] message. range.
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Error message Cause Correction
A link variable is not specified As given in the error Specify a link variable.
message.

8-11-8 Limit Monitoring

The Limit Monitoring command is used to set the operation conditions for limit monitoring.
Refer to 5-5-19 Limit Monitoring on page 5-88 for details on limit monitoring.

£ Limit Monitoring [ =] =]

Operation gettings

@ Caollectively ) Individually

The items that are displayed in the Limit Monitoring Dialog Box are described in the following table
along with the meanings and value ranges of the items.

P

Range of o

Item Meaning 9 2

values =

o

Operation settings 3

(Y

Sampling frequen- | The sampling period in seconds for limit monitoring. 1-360 =

cy 5

CEID reporting The collection event reporting method when more than one zone transi- | Collectively %

type tion occurs in the same sampling period. or Individual- Q
ly

The error messages that may be displayed for this menu command are described in the following ta-

ble.
P
Error message Cause Correction 2
An entry is empty. As given in the error message. | Set all of the items. ?
The entered value is out of the specified As given in the error message. | Set a value within the valid set- %
range. ting range. S
[Range: xxxx to yyyy] §
=
«Q

8-11-9 Spooling

The Spooling command is used to set operation conditions for spooling, such as the number of

spooled messages.
Refer to 5-5-20 Spooling on page 5-91 for details on spooling.

NJ-series SECS/GEM CPU Units User's Manual (W528) 8-81



8 SECS/GEM Configurator

The items that are displayed in the Spooling Dialog Box are described in the following table along with
the meanings and value ranges of the items.

ltem Meaning Range of values

Spool setting

Number of The maximum | 255.1000""
spooled mes- | number of

sages messages to
spool.
Messages to The primary You can enable or disable spooling individually for the following SECS mes-
spool messages to | sages.
spool. * Alarm Report Send (S5,F1)

* Event Report Send (S6,F11)

* Trace Data Send (S6,F1)

* Process Program Load Inquire (S7,F1)

* Process Program Send (S7,F3)

* Process Program Request (S7,F5)

* Formatted Process Program Send (S7,F23)

* Formatted Process Program Request (S7,F25)
* Process Program Verification Send (S7,F27)

* Terminal Request (S10,F1)

* User-defined Messages

*1.  If the format of SpoolCountActual (actual number of spooled messages) is U1, the maximum number of
spooled messages is 255 regardless of the setting.

The error messages that may be displayed for this menu command are described in the following ta-
ble.

Error message Cause Correction

An entry is empty. As given in the error message. | Set all of the items.
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Error message Cause Correction
The entered value is out of the specified As given in the error message. | Set a value within the valid set-
range. ting range.
[Range: xxxx to yyyy]

sbumes Ayjiqeded W3O LL-8
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8-12 Message Settings

The Message Settings Menu is used to define GEM standard messages and user-defined messages.
This menu provides the following two commands.

* GEM Standard Messages

» User-defined Messages

’ 4 Message Settings ]

8-12-1 GEM Standard Messages

The GEM Standard Messages command is used to enable and disable SECS/GEM standard primary
messages from the host and to set the W bits to ON or OFF in primary messages from the equipment.
Refer to 5-6-1 GEM Standard Messages on page 5-96 for details on GEM standard messages.

P =

.ﬁlGEM Standard Messages (== ]=]

| En

n

<B<B<H<i<f<B<f<i<p<psu<p<n<p<a<p<m<p<m<!

fpply

The items that are displayed in the GEM Standard Messages Dialog Box are described in the follow-
ing table along with the meanings and value ranges of the items.

Item Meaning

Enable/Disable | A setting to enable/disable the primary message from the host.
Enable: Select the check box.
Disable: Clear the check box.
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Item

Meaning

W-bit setting

The W-bit setting for the primary message from the equipment.
ON: Select the check box.
OFF: Clear the check box.

8-12-2 User-defined Messages

The User-defined Messages command is used to define SECS messages prepared by the user.
Refer to 5-6-2 User-defined Messages on page 5-98 for details on user-defined messages.

Modify

& User-defined Messages EI

Branch Mo. | Direction
1 He=

List Enabled Alarm

Structure Link wvariable

Delete

This dialog box is used to check the settings of user-defined messages in a table. The meaning of

each item is given below.
The functions of the buttons in the User-defined Messages Dialog Box are given in the following table.

Button Function

Modify Changes the definition of a previously set user-defined message."!

Add Adds a new user-defined message."

Copy Copies a previously set user-defined message and uses it to add a new user-defined message.”’

Delete Deletes a previously set user-defined message.

Apply Applies the settings in the currently displayed dialog box.
If you close the dialog box without clicking the Apply Button, the settings that were made are dis-
carded.

Close Closes the User-defined Messages Dialog Box.

*1.  The Host Command Definition Dialog Box is displayed when you click this button.

You can click an item name to sort the list by that item.

I Setting Procedure for User-defined Messages

Use the following procedure to set a user-defined message.
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8-86

1 Click the Add Button in the User-defined Messages Dialog Box.

The Host Command Definition Dialog Box is displayed.

Item na

MHumber of

2 Set the message attributes on the Host Command Definition Dialog Box.
The message attributes, meanings, and value ranges are given in the following table.

Item Meaning Range of values
MsgNo. The SECS message number. 1 to 65535
Stream The stream number of the SECS message. 1to 127
Function The function number of the SECS message. 1to 255
Branch No. An identifier for different messages that have the 1t0 20

same stream and function numbers but different
communications directions or data structures.
Direction The communications direction of the SECS mes- H—E or H—E
sage.
H—E: Host to equipment
H«—E: Equipment to host
Reply Whether a secondary message is returned.”! Yes or No
Abbrev. An abbreviation for the SECS message. AtoZandOto9

20 characters max.

Message name

The name of the SECS message.

AtoZ,atoz 0to9, spaces, un-
derscores, and hyphens
64 characters max.

*1. Setting Reply to Yes achieves the same thing as turning ON the W bit. Setting Reply to No achieves
the same thing as turning OFF the W bit.

3 Click the Apply Button.
The user-defined message with the attributes set is added to the message list in the User-de-
fined Messages Dialog Box.

4 Set the message structure settings at the bottom of the Host Command Definition Dialog Box.
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The message structure settings, meanings, and value ranges are given in the following table.

Item Meaning Range of values
Format The format of the data item. List of fixed length data, List of
length-variable data, B, BOO-
LEAN, A, 11,12, 14, F4, F8, U1,

U2, or U4

Fixed length Specifies whether to use a fixed data size or a var- | Fixed length or variable length
iable data size for format A.

Item name The name of the data item except for the following | Ato Z,atoz,and 0 to 9
formats: List of fixed length data or list of length- 20 characters max.
variable data.

Number of lists | The number of lists in a list of fixed length data. List of fixed length data: 0 to 128
The maximum number of lists in a list of length- List of length-variable data: 1 to
variable data. 128

Data size For format B or A, the data size in bytes. 1to0 120

For formats other than B and A, the number of ar-
ray elements for a numeric array.

Link variable The link variable for the data item. -—-

There are the following two link variables for a list

of length-variable data.

* List element count™

* List element table™

*1. The data type is UINT.

*2. lItis an array variable. The array element data type must agree with the format of the data items.
The number of array elements must be equal to or greater than the maximum number of lists for the
data items.

5 Click the Update Button.
The set message structure is added to the left side of the lower part of the Host Command Def-

inition Dialog Box.

sBunjeg abessa| Z1-8

6 Click the Add Button to set the new message structure.
Repeat steps 4 to 6 to complete all of the message structure.

7 After all of the message structure is complete, click the Apply Button.

I Error Messages for User-defined Messages

sabessa|\ paulep-1asn Z-Z1-8

The error messages that may be displayed for this menu command are described in the following ta-

ble.
Error message Cause Correction
An entry is empty. As given in the error mes- Set all of the items.
sage.
The entered value is out of the specified As given in the error mes- Set a value within the valid setting
range. sage. range.
[Range: xxxx to yyyy]
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Error message

Cause

Correction

An abbreviation includes a character that
cannot be used.

<Usable characters>

AtoZ,0t09

As given in the error mes-
sage.

Set an abbreviation that does not
contain invalid characters.

A message name includes a character that
cannot be used.

<Usable characters>

0to9,AtoZ atoz, _ (underscore), - (hy-
phen), (space)

As given in the error mes-
sage.

Set a message name that does not
contain invalid characters.

A link variable is not specified

As given in the error mes-
sage.

Specify a link variable.

The message number is duplicated.

As given in the error mes-
sage.

Change the value of the message
number.

The S/F branch number is duplicated.

As given in the error mes-
sage.

Change the value of the stream/
function branch number.

The message structure is invalid.

As given in the error mes-
sage.

Change the message structure.

The data type of the link variable is invalid.

As given in the error mes-
sage.

Change the link variable or the item
structure.

Plural items are specified without list struc-
ture definition.

As given in the error mes-
sage.

Define the list structure.

Message levels exceed the specified nest
levels.

More than three nesting lev-
els are used in the list in the
message.

Do not use more than three nesting
levels for a message list.

The length-variable list is nested.

A list of length-variable data
is set inside a list of length-
variable data.

Do not nest lists of length-variable
data.

The message size exceeds the maximum.

The size of the defined
message exceeds 257
Kbytes.

Change the structure of the user-
defined message.

An item name includes a character that
cannot be used.

<Usable characters>
AtoZ,atoz,0to 9

As given in the error mes-
sage.

Set an item name that does not
contain invalid characters.

The specified code is used for a standard
Stream/Function message.

The stream and function
numbers for a standard
SECS message were used
for a user-defined message.

Change the stream or function
number.

An item name is duplicated.

As given in the error mes-
sage.

Change the item name.

If there are problems in the definitions of user-defined messages, error messages will be displayed
when you build the project. The error messages that may be displayed when you build the project are

described in the following table.

Error message

Cause

Correction

The primary message (SxxFyy) that corre-
sponds to the secondary message is not
defined.

The primary message is not
defined for a secondary
message.

Define the primary message for the
secondary message.
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Error message Cause Correction

The secondary message (SxxFyy) that cor- | The secondary message is | Define the secondary message. Or,
responds to the primary message is not de- | not defined for a primary change the W-bit setting of the pri-
fined. message that has an ON mary message to OFF.

W-bit setting.
Different W-bit settings exist for an identical | SECS messages with the Use the same W-bit setting for all
primary message (SxxFyy). same stream and function SECS messages with the same

do not have the same W-bit | stream and function.

setting.

sBunjeg abessa| Z1-8
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8-13 Confirm Settings

The Confirm Settings Menu is used to display tables of the definitions of items, messages, events,
reports, and alarms. This menu provides the following five commands.

* Item List

* Message List

» Event List

* Report List

* Alarm List

[ 4 Gonfirm Settings

8-13-1 Item List

The Item List command displays a list of items defined in the SECS/GEM standards.

&l ttem List

Ttem name Jata Fixed length

The items displayed in the ltem List Dialog Box are given in the following table.

Item Meaning

Item name The name of the item.

Format The format of the item.

Data size The byte length of the item.

Fixed length | Specifies whether to use a fixed length or a variable length for format A.
Enable: Fixed length
Disable: Variable length

Description | A description of the item.
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8-13-2 Message List

The Message List command displays a list of GEM standard messages and user-defined messages.

The items displayed in the Message List Dialog Box are given in the following table.

Item Meaning
SF The stream number and function number of the SECS message.
Description | The name of the SECS message.
Direction The communications direction of the SECS message.
H—E: Host to equipment
H«—E: Equipment to host
W-bit setting | The W-bit setting.

W: ON
Blank: OFF

8-13-3 Event List

The Event List command displays a list of events defined in the SECS/GEM standards and events
defined by the user.

@l Event List

ENABLE
EMABLE
EMABLE
ENABLE
ENABLE
ENABLE
EMABLE
ENABLE

The items displayed in the Event List Dialog Box are given in the following table.
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Item Meaning
Enable Whether the event is enabled.
CEID CEID
Event name | The name of the event.
RPTID The RPTID of the report to link to the event.

8-13-4 Report List

The Report List command displays a list of reports defined in the SECS/GEM standards and reports
defined by the user.

& Report List

The items displayed in the Report List Dialog Box are given in the following table.

Item Meaning
RPTID RPTID
Report name The name of the report.
Link variable 1 to Link variable 4 | The link variables that are linked to the report.

8-13-5 Alarm List

The Alarm List command displays a list of alarms defined in the SECS/GEM standards and alarms
defined by the user.

&l Alarm List

The items displayed in the Alarms List Dialog Box are given in the following table.
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Item Meaning
Enable Whether the alarm is enabled.
ALID ALID
ALCD ALCD
ALTX ALTX
CEID on Alarms Set The CEID of the collection event that is issued when the alarm occurs.
CEID on Alarms Clear | The CEID of the collection event that is issued when the alarm is cleared.

sbujeg wiyuoy ¢1-g
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GEM Instructions
]

This appendix provides a table of GEM instructions, instruction specifications, and er-
ror codes/events for instruction execution.

Table of GEM INStruCtions ... 9-3
Common Variables in GEM INStructions ..........cccccvvieeeieeisccsiee e 9-5
Common Precautions for Correct Use of GEM Instructions........cccc.cccecceerrinneenn. 9-6
Error Codes That Occur for GEM Instruction Execution..........ccccccriiicieernnccinennn. 9-7
Global Variables Used in the Sample Programming for GEM Instructions ........ 9-8
GEM_CoONtrolServiCe.....cooiiiiicceiee e mmme e e e e 9-12
GEM_SRUEAOWN ... e 9-16
L1 =31V e 71 (0o 4 T o 1o T 9-19
GEM_SetHSMSParam ..........ccccccvecmmmimiiiiriis s ssccssssnsees e s e s s ss s s mmnss s e s e s esssnssnsssnnnns 9-22
GEM_ChangeCommSHEate ........ccccccmermmrimiiiiiiscssssmsseereee s ssssssssssssssssssssssessssssnssssnns 9-27
GEM_ChangeControlState............cccoemriiiiinmmiiiniirs s 9-33
GEM_INItEVENT ..ot cer s s e e e e e e e s ne s e n s nn e e e s nnn e e nnnnan 9-40
GEM_ReEPOIEVENt ... s 9-43
GEM_RePOIAIAIM......ciiiiiiee e ccccnecrrrre e s ssnss e e e e e e s e s e s mnnms e e e e e e e s eessnnnnnnn 9-47
GEM_ACKHOStCMd........ccoeiee e e sssss e s e s e s s mmnmn e e e e e e e e s annnn 9-52
GEM_ACKEnhancedRmMtCmMA.........cceiiiiiiiiiiccccisnmerreren e ss s s s ssssssess s e ss s esssssssssmnnns 9-63
(7 =31V 0 T- 1 T 1= L 0 N 9-69
GEM_ACKChaNGEECYV ... s s s 9-75
LT = e 1 d o =Y LY P 9-80
GEM_RespFormattedPPUpload............ooociiciiemmririiier e ccsmscsrer e s e e 9-86
GEM_ReSPPPUPIOAd........ccceccceecrirre e e s ssccsssss e e s e s e s mmnnn e e e e e s e e s nannnn 9-95
GEM_UploadFormattedPP.........ccccoeeeiiiiiiicccccsmeerrees s es s ssssssssssssss e e s ee s es s s s ssssmnnes 9-102
[ =3 I T¢ [o - T | o 9-111
GEM_AckFormattedPPDownload .............ccoomiiiireei e 9-118
GEM_ACKPPDOWNIOAd..........miiiiee i smmn e 9-129
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GEM_RequestFormattedPPDownload............cccooommimmiiiiiiicceeeee s 9-136
GEM_RequestPPDownload ... 9-146
L] T ST g Lo o oY =Y o 9-153
GEM_SendTerminalMSg.........ccccccvrmmmmmmiermrissssssssssssssrrseessssssssssssssssssssssssssssansssnsen 9-157
GEM_AckTerminalMsgSB..........cccoccmrmmiimiiiiiiscscsssssesrrse e s e s ssssssssssssssssssssssessnsssssns 9-162
GEM_AckTerminalMsgMB ... s 9-167
GEM_RequestChangeTime........cccccoimmiiiiiiiiiiicsemnr e s ssmmsns s se s 9-173
GEM_SendEqQUIPUSErMS( ..o s s 9-177
GEM_ReSPHOStUSEIMS( ....ccccccererrieeerereessnerersssseee s esssssee s s s smmee s s s smms e e s s ssmnneas 9-184
Events That Occur for GEM Instruction Execution..........ccccccmrieeieeerrncsieeennns 9-189
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Table of GEM Instructions

Instruction Name Function Page
GEM_ControlService Control GEM Service Status | Changes the GEM Service status to page 9-12
EQInitializing or EQRun.
GEM_Shutdown Shutdown GEM Service Shuts down the GEM Service. page 9-16
GEM_GetCommLog Get SECS Communications | Gets the SECS communications log. page 9-19
Log
GEM_SetHSMSParam Set HSMS Communications | Sets HSMS communications. page 9-22
Parameters
GEM_ChangeCommState Change Communications Changes the equipment communica- page 9-27
State tions state to the specified state. The
communications states are defined in
the communications state model.
GEM_ChangeControlState Change Control State Changes the equipment control state to | page 9-33
the specified state and reports the event
to the host. The control states are de-
fined in the equipment control state
model.
GEM_InitEvent Initialize Events Initializes event information. page 9-40
GEM_ReportEvent Report Event Reports events to the host. page 9-43
GEM_ReportAlarm Report Alarm Reports alarms and events to the host. | page 9-47
GEM_AckHostCmd Acknowledge Host Command | Sends the execution accept/reject result | page 9-52
in reply to an execution request for a
host command.
GEM_AckEnhancedRmtCmd | Acknowledge Enhanced Re- | Sends the execution accept/reject result | page 9-63
mote Command in reply to an execution request for an
enhanced remote command.
GEM_ChangeECV Change Equipment Constant | Changes the value of an equipment page 9-69
constant.
GEM_AckChangeECV Acknowledge Equipment Sends the equipment constant change page 9-75
Constant Change accept/reject result in reply to an equip-
ment constant change request from the
host.
GEM_AckPPDelete Acknowledge Process Pro- Sends a deletion accept/reject result in | page 9-80
gram Deletion reply to a process program deletion re-
quest from the host.
GEM_RespFormattedPPUp- | Respond to Formatted Proc- | Sends the formatted process program in | page 9-86
load ess Program Upload reply to an upload formatted process
program request from the host.
GEM_RespPPUpload Respond to Process Program | Sends the process program in reply to a | page 9-95
Upload process program upload request from
the host.
GEM_UploadFormattedPP Upload Formatted Process Uploads a formatted process program to | page 9-102
Program the host.
GEM_UploadPP Upload Process Program Uploads a process program to the host. | page 9-111
GEM_AckFormattedPP- Acknowledge Formatted Sends the accept/reject result in reply to | page 9-118

Download

Process Program Download

a request for a formatted process pro-
gram download from the host.
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Instruction Name Function Page
GEM_AckPPDownload Acknowlege Process Pro- Sends the accept/reject result in reply to | page 9-129
gram Download a request for a process program down-
load from the host.
GEM_RequestFormattedPP- | Request Formatted Process | Sends a request for a formatted process | page 9-136
DownLoad Program Download program download to the host.
GEM_RequestPPDownload Request Process Program Sends a process program download re- | page 9-146
Download quest to the host.
GEM_SendPPVerify Send Process Program Verifi- | Sends the formatted process program page 9-153
cation Result verification result to the host.
GEM_SendTerminalMsg Send Equipment Terminal Sends an equipment terminal message | page 9-157
Message to the host.
GEM_AckTerminalMsgSB Acknowledge Single-block Sends the terminal message display re- | page 9-162
Equipment Terminal Message | sult for a single-block equipment termi-
nal message received from the host.
GEM_AckTerminalMsgMB Acknowledge Multi-block Sends the terminal message display re- | page 9-167
Equipment Terminal Message | sult for a multi-block equipment terminal
message received from the host.
GEM_RequestChangeTime Request Time Change Gets the time from the host and page 9-173
changes the controller time.
GEM_SendEquipUserMsg Send Equipment-initiated Sends a user-defined message to the page 9-177
User-defined Message host.
GEM_RespHostUserMsg Respond to Host-initiated Returns the user-defined message with | page 9-184

User-defined Message

the specified message number as the
reply for a user-defined message re-
ceived from the host.
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9 GEM Instructions

Common Variables in GEM In-
structions

The following common variables are used in GEM instructions: Execute, Done, Busy, Error, and

ErrorID.
» For specifications and timing charts, refer to the NJ/NX-series Instructions Reference Manual (Cat.
No. W502).
» The output values for Simulator execution are given in the following table.
Outizt;tI:ar- Meaning Data type Execution result
Done Done BOOL TRUE: Normal end
FALSE: Error end, execution in progress, or execution condi-
tion not met.
Busy Busy BOOL TRUE: Execution processing is in progress.
FALSE: Execution processing is not in progress.
Error Error BOOL TRUE: Error end
FALSE: Normal end, execution in progress, or execution condi-
tion not met.
ErrorlD Error code WORD Error end: Error code
Normal end: WORD16#0

sSuo13ONIISU| T Ul SB[geLIEA UOWWO)
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Common Precautions for Correct
Use of GEM Instructions

9-6

The operation of GEM instructions depends on the communications states and control states de-
fined in SEMI E30. Check the specifications for each GEM instruction.
Execution of this instruction is continued until processing is completed even if the value of Execute
changes to FALSE or the execution time exceeds the task period. The value of Done changes to
TRUE when processing is completed. Use this to confirm normal end of processing.
You cannot use GEM instructions in an event task.
You can execute a maximum of 32 GEM instructions at the same time. If you execute more than 32
instructions at the same time, Error will change to TRUE.
Set the user-defined variables for GEM instructions to the same data types and variable names as
those set with the SECS/GEM Configurator. The names of user-defined variables and their settings
on the SEC/GEM Configurator are given in the user-defined variable sections for the related GEM
instructions.
The operation is as follows when more than one GEM instruction is executed at the same time:
a) Executing the Same GEM Instructions at the Same Time.

The operation depends on the instruction. Check the specifications for each instruction.
b) Executing Different GEM Instructions at the Same Time

The instructions are processed one at a time.

A timing chart is provided below.

A _‘
Execute
GEM instruction 1 Busy
|
' ]
Done !
l re
| I
Y Error : | .
|
; |
Yy —‘ |
Execute :
< Dl |
GEM instruction 2 Busy Waiting for completion ! Execution
of execution of GEM of GEM
instruction 1 instruction 2 _‘
Done
Y Error N

» Do not change the status of the system-defined variables and user-defined variables that are ac-

cessed by an instruction to execute until the Done output variable from the instruction changes to
TRUE.

NJ-series SECS/GEM CPU Units User's Manual (W528)



9 GEM Instructions

Error Codes That Occur for GEM
Instruction Execution

Error codes are assigned to the errors that can occur when instructions are executed. You can use the
error code output variable (ErrorID) to program error processing.

Lists of the error codes that can occur for the individual instructions are given in the following individu-
al instruction specifications. For details on error codes, refer to Events That Occur for GEM Instruction
Execution on page 9-189.

The priority of the error codes stored in ErrorID when more than one error cause occurs at the same
time is the same as the order in which the error codes are listed for each instruction.

uoin2ax3 uonoNIsuU| INIO 404 AN JeyL S8pos Jolig
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9 GEM Instructions

Global Variables Used in the Sam-
ple Programming for GEM Instruc-

tions

Sample programming is provided in the descriptions of individual GEM instructions. If you want to use
the sample programming on the Sysmac Studio, you must register the following variables in the global

variable table.

Name Data type Retain Con- Netwc.?rk Pub- Comment
stant lish
CHANGE_ECID_NUMBER UINT FALSE | FALSE | Do not publish | Number of Change Notifi-
cation ECIDs
CHANGE_ECID_TABLE ARRAYT0..9] OF UINT | FALSE | FALSE | Do not publish | Change Notification ECID
Table
CHANGEREQ_ECID_NUM- | UINT FALSE | FALSE | Do not publish | Number of Change Re-
BER quest ECIDs
CHANGEREQ_ECID_TABLE | ARRAY[0..9] OF UINT | FALSE | FALSE | Do not publish | Change Request ECID
Table
DELETE_PP_NUMBER UINT FALSE | FALSE | Do not publish | PPID count
DELETE_PP_TABLE ARRAY]|0..4] OF FALSE | FALSE | Do not publish | PPID table
STRING[81]
EQUIP_DOWN- UINT FALSE | FALSE | Do not publish | Equipment-initiated down-
LOAD_FPP_CCODE_NUM- load CCODE count
BER
EQUIP_DOWN- ARRAYI0..1] OF INT FALSE | FALSE | Do not publish | Equipment-initiated down-
LOAD_FPP_CCODE_TABLE load CCODE table
EQUIP_DOWN- STRING[7] FALSE | FALSE | Do not publish | Equipment-initiated down-
LOAD_FPP_MDLN load MDLN
EQUIP_DOWN- UINT FALSE | FALSE | Do not publish | Equipment-initiated for-
LOAD_FPP_PPARM1_NUM- matted download, PPARM
BER count for CCODE =1
EQUIP_DOWN- ARRAYJ0..2] OF INT FALSE | FALSE | Do not publish | Equipment-initiated for-
LOAD_FPP_PPARM1_TA- matted download,
BLE PPRAM table for CCODE
=1
EQUIP_DOWN- UINT FALSE | FALSE | Do not publish | Equipment-initiated for-
LOAD_FPP_PPARM2_NUM- matted download, PPARM
BER count for CCODE = 2
EQUIP_DOWN- ARRAY[0..1] OF UINT | FALSE | FALSE | Do not publish | Equipment-initiated for-
LOAD_FPP_PPARM2_TA- matted download,
BLE PPRAM table for CCODE
=2
EQUIP_DOWN- STRING[81] FALSE | FALSE | Do not publish | Equipment-initiated down-
LOAD_FPP_PPID load PPID
EQUIP_DOWN- STRING[7] FALSE | FALSE | Do not publish | Equipment-initiated down-
LOAD_FPP_SOFTREV load SOFTREV
EQUIP_DOWN- ARRAYT0..1023] OF FALSE | FALSE | Do not publish | Equipment-initiated down-

LOAD_PPBODY

BYTE

load PPBODY
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Name Data type Retain Con- Netw?rk Pub- Comment
stant lish
EQUIP_DOWNLOAD_PPID | STRING[81] FALSE | FALSE | Do not publish | Equipment-initiated down-
load PPID
EQUIP_DOWN- UINT FALSE | FALSE | Do not publish | Equipment-initiated down-
LOAD_LENGTH load LENGTH
EQUIP_UP- ARRAY[0..1] OF INT FALSE | FALSE | Do not publish | Equipment-initiated up-
LOAD_FPP_CCODE_TABLE load CCODE table
EQUIP_UP- UINT FALSE | FALSE | Do not publish | Equipment-initiated for-
LOAD_FPP_PPARM1_NUM- matted upload, PPARM
BER count for CCODE = 1
EQUIP_UP- ARRAY[0..2] OF INT FALSE | FALSE | Do not publish | Equipment-initiated for-
LOAD_FPP_PPARM1_TA- matted upload, PPRAM
BLE table for CCODE =1
EQUIP_UP- UINT FALSE | FALSE | Do not publish | Equipment-initiated for-
LOAD_FPP_PPARM2_NUM- matted upload, PPARM
BER count for CCODE = 1
EQUIP_UP- ARRAY[0..1] OF UINT | FALSE | FALSE | Do not publish | Equipment-initiated for-
LOAD_FPP_PPARM2_TA- matted upload, PPRAM
BLE table for CCODE = 2
EQUIP_UPLOAD_PPBODY | ARRAY[0..1023] OF FALSE | FALSE | Do not publish | Equipment-initiated up-
BYTE load PPBODY

FPP_VERIFY_ACKC7A_TA- | ARRAY[0..1] OF FALSE | FALSE | Do not publish | Verification result:
BLE USINT ACKCT7A table
FPP_VERIFY_ERRW7_TA- | ARRAY[0..1] OF FALSE | FALSE | Do not publish | Verification result:
BLE STRING[41] ERRW?7 table
FPP_VERIFY_SEQNUM_TA- | ARRAY[0..1] OF UINT | FALSE | FALSE | Do not publish | Verification result: SEQ-
BLE NUM table
HOST_DOWN- UINT FALSE | FALSE | Do not publish | Host-initiated formatted
LOAD_FPP_CCODE_NUM- download, CCODE count
BER
HOST_DOWN- ARRAY[0..1] OF INT FALSE | FALSE | Do not publish | Host-initiated formatted
LOAD_FPP_CCODE_TABLE download, CCODE table
HOST_DOWN- STRING[7] FALSE | FALSE | Do not publish | Host-initiated formatted
LOAD_FPP_MDLN download MDLN
HOST_DOWN- UINT FALSE | FALSE | Do not publish | Host-initiated formatted
LOAD_FPP_PPARM1_NUM- download, PPARM count
BER for CCODE =1
HOST_DOWN- ARRAY[0..2] OF INT FALSE | FALSE | Do not publish | Host-initiated formatted
LOAD_FPP_PPARM1_TA- download, PPRAM table
BLE for CCODE =1
HOST_DOWN- UINT FALSE | FALSE | Do not publish | Host-initiated formatted
LOAD_FPP_PPARM2_NUM- download, PPARM count
BER for CCODE =2
HOST_DOWN- ARRAY[0..1] OF UINT | FALSE | FALSE | Do not publish | Host-initiated formatted
LOAD_FPP_PPARM2_TA- download, PPRAM table
BLE for CCODE =2
HOST_DOWN- STRING[81] FALSE | FALSE | Do not publish | Host-initiated formatted
LOAD_FPP_PPID download PPID
HOST_DOWN- STRING[7] FALSE | FALSE | Do not publish | Host-initiated formatted

LOAD_FPP_SOFTREV

download SOFTREV
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Name Data type Retain Con- Netwc_:rk Pub- Comment
stant lish
HOST_DOWN- ARRAY[0..1023] OF FALSE | FALSE | Do not publish | Host-initiated download
LOAD_PPBODY BYTE PPBODY
HOST_DOWNLOAD_PPID STRING[81] FALSE | FALSE | Do not publish | Host-initiated download
PPID
HOST_DOWN- UINT FALSE | FALSE | Do not publish | Host-initiated download
LOAD_LENGTH LENGTH
HOST_UP- ARRAYJ0..1] OF INT FALSE | FALSE | Do not publish | Host-initiated upload
LOAD_FPP_CCODE_TABLE CCODE table
HOST_UP- UINT FALSE | FALSE | Do not publish | Host-initiated formatted
LOAD_FPP_PPARM1_NUM- upload, PPARM count for
BER CCODE =1
HOST_UP- ARRAYJ0..2] OF INT FALSE | FALSE | Do not publish | Host-initiated formatted
LOAD_FPP_PPARM1_TA- upload, PPRAM table for
BLE CCODE =1
HOST_UP- UINT FALSE | FALSE | Do not publish | Host-initiated formatted
LOAD_FPP_PPARM2_NUM- upload, PPARM count for
BER CCODE =2
HOST_UP- ARRAYI[0..1] OF UINT | FALSE | FALSE | Do not publish | Host-initiated formatted
LOAD_FPP_PPARM2_TA- upload, PPRAM table for
BLE CCODE =2
HOST_UPLOAD_PPBODY ARRAYI[0..1023] OF FALSE | FALSE | Do not publish | Host-initiated upload
BYTE PPBODY
HOST_UPLOADREQ_PPID | STRING[81] FALSE | FALSE | Do not publish | Host-initiated upload re-
quest PPID
HOST_UPLOA- STRING[81] FALSE | FALSE | Do not publish | Host-initiated formatted
DREQ_FPP_PPID upload request PPID
HOST_UPLOADREQ_PPID | STRING[81] FALSE | FALSE | Do not publish | Host-initiated upload re-
quest PPID
PPID_TABLE ARRAY]I0..4] OF TRUE FALSE | Do not publish | PPID management table
STRING[81]
S2F25_00001_Var ARRAYI0..9] OF FALSE | FALSE | Do not publish | User-defined message
BYTE S2,F25
S2F26_00002_Var ARRAYT0..9] OF FALSE | FALSE | Do not publish | User-defined message
BYTE S2,F26
S2F41_CPNAME_NUMBER | UINT FALSE | FALSE | Do not publish | S2,F41: CPNAME Count
S2F41_CPNAME_TABLE ARRAY]I0..2] OF FALSE | FALSE | Do notpublish | S2,F41: CPNAME table
STRING[21]
S2F41_RCMD STRING[21] FALSE | FALSE | Do not publish | S2,F41: RCMD variable
name
S2F41_START_LOTID STRING[17] FALSE | FALSE | Do not publish | CPVAL of LOTID in
START host command
S2F41_START_MID STRING[17] FALSE | FALSE | Do not publish | CPVAL of MID in START
host command
S2F41_START_PPID STRING[81] FALSE | FALSE | Do not publish | CPVAL of PPID in START
host command
S2F42_CPACK_TABLE ARRAY]|0..2] OF FALSE | FALSE | Do not publish | S2,F42: CPACK table
BYTE
S2F42_CPNAME_TABLE ARRAY]I0..2] OF FALSE | FALSE | Do not publish | S2,F42: Error CPNAME
STRING[21] table
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Name Data type Retain Con- Netwc?rk Pub- Comment
stant lish
TERMINAL_MSG_MB_NUM- | UINT FALSE | FALSE | Do not publish | Displayed TEXT of multi-
BER block terminal message -
Displayed TEXT Count
TERMINAL_MSG_MB_TA- ARRAY[0..9] OF FALSE | FALSE | Do not publish | Displayed TEXT of multi-
BLE STRING[161] block terminal message -
Displayed TEXT Table
TERMINAL _MSG_SB_TEXT | STRING[161] FALSE | FALSE | Do not publish | Link variable for displayed
TEXT of single-block ter-
minal messages - Dis-
played TEXT
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GEM_ControlService

The GEM_ControlService instruction changes the GEM Service status to EQInitializing or EQRun.

FB/F
Instruction Name UN Graphic expression ST expression
GEM_Control- | Control GEM FB GEM_ControlService_instance GEM_ControlService_in-
Service Service Status GEM_ControlService stance(Execute, Cmd, Done,
—|Execute Done |— Busy, Error, ErrorID);
—Cmd Busy —
Error —
ErrorlD —
Variables
Name Meaning 110 Description Valid range Unit | Default
Cmd Command Input Command to execute _GEM_CMD_E | - _GEM_
QINIT, CMD_E
_GEM_CMD_E QINIT
QRUN
Times, durations,
Boo- . . Real num-
Bit strings Integers dates, and text
lean bers .
strings
W W glclc|lc|lc|lc|lw|s|lo|lc| @@ | & [dlo|d|lo| un
& |2/ 5|2|5|G|S|6|E|2|3|2|/5| B | = |2|8|le|33
© |M|2|S|Q(Z|5|2 (3| 5|5 2| 0 |&A|F|©C 2
(o] g 2 = r @
Cmd Refer to Function for the enumerators of the enumerated type _eGEM_CMD.
Function

The GEM_ControlService instruction changes the GEM Service status to the status specified with
Cmd.

The data type of Cmd is enumerated type _eGEM_CMD. The changes in the GEM Service status for
the values of the enumerator are given in the following table.

Enumerator

Change in GEM Service status

_GEM_CMD_EQINIT

The status changes to EQInitializing.

_GEM_CMD_EQRUN

The status changes to EQRun.

Related System-defined Variables

Name Meaning Data type Description
_GEM_ServiceStatus GEM Service Status _sGEM_S | Gives the GEM Service status.
ER- Refer to page A-4 for details.
VICE_STA-
TUS

9-12
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Related Error Codes
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Error code Name Description
16#0400 Input Value Out of Range The value of Cmd is outside of the valid range.
16#041D Exceeded Simultaneous Instruction The number of simultaneously executed GEM instructions
Executed Resources exceeded the limit.

16#3810 GEM Service Status in Initializing The instruction was executed when the GEM Service status
was Initializing.

16#3811 GEM Service Status in EQStarting The instruction was executed with _ GEM_CMD_EQRUN
specified for Cmd when the GEM Service status was
EQStarting.

16#3812 GEM Service Status in EQInitializing The instruction was executed with  GEM_CMD_EQINT
specified for Cmd when the GEM Service status was
EQiInitializing.

16#3813 GEM Service Status in EQRun The instruction was executed with _ GEM_CMD_EQRUN
specified for Cmd when the GEM Service status was
EQRun.

16#3814 GEM Service Status in Stop The instruction was executed when the GEM Service status
was Stop.

16#3815 GEM Service Status in Error The instruction was executed when the GEM Service status
was Error.

16#3816 GEM Service Status in ShuttingDown | The instruction was executed when the GEM Service status
was ShuttingDown.

16#3817 GEM Service Status in Shutdown The instruction was executed when the GEM Service status
was Shutdown.

Precautions for Correct Use

» Check _GEM_ServiceStatus before you execute this instruction. If the instruction is executed for a
value of Cmd in any status other than those given as OK in the following table, an error will occur
and Error will change to TRUE.

GEM Service Status

9JIAIBG|03U0D NTD

Specified value of Cmd EQInitializi -

P EQStarting status 2 m":t::mg sta EQRun status Other status
_GEM_CMD_EQINIT OK Error OK Error
_GEM_CMD_EQRUN Error OK Error Error

Sample Programming

S8p0o Jouig pajejey

In this sample, the GEM Service status is changed to EQInitializing or EQRun.

+ If the GEM Service status is EQStarting or EQRun and the EQInit_Start internal variable changes
from FALSE to TRUE, the GEM Service status changes to EQInitializing.

+ If the GEM Service status is EQInitializing and the EQRun_Start internal variable changes from
FALSE to TRUE, the GEM Service status changes to EQRun.
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9 GEM Instructions

| wo
Internal . Initial
Variables Variable Data type value Comment
EQInit_Start BOOL FALSE Flag to start changing to
EQiInitializing
EQRun_Start BOOL FALSE Flag to start changing to EQRun
cmdGEMService _eGEM_CMD | _GEM_C | Command to change the status
MD_EQl
NIT
ControlService_instance GEM_Control- Instance of GEM_ControlService
Service instruction
Ext |
x.erna Variable Comment
Variables
_ GEM_ServiceStatus GEM Service status
EQInit_Start MOVE
i EN ENO
_eGEM_CMD# GEM_CMD_EQINIT —In Out — cmdGEMService
EQRun_Start MOVE
Il EN ENO
_eGEM_CMD# _GEM_CMD_EQRUN —{In Out — cmdGEMService
CntrolService_instance
] _ GEM_ServiceStatus.
EQInit_Start EQStarting GEM_ControlService
HI I I Execute Done
_GEM_ServiceStatus. cmdGEMService - Cmd E:,J:){ :
] EQRun ErrorlD |-
I
_GEM_ServiceStatus.
EQRlur_Start EQInitializing
| |
I1I [
| st
Internal Initial
Variabl D
Variables ariable ata type value Comment
EQlInit_Start BOOL FALSE Flag to start changing from
EQStarting or EQRun to
EQiInitializing
EQRun_Start BOOL FALSE Flag to start changing to EQRun
cmdGEMService _eGEM_CMD | _GEM_C | Command to change the status
MD_EQl
NIT
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\;::iearglzls Variable Data type ::::La; Comment
R_TRIG_EQInit_instance R_TRIG Instance of R_TRIG instruction for
EQInit
R_TRIG_EQRun_instance R_TRIG Instance of R_TRIG instruction for
EQRun
Trigger_EQInit BOOL FALSE Flag for FALSE to TRUE change in
EQInit_Start
Trigger_EQRun BOOL FALSE Flag for FALSE to TRUE change in
EQRun_Start
ControlService_instance GEM_Control- Instance of GEM_ControlService
Service instruction
Stage INT 0 Program execution status
\IIEe:(rti::::Is Variable Comment
_GEM_ServiceStatus GEM Service status
CASE Stage Of
0:

R TRIG EQInit instance( EQInit Start, Trigger EQInit );

R _TRIG EQRun instance( EQRun Start, Trigger EQRun );

IF( ( Trigger EQInit = TRUE )

AND ( ( _GEM ServiceStatus.EQStarting = TRUE ) OR ( GEM ServiceStatus.EQRun
= TRUE )) ) THEN
cmdGEMService := eGEM CMD# GEM CMD EQINIT;

ELSIF( ( Trigger EQRun = TRUE ) %
AND ( GEM ServiceStatus.EQInitializing = TRUE) ) THEN 'i
cmdGEMService := eGEM CMD# GEM CMD EQRUN; %

ELSE %
RETURN ; %

END IF;

// Initialization

ControlService instance( Execute:=FALSE );

Stage := 1;

1: @

ControlService instance( Execute:=TRUE, cmd:= cmdGEMService ); é.

IF( ControlService instance.Done = TRUE ) THEN g
Stage := 10; §

ELSIF( ControlService instance.Error = TRUE ) THEN %
// Add error processing as required. “
Stage := 10;

END IF;

10: // End

Stage := 0;

END_CASE;
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GEM_Shutdown

The GEM_Shutdown instruction shuts down the GEM Service.

FB/F
Instruction Name UN Graphic expression ST expression
GEM_Shut- Shutdown GEM | FB GEM_ShutDown_instance GEM_Shutdown_instance(Exe-
down Service GEM_ShutDown cute, Done, Busy, Error, ErrorID);
—j Execute Done —
Busy —
Error —
ErrorlD —

Variables

Only common variables are used.

Function

The GEM_Shutdown instruction shuts down the GEM Service.

During execution of the instruction, the _ GEM_ServiceStatus system-defined variable is
ShuttingDown. If execution ends normally, it changes to Shutdown.

Related System-defined Variables

Name Meaning Data type Description
_GEM_ServiceStatus GEM Service Status _sGEM_S | Gives the GEM Service status.
ER- Refer to page A-4 for details.
VICE_STA-
TUS

Related Error Codes

Error code Name Description
16#041D Exceeded Simultaneous Instruction The number of simultaneously executed GEM instructions
Executed Resources exceeded the limit.

16#3810 GEM Service Status in Initializing The instruction was executed when the GEM Service status
was Initializing.

16#3816 GEM Service Status in ShuttingDown The instruction was executed when the GEM Service status
was ShuttingDown.

16#3817 GEM Service Status in Shutdown The instruction was executed when the GEM Service status
was Shutdown.
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» Check _GEM_ServiceStatus before you execute this instruction. If you execute this instruction when
_GEM_ServiceStatus is ShuttingDown or Shutdown, an error will occur and Error will change to

TRUE.

» Execute this instruction before you turn OFF the power supply to the controller. If you do not execute
this instruction before you turn OFF the power supply to the controller, the data in internal non-vola-
tile memory or on the SD Memory Card may be corrupted.

Sample Programming

This sample shuts down the GEM Services.
If the GEM Service status is ShuttingDown or Shutdown and the Shutdown_Start internal variable
changes from FALSE to TRUE, the GEM Services are shut down.

)
Internal Initial
Variabl Data t C t
Variables ariabie e value ommen
Shutdown_Start BOOL FALSE Flag to start shutting down the
GEM Services
Shutdown_instance GEM_Shut- Instance of GEM_Shutdown in-
down struction
Ext I
x_erna Variable Comment
Variables
_GEM_ServiceStatus GEM Service status
) . Shutdown_instance
Shutd Start _GEM_ServiceStatus. _GEM_ServiceStatus.
utdown_sta ShuttingDown Shutdown GEM_Shutdown
Iﬂ M M Execute Done
Busy —
Error —
ErrorlD —
B
Internal . Initial
Variables Variable Data type value Comment
Shutdown_Start BOOL FALSE Flag to start shutting down the
GEM Services
R_TRIG instance R_TRIG Instance of R_TRIG instruction
Trigger BOOL FALSE Flag for FALSE to TRUE change in
Shutdown_Start
Shutdown_instance GEM_Shut- Instance of GEM_Shutdown in-
down struction
Stage INT 0 Program execution status

NJ-series SECS/GEM CPU Units User's Manual (W528)

9-17

umopinys W39

3s() 1084107 0} suonnesald



9 GEM Instructions

External
Variables

Variable

Comment

_GEM_ServiceStatus

GEM Service status

CASE Stage Of

FALSE) AND ( GEM ServiceStatus.Shutdow

THEN

0:
R TRIG instance( Shutdown Start, Trigger );
IF( ( Trigger = TRUE )
AND ( ( GEM ServiceStatus.ShuttingDown =
n FALSE) ) ) THEN
// Initialization
Shutdown instance( Execute:=FALSE );
Stage := 1;
END IF;
1: // Start send.
Shutdown instance( Execute:=TRUE );
IF( Shutdown instance.Done = TRUE ) THEN
Stage := 10;
ELSIF( Shutdown instance.Error = TRUE )
// Add error processing as required.
Stage := 10;
END IF;
10: // End
Stage := 0;
END_CASE;
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9 GEM Instructions

GEM_GetCommLog

The GEM_GetCommLog instruction gets the SECS communications log.

FB/F
Instruction Name UN Graphic expression ST expression

GEM_Get- Get SECS FB GEM_GetCommLog_instance GEM_GetCommLog_instance(Ex-
CommLog Communica- GEM_GetCommLog ecute, Done, Busy, Error, ErroriD);

tions Log — Execute Done —

Busy —

Error —

ErrorlD —

Variables

Only common variables are used.

Function

The GEM_GetCommLog instruction gets the SECS communications log.

You can get up to 100 log records with each execution of the instruction.

The SECS communications log records that are read are stored in the _ GEM_CommLog]] system-de-
fined variable. The most recent SECS communications log record is stored in _ GEM_CommLog]0].
Other records are stored in chronological order in_GEM_CommLog[1] and on.

The number of SECS communications log records that are read is stored in the _ GEM_CommLogCnt
system-defined variable.

Bojwwoolen IO

Related System-defined Variables

Name Meaning Data type Description
_GEM_CommLogCnt SECS Communications | UINT Gives the number of SECS communications log re-
Log Count cords that were gotten.
_GEM_CommLog SECS Communications | AR- Stores the SECS communications log records. %<)
Log RAY[0..99] g
OF ¢
_sGEM_Co
mmLog
_GEM_ServiceStatus GEM Service Status _SGEM_S | Gives the GEM Service status.
ER- Refer to page A-4 for details.
VICE_STA-
TUS

Related Error Codes

Error code Name Description
16#041D Exceeded Simultaneous Instruction The number of simultaneously executed GEM instructions
Executed Resources exceeded the limit.
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Error code Name Description

16#3810 GEM Service Status in Initializing The instruction was executed when the GEM Service status
was Initializing.

16#3811 GEM Service Status in EQStarting The instruction was executed when the GEM Service status
was EQStarting.

16#3814 GEM Service Status in Stop The instruction was executed when the GEM Service status
was Stop.

16#3815 GEM Service Status in Error The instruction was executed when the GEM Service status
was Error.

16#3816 GEM Service Status in ShuttingDown The instruction was executed when the GEM Service status
was ShuttingDown.

16#3817 GEM Service Status in Shutdown The instruction was executed when the GEM Service status
was Shutdown.

Precautions for Correct Use

» Check _GEM_ServiceStatus before you execute this instruction. If you execute this instruction when
_GEM_ServiceStatus is not EQInitializing or EQRun, an error will occur and Error will change to
TRUE.

Sample Programming

This sample gets the SECS communications log.
If the GEM Service status is EQInitializing or EQRun and the GetCommLog_Start internal variable
changes from FALSE to TRUE, the SECS communications log is obtained.

)
Internal Initial
Variable Data type Comment
Variables : ol value
GetCommLog_Start BOOL FALSE Flag to start getting the SECS com-
munications log
GetCommLog_instance GEM_Get Instance of GEM_GetCommLog in-
CommLog struction
External
. Variable Comment
Variables
_GEM_ServiceStatus GEM Service status
_GEM_ServiceStatus. GetCommLog_instance
GetCommLog_Start EQInitializing GEM_GetCommLog
lfl | Execute Done
1 |1
Busy |~
Error —
_GEM_ServiceStatus. ErrorlD |~
EQRun
| |
|1
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| st
\;2:;';:'5 Variable Data type ::It:: Comment
GetCommLog_Start BOOL FALSE Flag to start getting the SECS com-
munications log
R_TRIG_instance R_TRIG Instance of R_TRIG instruction
Trigger BOOL FALSE Flag for FALSE to TRUE change in
GetCommLog_Start
GetCommLog_instance GEM_Get Instance of GEM_GetCommLog in-
CommLog struction
Stage INT 0 Program execution status
\IIEa):'ti::)r;:Is Variable Comment
_GEM_ServiceStatus GEM Service status
CASE Stage Of
0:
R TRIG instance( GetCommLog Start, Trigger );
IF( ( Trigger = TRUE )
AND ( (_GEM ServiceStatus.EQInitializing = TRUE) OR (_ GEM ServiceStatus.EQR
un = TRUE) )) THEN

// Initialization
GetCommLog_instance( Execute:=FALSE ) ;
Stage := 1;
END IF;
1: // Start send.
GetCommLog instance( Execute:=TRUE ) ;

IF ( GetCommLog_instance.Done = TRUE ) THEN

Bojwwoolen IO

Stage := 10;
ELSTIF ( GetCommLog_instance.Error = TRUE ) THEN

// Add error processing as required.

Stage := 10;
END IF; o
)
10: // End E
Stage := 0; %
END CASE; @
- o
3
3
)
Q
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GEM_SetHSMSParam

The GEM_SetHSMSParam instruction sets HSMS communications.

FB/F
Instruction Name UN Graphic expression ST expression
GEM_SetHSM- | Set HSMS FB GEM_SetHSMSParam_instance GEM_SetHSMSParam_in-
SParam Communica- GEM_SetHSMSParam stance(Execute, HSMSParam,

tions Parame- —|Execute Done — Done, Busy, Error, ErrorID);

—HSMSParam Busy —

ters Error |—

ErrorlD —

Variables
Name Meaning 110 Description Valid range Unit | Default
HSMSParam HSMS communi- Input HSMS communications parameters | --- -— *1
cations parameters

*1.  If you omit an input parameter, the default value is not applied. A building error will occur.
Times, durations,
Boo- . . Real num-
Bit strings Integers dates, and text
lean bers .
strings
W | W vjleclclcecleleclo[s|lolc| m | £ [Alo][d]o] »
°<g§§‘£EEEEEEEmW§>O—|—|
© |M|2|S|Q(Z|5|2 (3| Z/1S| 2| O |R|F|O 2
(o] g 2 = r @
HSMSPar- Refer to Function for details on the structure _ GEM_HSMS_PARAM.
am
Function
The GEM_SetHSMSParam instruction sets up HSMS communications with the host according to the
specification with HSMSParam.
If execution of this instruction ends normally, the set HSMS communications parameters are saved in
non-volatile memory and stored in the controller.
The set HSMS communications parameters are not applied immediately. They are applied when exe-
cution of the GEM_ControlService instruction in which Start Equipment is specified for Cmd ends nor-
mally.
The data type of HSMSParam is structure _ sGEM_HSMS_PARAM. The meanings of the members
are as follows:
Variable U
Meaning Description Data type | Valid range .. | Default
Member nit
HSMSParam HSMS Com- HSMS communications _SGEM_HS | ---
munications settings MS_PAR-
Parameters AM
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Variable

Meaning Description Data type | Valid range .. | Default
Member nit
ConnectMode | TCP/IP Con- TCP/IP connection mode | eGEM C | GEM_CON- | --- | ---
nection Mode ONNECT NECT_PAS-
SIVE(0):Pas-
sive
_GEM_CON-
NECT_AC-
TIVE(1):Ac-
tive
PassivelPSel IP Address Connectable IP address BOOL Dependson | -—- | ---
Connection restriction” data type.
Restriction FALSE: No restriction.
Flag TRUE: Connection is pos-
sible only with the IP ad-
dress set in IpAdr.
IpAdr IP Address IP address of host STRING[25 | --- — | -
6]
PortNo Port Number Active Mode TCP/IP Con- | UINT 1 to0 65,535 —— | -
nection: Host port number
Passive Mode TCP/IP
Connection: Standby port
number for GEM Service
DevicelD Device ID ID that identifies the UINT 0to 32,767 — | -
HSMS message
T3 Reply Timeout | Maximum time to wait for | USINT 110120 s |-
Time a response message in
HSMS message commu-
nications
T5 Connection Interval to resend Select USINT 1to 240 s |-
Separation Requests when a selec-
Timeout Time tion response is not re-
ceived to a sent Select
Request
T6 Control Time- Maximum time to wait for | USINT 110 240 s |-
out Time a response message in
HSMS message commu-
nications
T7 Connection Maximum time to wait for | USINT 1to 240 s |-
Idle Timeout | 3 Select Request
Time
T8 Network Inter- | Time to monitor for HSMS | USINT 110120 s |-
character messages sent in multi-
Timeout Time packets
Conversation- | Conversation Maximum time to wait for | USINT 1to 240 s |-
Timeout Timeout Time a reply after sending a
message
*1. These settings are valid for a Passive Mode TCP/IP connection.
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9 GEM Instructions

Related System-defined Variables

Name Meaning Data type Description
_GEM_HSMSParam HSMS Communications | sGEM_HS | Gives the active HSMS communications settings.
Parameters MS_PAR- | Refer to page A-8 for details.
AM
_GEM_ServiceStatus GEM Service Status _sGEM_S | Gives the GEM Service status.
ER- Refer to page A-4 for details.
VICE_STA-
TUS
Related Error Codes
Error code Name Description
16#3828 HSMS Communications Setting Out of | A value specified in HSMSParam is outside of the valid
Range range.
16#041D Exceeded Simultaneous Instruction The number of simultaneously executed GEM instructions
Executed Resources exceeded the limit.
16#3810 GEM Service Status in Initializing The instruction was executed when the GEM Service status
was Initializing.
16#3811 GEM Service Status in EQStarting The instruction was executed when the GEM Service status
was EQStarting.
16#3814 GEM Service Status in Stop The instruction was executed when the GEM Service status
was Stop.
16#3815 GEM Service Status in Error The instruction was executed when the GEM Service status
was Error.
16#3816 GEM Service Status in ShuttingDown The instruction was executed when the GEM Service status
was ShuttingDown.
16#3817 GEM Service Status in Shutdown The instruction was executed when the GEM Service status
was Shutdown.

Precautions for Correct Use

Check _GEM_ServiceStatus before you execute this instruction. If you execute this instruction when
_GEM_ServiceStatus is not EQInitializing or EQRun, an error will occur and Error will change to

TRUE.

Sample Programming

This sample sets T3 (reply timeout time) in the HSMS communications settings to 100 s.
If the GEM Service status is EQInitializing or EQRun and the SetHSMSParam_Start internal variable
changes from FALSE to TRUE, setting the HSMS communications is started.

| o
Internal . Initial
Variables Variable Data type value Comment
SetHSMSParam_Start BOOL FALSE Flag to start setting HSMS commu-
nications setting T3
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\;::;rglaels Variable Data type :::It:: Comment
varHSMSParam _sGEM_HSMS HSMS communications setting to
_PARAM change
SetHSMSParam_instance GEM_SetHSM- Instance of GEM_SetHSMSParam
SParam instruction
\I,E;ti::::Is Variable Comment

_GEM_ServiceStatus

GEM Service status

_GEM_HSMSParam

HSMS Communications Parameters

SetHSMSParam_ Start

ii

EN

_GEM_HSMSParam — In

MOVE
ENO

Out [~ varHSMSParam

MOVE
EN ENO
USINT#100 — In Out — varHSMSParam.T3
_GEM_ ServiceStatus. SetHSMSParam_instance
EQiInitializing GEM_SetHSMSParam
I I Execute Done
GEM ServiceStatus. varHSMSParam —| HSMSParam Busy |—
- - EQRun Error —
| ErrorlD —
[
| st
Internal Initial
Variable Data type Comment
Variables : o value
SetHSMSParam_Start BOOL FALSE Flag to start setting HSMS commu-
nications setting T3
R_TRIG instance R_TRIG Instance of R_TRIG instruction
Trigger BOOL FALSE Flag for FALSE to TRUE change in
SetHSMSParam_Start
SetHSMSParam_instance GEM_SetHSM- Instance of GEM_SetHSMSParam
SParam instruction
varHSMSParam _sGEM_HSMS HSMS communications setting to
_PARAM change
Stage INT 0 Program execution status
External
i Variable Comment
Variables

_GEM_ServiceStatus

GEM Service status

_GEM_HSMSParam

HSMS Communications Parameters
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9 GEM Instructions

CASE Stage Of

0:
R _TRIG instance( SetHSMSParam Start, Trigger );
IF( ( Trigger = TRUE )
AND (( _GEM ServiceStatus.EQInitializing = TRUE ) OR ( _GEM ServiceStatus.EQ
Run = TRUE ))) THEN
// Initialization
varHSMSParam := _GEM_HSMSParam;
varHSMSParam.T3:= 100;
SetHSMSParam_instance( Execute:=FALSE, HSMSParam:=varHSMSParam ) ;
Stage := 1;
END IF;
1:
// Start send.
SetHSMSParam instance( Execute:=TRUE, HSMSParam:=varHSMSParam ) ;
IF( SetHSMSParam instance.Done = TRUE ) THEN
Stage := 10;
ELSIF ( SetHSMSParam_instance.Error = TRUE ) THEN
// Add error processing as required.
Stage := 10;
END IF;
10: // End
Stage := 0;
END_CASE;
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GEM_ChangeCommsState

The GEM_ChangeCommState instruction changes the equipment communications state to the speci-
fied state. The communications states are defined in the communications state model.

FB/F
Instruction Name UN Graphic expression ST expression
GEM_Change- | Change Com- FB GEM_ChangeCommState_instance GEM_ChangeCommState_in-
CommState munications GEM_ChangeCommState stance(Execute, TransitionEvent,
State —| Execute Done [— Done, Busy, Error, ErrorID);
— TransitionEvent Busy —
Error —
ErrorlD —
Variables
Name Meaning 1/0 Description Valid range Unit | Default
TransitionE- Transition request | Input Requested communications state _GEM_COMM | --- _GEM_
vent _DISABLED, COMM_
_GEM_COMM DISA-
_ENABLED BLED
- 5 ®
Times, durations, m
Boo- . . Real num- =
Bit strings Integers dates, and text o
lean bers ) >
strings 2
w gle|lc|lc|lcjc|o|=z|lo|lc| =& - | d|lo|ld|0|w Q
8 |X|5|/2|2|@|S|E|E|2|3|/2|5| & | = |=2/8/8|5|3 3
o] 2 8|0|z|5|2|Z|5 S|4 2| B |m|4d|° 2 g
b= o|lx| A H = | - = = z 3
ol O @ 3)
TransitionE- Refer to Function for the enumerators of the enumerated type _eGEM_COMM. 8
(]
vent
Function

The GEM_ChangeCommState instruction changes the equipment communications state to the state
specified with transition request TransitionEvent. The communications states are defined in the com-

sa|qeuep

munications state model.

The data type of TransitionEvent is enumerated type _eGEM_COMM. The communications state that
is changed to for each enumerator is given in the following table.

Enumerator New communications state
_GEM_COMM_DISABLED | DISABLED
_GEM_COMM_ENABLED | ENABLED

The communications state transition is started when the instruction ends normally. Use the
_GEM_CommunicationsState system-defined variable to confirm when the communications state tran-

sition is completed.

NJ-series SECS/GEM CPU Units User's Manual (W528) 9-27



9 GEM Instructions

Additional Information

» This instruction uses the Equipment Attempts to Establish Communications scenario for the GEM
Establish Communications capability.

» The SECS message exchange between the equipment and host is given below.
However, a SECS message is sent from the equipment to the host only when
_GEM_COMM_ENABLED is specified for the TransitionEvent input variable.

Equipment

Host

S1,F13: Establish Communications
Request

S1,F14: Establish Communications
<Request Acknowledge

Related System-defined Variables

Name Meaning Data type Description
_GEM_Communications- | Communications State _sGEM_C | Gives the state of the communications state model.
State OMM_STA | Refer to page A-9 for details.
TE

_GEM_ServiceStatus GEM Service Status _SGEM_S | Gives the GEM Service status.
ER- Refer to page A-4 for details.
VICE_STA-
TUS

Related Error Codes

Error code Name Description
16#0400 Input Value Out of Range The value of TransitionEvent is outside of the valid range.
16#041D Exceeded Simultaneous Instruction The number of simultaneously executed GEM instructions
Executed Resources exceeded the limit.

16#3810 GEM Service Status in Initializing The instruction was executed when the GEM Service status
was Initializing.

16#3811 GEM Service Status in EQStarting The instruction was executed when the GEM Service status
was EQStarting.

16#3812 GEM Service Status in EQInitializing The instruction was executed when the GEM Service status
was EQInitializing.

16#3814 GEM Service Status in Stop The instruction was executed when the GEM Service status
was Stop.

16#3815 GEM Service Status in Error The instruction was executed when the GEM Service status
was Error.

16#3816 GEM Service Status in ShuttingDown | The instruction was executed when the GEM Service status
was ShuttingDown.

16#3817 GEM Service Status in Shutdown The instruction was executed when the GEM Service status
was Shutdown.

16#381A State Transition in Progress The instruction was executed when waiting for Establish
Communications Request Acknowledge (S1,F14) from the
host. This error will not occur when a reply timeout occurs.
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Error code Name Description

16#381B Insufficient Transaction Resource When the instruction was executed, the limit to the number
of transactions that can be buffered had been reached.

Precautions for Correct Use

» Check _GEM_ServiceStatus before you execute this instruction. If you execute this instruction when
_ GEM_ServiceStatus is not EQRun, an error will occur and Error will change to TRUE.

» The instruction will end normally if the communications state requested with the TransitionEvent in-
put variable is the same as the current communications state. The communications state will not
change.

+ If the instruction is executed when the communications state is NOT COMMUNICATING, an error
will occur and Error will change to TRUE. However, if Establish Communications Request Acknowl-
edge (S1,F14) is received or if a reply timeout occurs, the instruction will end normally. If the instruc-
tion ends in an error with an error code of 16#381A, wait for the reply timeout time and then execute
the instruction again.

Sample Programming

This sample changes the communications state to ENABLED or DISABLED. It also confirms that the

communications state has changed.

If the GEM Service status is EQRun, the communications state is changed for the following changes.

* If the Enabled_Start internal variable changes from FALSE to TRUE, the communications state is
changed to ENABLED.

* If the Disabled_Start internal variable changes from FALSE to TRUE, the communications state is

changed to DISABLED.
| Lo
J;:;rglzls Variable Data type :::It:ja; Comment
Enabled_Start BOOL FALSE Flag to start changing the commu-
nications state to Enabled
Disabled_Start BOOL FALSE Flag to start changing the commu-
nications state to Disabled
transitionEvent_ CommState _eGEM_COM | _GEM_C | Event to request the change
M OMM_DI
SABLED
ChangeCommState_instance | GEM_Change- Instance of GEM_ChangeComm-
CommState State instruction
ChangeCommState_Wai- BOOL FALSE Flag that indicates waiting for com-
tResp pletion of state change
ChangeCommState_Com- BOOL FALSE State change completion flag
plete
\IIE;'ti::::Is Variable Comment
_GEM_ServiceStatus GEM Service status
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9 GEM Instructions

External
. Variable Comment
Variables
_GEM_CommunicationsState | Communications state
Enabled_Start MOVE
i EN ENO
transitionEvent
_eGEM_COMM#_GEM_COMM_ENABLED — In Out |- _CommState
Disabled_Start MOVE
M EN ENO
_6GEM_COMM# GEM_COMM_DISABLED —{In  Out |- r@nsitionEvent
_CommState
_GEM_ServiceStatus ChangeCommState_instance
Enabled_Start .EQRun GEM_ChangeCommState
Iﬂ I I — Execute Done
transitionEvent —f TransitionEvent Busy
Disabled_Start —CommState Error (—
ErrorlD —
|4
[
ChangeCommState ChangeCommState ChangeCommState
_instance.Done _Complete _WaitResp
| | I/1 M)
I [ /
ChangeCommState
_WlailtResp
I _GEM
ChangeCommState _CommunicationsState ChangeCommState
_WaitResp = .EnabledComm _Complete
| | EN | | ()
|1 . I /
transitionEvent_CommState — In1
_eGEM_COMM#_GEM_COMM_ENABLED — |n2 GEM
_CommunicationsState
= .Disabled
EN | |
transitionEvent_CommState — In1
_eGEM_COMM#_GEM_COMM_DISABLED — In2
| st
Internal Initial
Variable Data type Comment
Variables Ll value
Enabled_Start BOOL FALSE Flag to start changing the commu-
nications state to Enabled
Disabled_Start BOOL FALSE Flag to start changing the commu-

nications state to Disabled
transitionEvent_CommState | _eGEM_COM | _GEM_C | Event to request the change

M OMM_DI
SABLED
ChangeCommState_instance | GEM_Change- Instance of GEM_ChangeComm-
CommState State instruction
R_TRIG_Enabled_instance R_TRIG Instance of R_TRIG instruction for
Enabled
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\;::iearglzls Variable Data type ::::La; Comment
R_TRIG_Disabled_instance R_TRIG Instance of R_TRIG instruction for
Disabled
Trigger_Disabled BOOL FALSE Flag for FALSE to TRUE change in
Enabled_Start
Trigger_Enabled BOOL FALSE Flag for FALSE to TRUE change in
Disabled_Start
Stage INT 0 Program execution status
5;:::::'8 Variable Comment
_GEM_ServiceStatus GEM Service status
_GEM_CommunicationsState | Communications state

CASE Stage Of

0:
R _TRIG Enabled instance( Enabled Start, Trigger Enabled );
R TRIG Disabled instance( Disabled Start, Trigger Disabled );
IF( Trigger Enabled = TRUE ) THEN
transitionEvent CommState := _eGEM COMM# GEM COMM ENABLED;
ELSIF( Trigger Disabled = TRUE ) THEN
transitionEvent CommState := eGEM COMM# GEM COMM DISABLED;
ELSE
RETURN; o
END IF; IE
IF( GEM ServiceStatus.EQRun = TRUE ) THEN g
// Initialization %
ChangeCommState instance( Execute:=FALSE, transitionEvent:=transitionEvent §
CommState ) ; a
o
Stage := 1; %
END IF;
1:
// Start state change.
ChangeCommState instance( Execute:=TRUE, transitionEvent:= transitionEvent Comm
State ); _g
IF( ChangeCommState instance.Done = TRUE ) THEN )
Stage := 2; <§
ELSIF( ChangeCommState instance.Error = TRUE ) THEN g
// Add error processing as required. E'
Stage := 10;
END IF;
2:

// Wait for state change.

IF(( transitionEvent CommState = eGEM COMM# GEM COMM ENABLED)
AND GEM CommunicationsState.EnabledComm = TRUE ) THEN
Stage := 10;

ELSIF(( transitionEvent CommState = eGEM COMM# GEM COMM DISABLED )
AND GEM CommunicationsState.Disabled = TRUE ) THEN
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Stage := 10;
END IF;
10: // End
Stage := 0;
END_CASE;

9-32
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GEM_ChangeControlState

The GEM_ChangeControlState instruction changes the equipment control state to the specified state
and reports the event to the host. The control states are defined in the equipment control state model.

FB/F
Instruction Name UN Graphic expression ST expression
GEM_Change- | Change Control | FB GEM_ChangeControlState_instance GEM_ChangeCotrolState_in-
ControlState State GEM_ChangeControlState stance(Execute, TransitionEvent,
—|Execute Done — Done, Busy, Error, ErroriD);
—TransitionEvent Busy —
Error [—
ErrorlD —
Variables
Name Meaning 110 Description Valid range Unit | Default
TransitionE- Transition request | Input Requested control state _GEM_CON- - _GEM_
vent TROL_OFF- CON-
LINE, TROL_
_GEM_CON- OFF-
TROL_ON- LINE o
LINE_LOCAL, m
_GEM_COMM o
_ENABLED §
«Q
(1]
Q)
Times, durations, S
Boo- . . Real num- =3
Bit strings Integers dates, and text o
lean bers . ]
strings iy
W | glec|jc|lc|lcjc|low|z|lo|lc| = - | d|lo|ld|0|w ®
8 |28/ 2|/5|G|s|G|E|2|3|2|5| &8 | = |2|2(/8|3 3
,9,?1':00,0“54354 S5 2 m & F° =
°18| & r Q)
TransitionE- Refer to Function for the enumerators of the enumerated type _eGEM_CONTROL.
vent
5
=3
<2
- [
Function %

The GEM_ChangeControlState instruction changes the equipment control state to the state specified
with transition request TransitionEvent. The control states are defined in the equipment control state
model. After the state is changed, the event is reported to the host.

The data type of TransitionEvent is enumerated type _eGEM_CONTROL.
The control state that is changed to for each enumerator is given in the following table.

New control state
OFF-LINE
ON-LINE/LOCAL
ON-LINE/REMOTE

Enumerator
_GEM_CONTROL_OFFLINE
_GEM_CONTROL_ONLINE_LOCAL
_GEM_CONTROL_ONLINE_REMOTE
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The specified control state transition is started when the instruction ends normally. Use the
_ GEM_ControlState system-defined variable to confirm when the control state transition is completed.

Additional Information

* The SECS message exchange between the equipment and host is given below.

Equipment Host
S1,F1: Are You There Request >
_ S1,F2: On-Line Data
S6,F11: Event Report Send >

6,F12: Event Report Acknowledge

S
<

The Are You There Request (S1,F1) SECS message is sent to the host when this instruction is exe-
cuted under the following two conditions.

a) The control status must be EQUIPMENT OFF-LINE.

b) ON-LINE/LOCAL or ON-LINE/REMOTE must be specified with TransitionEvent.

Related System-defined Variables

Name Meaning Data type Description

_GEM_ControlState Control State _SGEM_C | Gives the state of the control state model.
ON- Refer to page A-10 for details.
TROL_STA
TE

_GEM_ServiceStatus GEM Service Status _sGEM_S | Gives the GEM Service status.
ER- Refer to page A-4 for details.
VICE_STA-
TUS

Related Error Codes

Error code Name Description
16#0400 Input Value Out of Range The value of TransitionEvent is outside of the valid range.
16#041D Exceeded Simultaneous Instruction The number of simultaneously executed GEM instructions
Executed Resources exceeded the limit.

16#3810 GEM Service Status in Initializing The instruction was executed when the GEM Service status
was Initializing.

16#3811 GEM Service Status in EQStarting The instruction was executed when the GEM Service status
was EQStarting.

16#3812 GEM Service Status in EQInitializing The instruction was executed when the GEM Service status
was EQInitializing.

16#3814 GEM Service Status in Stop The instruction was executed when the GEM Service status
was Stop.
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Error code Name Description

16#3815 GEM Service Status in Error The instruction was executed when the GEM Service status
was Error.

16#3816 GEM Service Status in ShuttingDown The instruction was executed when the GEM Service status
was ShuttingDown.

16#3817 GEM Service Status in Shutdown The instruction was executed when the GEM Service status
was Shutdown.

16#381A State Transition in Progress The instruction was executed when waiting for On-Line Da-
ta (S1,F2) from the host.
This error will not occur when a reply timeout occurs.

16#381B Insufficient Transaction Resource When the instruction was executed, the limit to the number
of transactions that can be buffered had been reached.

Precautions for Correct Use

» Check GEM_ServiceStatus before you execute this instruction. If you execute this instruction when
_GEM_ServiceStatus is not EQRun, an error will occur and Error will change to TRUE.

» The instruction will end normally if the control state requested with the TransitionEvent input variable
is the same as the current control state. The control state will not change.

» The instruction will end in an error if it is executed when the control state is ATTEMPT ONLINE.
However, if On-Line Data (S1,F2) is received or if a reply timeout occurs, the instruction will end nor-
mally. If the instruction ends in an error with an error code of 16#381A, wait for the reply timeout

time and then execute the instruction again.

Sample Programming

This sample changes the control state to LOCAL, REMOTE, or OFF-LINE. It also confirms that the

control state has changed.

If the GEM Service status is EQRun, the control state is changed for the following changes.
* If the Online_Local_Start internal variable changes from FALSE to TRUE, the control state is

changed to LOCAL.
« |If the Online_Remote_Start internal variable changes from FALSE to TRUE, the control state is
changed to REMOTE.
« If the Offline_Start internal variable changes from FALSE to TRUE, the control state is changed to
OFF-LINE.
)
\;::;rglils Variable Data type :::It:: Comment
Online_Local_Start BOOL FALSE Flag to start changing the control
state to LOCAL
Online_Remote_Start BOOL FALSE Flag to start changing the control
state to REMOTE
Offline_Start BOOL FALSE Flag to start changing the control
state to OFF-LINE
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\;::;r:laeL Variable Data type i:lt:;l Comment
transitionEvent_ControlState | _eGEM_CON- | _GEM_C | Event to request the change
TROL ON-
TROL_O
FFLINE
ChangeControlState_in- GEM_Change- Instance of GEM_ChangeControl-
stance ControlState State instruction
ChangeControlState_Wai- BOOL FALSE Flag that indicates waiting for com-
tResp pletion of state change
ChangeControlState_Com- BOOL FALSE State change completion flag
plete
5;:::::; Variable Comment
_GEM_ServiceStatus GEM Service status
_GEM_ControlState Control state
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Online_Local_Start MOVE
M EN ENO
transitionEvent
_eGEM_CONTROL#_GEM_CONTROL_ONLINE_LOCAL —In  Out |~ o0 oicine
Online_Remote_Start MOVE
M EN ENO
_eGEM_CONTROL# GEM_CONTROL_ONLINE_REMOTE _{|, oyt | ransitionEvent
_ControlState
Offline_Start MOVE
M EN ENO
_eGEM_CONTROL# GEM_CONTROL_OFFLINE —| | Out | ransitionEvent
_ControlState

_GEM_ServiceStatus ChangeControlState_instance

Online_Local_Start "EQRun GEM_ChangeControlState
HI I I Execute Done
. transitionEvent_ControlState — TransitionEvent Busy -
Online_Remote_Start Error —
Ifl ErrorID —
[Tl
Offline_Start
|4]
Ifl
ChangeControlState ChangeControlState ChangeControlState
_instance.Done _Complete _WaitResp
| | I/1 M)
| [ -/
ChangeControlState
_WaitResp
| | ®
|1 m
Ig
ChangeControlState _GEM_ControlState  ChangeControlState 99’
_WaitResp = .OnlineLocal _Complete a
| N | / 9
transitionEvent_ControlState — In1 3
_eGEM_CONTROL# GEM_CONTROL — |n2 g
—ONLINE_LOCAL _GEM_ControlState 7
= .OnlineRemote 5
EN | |
transitionEvent_ControlState — In1
_eGEM_CONTROL# GEM_CONTROL —{ |n2
_ONLINE_REMOTE _GEM_ControlState
= .EquipOffline
EN | g
transitionEvent_ControlState —| In1 3
_eGEM_CONTROL#_GEM_CONTROL | [n2 -%
_OFFLINE o
8
]
3
2
3
| st
Internal Initial
Variable Data type Comment
Variables e value
Online_Local_Start BOOL FALSE Flag to start changing the control
state to LOCAL
Online_Remote_Start BOOL FALSE Flag to start changing the control
state to REMOTE
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9-38

\;::;r;aeL Variable Data type ::It:fel Comment
Offline_Start BOOL FALSE Flag to start changing the control
state to OFF-LINE
transitionEvent_ControlState | _eGEM_CON- | GEM_C | Event to request the change
TROL ON-
TROL_O
FFLINE
ChangeControlState_in- GEM_Change- Instance of GEM_ChangeControl-
stance ControlState State instruction
R_TRIG_Local_instance R_TRIG Instance of R_TRIG instruction for
Online_Local
R_TRIG_Remote_instance R_TRIG Instance of R_TRIG instruction for
Online_Remote
R_TRIG_Offline_instance R_TRIG Instance of R_TRIG instruction for
Offline
Trigger_Local BOOL FALSE Flag for FALSE to TRUE change in
Online_Local_Start
Trigger_Remote BOOL FALSE Flag for FALSE to TRUE change in
Online_Remote_Start
Trigger_Offline BOOL FALSE Flag for FALSE to TRUE change in
Offline_Start
Stage INT 0 Program execution status
Ext_ernal Variable Comment
Variables

_GEM_ServiceStatus

GEM Service status

_GEM_ControlState

Control state

CASE Stage Of

0:

// Start

R TRIG Local instance( Online Local Start, Trigger Local );

R _TRIG Remote instance( Online Remote Start,

R TRIG Offline instance( Offline Start,

Trigger Remote );

Trigger Offline );

IF( Trigger Local = TRUE ) THEN

transitionEvent ControlState := eGEM CONTROL# GEM CONTROL ONLINE LOCAL;
ELSIF( Trigger Remote = TRUE THEN

transitionEvent ControlState := eGEM CONTROL# GEM CONTROL ONLINE REMOTE;
ELSIF( Trigger Offline = TRUE THEN

transitionEvent ControlState := eGEM CONTROL# GEM CONTROL OFFLINE;
ELSE

RETURN;
END IF;
IF (_GEM ServiceStatus.EQRun TRUE ) THEN

// Initialization

ChangeControlState instance( Execute:=FALSE, transitionEvent:=transitionEve

nt ControlState );

1:

Stage := 1;

END IF;

// Start state change.
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ChangeControlState instance( Execute:=TRUE, transitionEvent:= transitionEvent C
ontrolState );
IF( ChangeControlState instance.Done = TRUE ) THEN
Stage := 2;
ELSIF( ChangeControlState instance.Error = TRUE ) THEN
// Add error processing as required.
Stage := 10;
END IF;
2: // Wait for state change.
IF( (transitionEvent ControlState = eGEM CONTROL# GEM CONTROL ONLINE LOCAL )
AND GEM ControlState.OnlineLocal = TRUE ) THEN
Stage := 10;
ELSIF( (transitionEvent ControlState = eGEM CONTROL# GEM CONTROL ONLINE REMOTE

AND GEM ControlState.OnlineRemote = TRUE ) THEN
Stage := 10;

ELSIF( (transitionEvent ControlState = eGEM CONTROL# GEM CONTROL OFFLINE )
AND GEM ControlState.EquipOffline = TRUE ) THEN

Stage := 10;
END IF;
10: // End
Stage := 0;
END CASE;

sjejgjonuogabueyy NI
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GEM _InitEvent

The GEM _InitEvent instruction initializes event information.

FB/F
Instruction Name UN Graphic expression ST expression
GEM _InitEvent | Initialize Events | FB GEM_InitEvent_instance GEM _InitEvent_instance(Execute,
GEM_InitEvent Done, Busy, Error, ErrorID);

—j Execute Done —

Busy —

Error —

ErrorlD —

Variables

Only common variables are used.

Function

The GEM _InitEvent instruction initializes event information. The event information returns to the val-
ues that were set on the SECS/GEM Configurator.

Additional Information

» Events can be dynamically added from the host for acceptance tests. Execute this instruction to initi-
alize these events without using the SECS/GEM Configurator.

Related System-defined Variables

Name Meaning Data type Description
_GEM_ServiceStatus GEM Service Status _sGEM_S | Gives the GEM Service status.
ER- Refer to page A-4 for details.
VICE_STA-
TUS

Related Error Codes

Error code Name Description
16#041D Exceeded Simultaneous Instruction The number of simultaneously executed GEM instructions
Executed Resources exceeded the limit.

16#3810 GEM Service Status in Initializing The instruction was executed when the GEM Service status
was Initializing.

16#3811 GEM Service Status in EQStarting The instruction was executed when the GEM Service status
was EQStarting.

16#3813 GEM Service Status in EQRun The instruction was executed when the GEM Service status
was EQRun.
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Error code Name Description

16#3814 GEM Service Status in Stop The instruction was executed when the GEM Service status
was Stop.

16#3815 GEM Service Status in Error The instruction was executed when the GEM Service status
was Error.

16#3816 GEM Service Status in ShuttingDown The instruction was executed when the GEM Service status
was ShuttingDown.

16#3817 GEM Service Status in Shutdown The instruction was executed when the GEM Service status
was Shutdown.

Precautions for Correct Use

» Check _GEM_ServiceStatus before you execute this instruction. If you execute this instruction when
_GEM_ServiceStatus is not EQInitializing, an error will occur and Error will change to TRUE.

Sample Programming

This sample initializes the event information.
If the GEM Service status is EQInitializing and the InitEvent_Start internal variable changes from
FALSE to TRUE, the event information is initialized.

)
Internal Initial
Variable Data type Comment
Variables : o value
InitEvent_Start BOOL FALSE Flag to start initialization of events
in GEM Services @
InitEvent_instance GEM_InitEvent Instance of GEM_InitEvent instruc- E
tion 2
m
<
1]
2
External
. Variable Comment
Variables
_GEM_ServiceStatus GEM Service status
InitEvent_instance T
_GEM_ServiceStatus - 2
InitEvent_Start EQInitializing GEM_InitEvent c
Iﬂ I I Execute Done %
Busy — o)
Error — o
ErrorlD — S
[0
Q
c
3
B
Internal Initial
Variabl Data t (o t
Variables ananie b value ommen
InitEvent_Start BOOL FALSE Flag to start initialization of events
in GEM Services
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\;::;r;laeL Variable Data type ::Itrel Comment
R_TRIG_instance R_TRIG Instance of R_TRIG instruction
Trigger BOOL FALSE Flag for FALSE to TRUE change in
InitEvent_Start
InitEvent_instance GEM_InitEvent Instance of GEM_ InitEvent instruc-
tion
Stage INT 0 Program execution status
5;::::; Variable Comment
_GEM_ServiceStatus GEM Service status
CASE Stage Of
0:
R TRIG instance( InitEvent Start, Trigger );
IF( ( Trigger = TRUE )
AND ( GEM ServiceStatus.EQInitializing = TRUE )) THEN

// Initialization
InitEvent instance( Execute:=FALSE );
Stage := 1;
END_IF;
1: // Start send.
InitEvent instance( Execute:=TRUE );
IF( InitEvent instance.Done = TRUE ) THEN
Stage := 10;
ELSIF( InitEvent instance.Error = TRUE ) THEN

// Add error processing as required.

Stage := 10;
END_IF;
10: // End
Stage := 0;
END CASE;
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GEM_ReportEvent

The GEM_ReportEvent instruction reports events to the host.

FB/F
Instruction Name UN Graphic expression ST expression
GEM_ReportE- | Report Event FB GEM_ReportEvent_instance GEM_ReportEvent_instance(Exe-
vent GEM_ReportEvent cute, CEID, Done, Busy, Error, Er-
— Execute Done — rorlD);
—CEID Busy —
Error [—
ErrorlD —
Variables
Name Meaning 110 Description Valid range Unit | Default
CEID Event ID Input Event ID to report to host Depends on - *1
data type.

*1. If you omit the input parameter, the default value is not applied. A building error will occur.

Times, durations,
Boo- . . Real num-
Bit strings Integers dates, and text
lean bers .
strings
W | ojclc|lc|lc|lc|low|s|lo|lc| =@~ - ([ d|lo|d|0|®w
8'—135595953353§ 2 2135/8|7| 4 o
r | m B8 =|3|7 5|5 - ~ 2 (M|m Z =
r
ol| O @ I;U
CEID O |0 |o |O 3
K |[K |K |K A
<
(]
2
Function

The GEM_ReportEvent instruction reports the event specified with CEID to the host.

Additional Information

sa|qeuep

+ This instruction uses the Collection Event Occurs on Equipment scenario for the GEM Event
Notification capability.
+ The SECS message exchange between the equipment and host is given below.

Equipment Host

S6,F11: Event Report Send

4
<S6,F‘12: Event Report Acknowledge
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Related System-defined Variables

Name Meaning Data type Description
_GEM_ServiceStatus GEM Service Status _sGEM_S | Gives the GEM Service status.
ER- Refer to page A-4 for details.
VICE_STA-
TUS

Related Error Codes

Error code Name Description

16#0419 Incorrect Data Type The data type specified for CEID was not USINT, UINT,
UDINT, or ULINT.

16#041D Exceeded Simultaneous Instruction The number of simultaneously executed GEM instructions

Executed Resources exceeded the limit.

16#3824 Undefined CEID A CEID that was not registered on the SECS/GEM Configu-
rator was specified.

16#3810 GEM Service Status in Initializing The instruction was executed when the GEM Service status
was Initializing.

16#3811 GEM Service Status in EQStarting The instruction was executed when the GEM Service status
was EQStarting.

16#3812 GEM Service Status in EQInitializing The instruction was executed when the GEM Service status
was EQInitializing.

16#3814 GEM Service Status in Stop The instruction was executed when the GEM Service status
was Stop.

16#3815 GEM Service Status in Error The instruction was executed when the GEM Service status
was Error.

16#3816 GEM Service Status in ShuttingDown | The instruction was executed when the GEM Service status
was ShuttingDown.

16#3817 GEM Service Status in Shutdown The instruction was executed when the GEM Service status
was Shutdown.

16#381B Insufficient Transaction Resource When the instruction was executed, the limit to the number
of transactions that can be buffered had been reached.

Precautions for Correct Use

» Check _GEM_ServiceStatus before you execute this instruction. If you execute this instruction when
_GEM_ServiceStatus is not EQRun, an error will occur and Error will change to TRUE.
* In the following cases, the instruction ends normally and no event is reported to the host.
a) The instruction was executed when the communications state was not COMMUNICATING and
the control state was not ON-LINE/LOCAL or ON-LINE/REMOTE.
b) A CEID that was disabled on the SECS/GEM Configurator was specified by the CEID input vari-

able and the instruction was executed.

Sample Programming

This sample reports a CEID = 1 event to the host.
If the GEM Service status is EQRun and the ReportEvent Start internal variable changes from FALSE

to TRUE, event notification is sent.

9-44
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| Lo
\;::iearSIZIs Variable Data type ::Ia:lt:: Comment
ReportEvent_Start BOOL FALSE Flag to start event notification
ReportEvent_instance GEM_ReportE- Instance of GEM_ReportEvent in-
vent struction
CEIDValue UINT 0 Value of CEID
\IIE;'ti::I':Is Variable Comment
_GEM_ServiceStatus GEM Service status
_GEM_ServiceStatus
RemoteEvent_Start 'EQRun MOVE
i | e ENO
USINT#10#1 4 In Out — CEIDValue
ReportEvent_instance
GEM_ReportEvent
Execute Done
CEIDValue — CEID Busy —
Error —
ErrorlD |~
| st
\;::iearglaels Variable Data type :::::: Comment
ReportEvent_Start BOOL FALSE Flag to start event notification
R_TRIG_instance R_TRIG Instance of R_TRIG instruction
CEIDValue UINT 0 Value of CEID
Trigger BOOL FALSE Flag for FALSE to TRUE change in
ReportEvent_Start
ReportEvent_instance GEM_ReportE- Instance of GEM_ReportEvent in-
vent struction
Stage INT 0 Program execution status
\I,E;ti::::Is Variable Comment

_GEM_ServiceStatus

GEM Service status

CASE Stage Of

juaagpoday NI

Buiwwesboud aidwes

0:
R TRIG instance( ReportEvent Start, Trigger );
IF( ( Trigger = TRUE )
AND ( GEM ServiceStatus.EQRun = TRUE )) THEN

// Initialization

CEIDValue := UINT#1;
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Stage := 1;
END IF;
1: // Start send.
ReportEvent instance( Execute:=TRUE, CEID:=CEIDValue
IF ( ReportEvent_instance.Done = TRUE ) THEN
Stage := 10;
ELSIF ( ReportEvent_instance.Error = TRUE ) THEN
// Add error processing as required.
Stage := 10;
END IF;
10: // End
Stage := 0;
END_CASE;

9-46

ReportEvent instance( Execute:=FALSE, CEID:=CEIDValue );
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GEM_ReportAlarm

The GEM_ReportAlarm instruction reports alarms and events to the host.

Instruction Name FUBr:F Graphic expression ST expression
GEM_ReportA- | Report Alarm FB GEM_ReportAlarm_instance GEM_ReportAlarm_instance(Exe-
larm GEM_ReportAlarm cute, ALID, AlarmState, Done,

—|Execute Done — Busy, Error, ErrorID);
—ALID Busy —
—AlarmState Error —
ErrorlD —
Variables
Name Meaning 110 Description Valid range Unit | Default
ALID Alarm ID Input Alarm number defined in alarm table | Depends on - *1
data type.
AlramState Alarm state Input Alarm state to report _GEM_ALARM _GEM_
_CLEAR, ALARM
_GEM_ALARM _CLEA
_SET R

*1.  If you omit an input parameter, the default value is not applied. A building error will occur.

®
Ti : m
Boo- . ‘ Real num- imes, durations, |g
Bit strings Integers dates, and text P
lean bers ) [0}
strings B
W m glc|lcleclecleclw[z][olc| = - |[dlo[d[o]wn &
AHHHHEEHHEHEHE R R A HEE R E
A 4 m = 3
| m 2|5 = - > = Z 3
o g 3 = = =
ALID 0|0 |0 |O
K |K |[K [K
AlramState Refer to Function for the enumerators of the enumerated type _eGEM_ALARM_STATE.
5
S =3
Function &
(2]

The GEM_ReportAlarm instruction reports the alarm state AlarmState with the specified alarm ID ALID
to the host. The GEM_ReportAlarm instruction reports the event to the host.

The data type of AlarmState is enumerated type _eGEM_ALARM_STATE.
The meanings of the enumerators are as follows:

Enumerator Meaning
_GEM_ALARM_CLEAR | The alarm was cleared.
_GEM_ALARM_SET An alarm occurred.
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Additional Information

» This instruction uses the Send Alarm Report scenario of the GEM Alarm Management capability.
» The SECS message exchange between the equipment and host is given below.

Equipment

Host

S5,F1: Alarm Report Send

‘SS,FZ: Alarm Report Acknowledge
bl

S6,F11: Event Report Send
Lgd

<S6,F12: Event Report Acknowledge

Related System-defined Variables

Name Meaning Data type Description
_GEM_ServiceStatus GEM Service Status _sGEM_S | Gives the GEM Service status.
ER- Refer to page A-4 for details.
VICE_STA-
TUS

Related Error Codes

Error code Name Description

16#0419 Incorrect Data Type The data type specified for ALID was not USINT, UINT,
UDINT, or ULINT.

16#0400 Input Value Out of Range The value of AlarmState is outside of the valid range.

16#041D Exceeded Simultaneous Instruction The number of simultaneously executed GEM instructions

Executed Resources exceeded the limit.

16#3825 Undefined ALID An ALID that was not registered on the SECS/GEM Config-
urator was specified.

16#3810 GEM Service Status in Initializing The instruction was executed when the GEM Service status
was Initializing.

16#3811 GEM Service Status in EQStarting The instruction was executed when the GEM Service status
was EQStarting.

16#3812 GEM Service Status in EQInitializing The instruction was executed when the GEM Service status
was EQInitializing.

16#3814 GEM Service Status in Stop The instruction was executed when the GEM Service status
was Stop.

16#3815 GEM Service Status in Error The instruction was executed when the GEM Service status
was Error.

16#3816 GEM Service Status in ShuttingDown | The instruction was executed when the GEM Service status
was ShuttingDown.

16#3817 GEM Service Status in Shutdown The instruction was executed when the GEM Service status
was Shutdown.

16#381B Insufficient Transaction Resource When the instruction was executed, the limit to the number
of transactions that can be buffered had been reached.
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Precautions for Correct Use

» Check _GEM_ServiceStatus before you execute this instruction. If you execute this instruction when
_GEM_ServiceStatus is not EQRun, an error will occur and Error will change to TRUE.
* In the following cases, execution of this instruction ends normally, the alarm status is not reported to
the host, and only the event is reported.
a) The AlarmState input variable specifies the same state as the current alarm state.
b) An ALID that was disabled in the SECS/GEM Configurator is specified for the ALID input varia-
ble.

Sample Programming

This sample reports alarm ALID = 1 alarm status and event to the host.

If the GEM Service status is EQRun, each alarm status is reported for the following changes.

* If the ReportAlarmSet_Start internal variable changes from FALSE to TRUE, natification that an
alarm occurred is sent.

* If the ReportAlarmClear_Start internal variable changes from FALSE to TRUE, notification that the
alarm was cleared is sent.

)
\;::;rglaels Variable Data type ::lallt:.lael Comment
ReportAlarmSet_Start BOOL FALSE Flag to start notification that an
alarm occurred
ReportAlarmClear_Start BOOL FALSE Flag to start notification that the g
alarm was cleared -
ReportAlarm_instance GEM_ReportA- Instance of GEM_ReportAlarm in- §
larm struction g
AlarmStateValue _eGEM_ALAR | _GEM_A | Alarm information §
M_STATE LARM_C
LEAR
ALIDValue UINT 0 ALID of alarm to report
\I/Eaxrti::::Is Variable Comment
_ GEM_ServiceStatus GEM Service status

3s() 1084107 0} suonnesald
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Inline ST
ReportAlarmSet_Start
lfl ALIDValue:= UINT#10#1;
Il

AlarmStateValue:= _eGEM_ALARM_STATE# GEM_ALARM_SET;

ReportAlarmClear_Start Infine ST
W ALIDValue:= UINT#10#1;
Il

AlarmStateValue:=_eGEM_ALARM_STATE# GEM_ALARM_CLEAR;

ReportAlarm_instance
_GEM_ServiceStatus

ReportAlarmSet_Start 'EQRun GEM_ReportAlarm
Iﬂ I I Execute Done
ALIDValue — ALID Busy —
ReportAlarmClear_Start AlarmStateValue — AlarmState Error —
N ErrorlD —
il
| st
\:::;r;aels Variable Data type i:lt::: Comment
ReportAlarmSet_Start BOOL FALSE Flag to start notification that an
alarm occurred
ReportAlarmClear_Start BOOL FALSE Flag to start notification that the
alarm was cleared
ALIDValue UINT 0 ALID of alarm to report
AlarmStateValue _eGEM_ALAR | _GEM_A | Alarm information
M_STATE LARM_C
LEAR
R_TRIG_AlarmSet_instance | R_TRIG Instance of R_TRIG instruction for
AlarmSet
R_TRIG_AlarmClear_in- R_TRIG Instance of R_TRIG instruction for
stance AlarmClear
Trigger_AlarmSet BOOL FALSE Flag for FALSE to TRUE change in
ReportAlarmSet_Start
Trigger_AlarmClear BOOL FALSE Flag for FALSE to TRUE change in
ReportAlarmClear_Start
ReportAlarm_instance GEM_ReportA- Instance of GEM_ReportAlarm in-
larm struction
Stage INT 0 Program execution status
Ext_ernal Variable Comment
Variables
_GEM_ServiceStatus GEM Service status

9-50

CASE Stage Of

0:

IF( Trigger AlarmSet = TRUE

THEN

R TRIG AlarmClear instance( ReportAlarmClear Start,

R TRIG AlarmSet instance( ReportAlarmSet Start, Trigger AlarmSet );

Trigger AlarmClear );

AlarmStateValue := eGEM ALARM STATE# GEM ALARM SET;
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ELSIF( Trigger AlarmClear = TRUE ) THEN
AlarmStateValue := eGEM ALARM STATE# GEM ALARM CLEAR;
ELSE
RETURN;
END IF;
IF( GEM ServiceStatus.EQRun = TRUE ) THEN
// Initialization
ReportAlarm instance( Execute:=FALSE, ALID:=ALIDValue,AlarmState:=AlarmStat
eValue );
Stage := 1;
END IF;
1: // Start send.
ReportAlarm instance( Execute:=TRUE, ALID:=ALIDValue,AlarmState:=AlarmStateValu

e )
IF( ReportAlarmﬁinstance.Done = TRUE ) THEN
Stage := 10;
ELSIF ( ReportAlarmfinstance.Error = TRUE ) THEN
// Add error processing as required.
Stage := 10;
END IF;
10: // End
Stage := 0;
END_CASE;

wueyuodsy W39

Buiwwesboud aidwes
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9 GEM Instructions

GEM_AckHostCmd

The GEM_AckHostCmd instruction sends the execution accept/reject result in reply to an execution
request for a host command.

Instruction Name FL?'{‘F Graphic expression ST expression
GEM_Ac- Acknowledge FB GEM_AckHostCmd_instance GEM_AckHostCmd_instance(Ex-
kHostCmd Host Command GEM_AckHostCmd ecute, RCMD, HCACK, CPError-

—|Execute Done — Num, Done, Busy, Error, ErrorD);
—RCMD Busy —
—HCACK Error —
~—|CPErrorNum ErrorlD —
Variables
Name Meaning 110 Description Valid range Unit | Default
RCMD Command name Input Received host command name”’ 81 bytes max. | --
(including final
NULL)2
HCACK Host command pa- Command accept/reject code 16#00 to 16#00
rameter acknowl- 16#00: Acknowledged. Command 16#3F
edge code was executed.
16#01: Command does not exist.
16#02: Cannot perform now.
16#03: At least one parameter is in-
valid.
16#04: Acknowledged. Command
will be performed with completion
signaled later.
16#05: Rejected. Already in desired
condition.
16#06: No such object exists.
16#07 to 16#3F: Reserved.
CPErrorNum Number of com- Number of command parameters Depends on 0
mand parameter deemed in error data type.
errors

*1. Itis not necessary to set an input variable. The PPID from the host command execution request is input automatically.
*2. The maximum number of characters is set on the SECS/GEM Configurator. The maximum number of bytes is the max-
imum number of characters including the final NULL character plus 1.
Times, durations,
Boo- . . Real num-
Bit strings Integers dates, and text
lean bers .
strings
w w ogjlc|jc|le|lc|lc|lw|z|o|C ) [ J|lo(d|0o| wn
S |3 g s|s|lg|Z|g|cE|z|5|z|z| @ x| s|B|o|4A|d
© m|3(S(Q|3|7F|2|2 " S5 2 m |5 F|° 2
o 3 8 r @
RCMD @)
K
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9 GEM Instructions

Times, durations,
Boo- . . Real num-
Bit strings Integers dates, and text
lean bers .
strings
w gjclc|lc|lc|lc|lw|sz|0|C X [ S| o|d| 0| »
8 |X/3|/2|2|@|S|G|E|2|3/2|5| & | = |=2/8/8|5|3
o] X/ O|O|Z|4|=z|=2| 4 S| S| 2 oD m|Al° Y
- o|lxn| A - - | - - = =
| o (9)
HCACK (0]
K
CPError- (0] O |O
Num K | K K | K
Function

The GEM_AckHostCmd instruction sends the execution accept/reject result in reply to an execution
request for a host command from the host.
The following are required for the reply.
* Host command parameter acknowledge code
The acknowledge tells whether the host command can be executed. The result is based on the fol-
lowing checks.
a) Is the host command valid?
b) Can the host command be executed?
* Number of host command parameter errors
This is the number of CPVAL values deemed in error in the host command.
» The following information on the CPVAL values that were deemed to be in error in the host com-
mand
a) CPNAME of each CPVAL value
b) Acknowledge codes of the CPVAL values that were deemed to be in error
Refer to the application procedure for this instruction for the processing to send a reply with the execu-
tion accept/reject result.

Additional Information

 This instruction uses the Host Command scenario of the GEM Remote Control capability.
» A SECS message is sent if this instruction is executed and execution ends normally. The SECS
message exchange between the equipment and host is given below.

Equipment Host

S2,F41: Host Command Send

$ S2,F42: Host Command Acknowledge

P

Transaction processing range
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9 GEM Instructions

Related System-defined Variables

Name Meaning Data type Description
_GEM_BusyHostCmd Host Command Transac- | BOOL Gives the status of processing a transaction for a
tion Processing Flag host command from the host.""

TRUE: Processing
FALSE: Not processing

_GEM_Interloc- Host Command Interlock | BOOL Specifies whether to prohibit reception of host com-
kHostCmd mands from the host.

TRUE: Prohibited

FALSE: Granted

_ GEM_ServiceStatus GEM Service Status _sGEM_S | Gives the GEM Service status.
ER- Refer to page A-4 for details.
VICE_STA-
TUS

*1.  This variable changes to TRUE when Host Command Send (S2,F41) is received. It will change to FALSE when execu-
tion of the instruction is completed normally.

Related User-defined Variables

@ Variables for Host Command Reception

. SECS/GEM Configurator
Name Description .
setting
S2,F41: RCMD Stores the RCMD of the host command received from the Host Command — Operation
host. settings
S2F41: Number of Stores the number of host command CPNAMEs received
CPNAMEs from the host.
S2F41: CPNAME Table Stores the CPNAMEs of the host command received from
the host.
S2,F41: CPVAL Stores the CPVAL of the host command CPNAME received | Host commands — Host com-
from the host. There is a different variable for each mand definition
CPNAME.

® Variables for Host Command Send

SECS/GEM Configurator

Name Description sstting
S2F42: Error CPNAME Ta- | Stores the CPNAMESs of the CPVALs that were deemed to Host Command — Operation
ble be in error. settings
S2,F42: CPACK Table Stores the acknowledge codes of the CPVAL that were

deemed to be in error.

16#01: Parameter name CPNAME does not exist.
16#02: lllegal value specified for CPVAL.

16#03: lllegal format specified for CPVAL.

16#04 to 16#3F: Other equipment-specific errors
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Error code Name Description

16#3830 HCACK Out of Range The value of the HCACK input variable is outside of the val-
id range.

16#041D Exceeded Simultaneous Instruction The number of simultaneously executed GEM instructions

Executed Resources exceeded the limit.

16#3821 Invalid Size The value specified in the CPErrorNum input variable is
larger than the number of array elements in S2,F42: Error
CPNAME Table or S2,F42: CPACK Table.

16#382F lllegal CPNAME A CPNAME specified in S2,F41: CPNAME Table is different
from a received CPNAME.

16#3831 CPACK Out of Range The value in S2,F42: CPACK Table is outside of the valid
range.

16#3810 GEM Service Status in Initializing The instruction was executed when the GEM Service status
was Initializing.

16#3811 GEM Service Status in EQStarting The instruction was executed when the GEM Service status
was EQStarting.

16#3812 GEM Service Status in EQInitializing The instruction was executed when the GEM Service status
was EQInitializing.

16#3814 GEM Service Status in Stop The instruction was executed when the GEM Service status
was Stop.

16#3815 GEM Service Status in Error The instruction was executed when the GEM Service status
was Error.

16#3816 GEM Service Status in ShuttingDown The instruction was executed when the GEM Service status
was ShuttingDown.

16#3817 GEM Service Status in Shutdown The instruction was executed when the GEM Service status
was Shutdown.

16#3818 No Message Received The instruction was executed when a host command was I
not received.

Precautions for Correct Use

» Before executing the instruction, confirm that all of the following conditions are met. If the instruction
is executed when any of these conditions is not met, an error will occur and Error will change to

PWOISOH}dVY W3O

TRUE.
a) _GEM_ServiceStatus must be EQRun.
b) _ GEM_BusyHostCmd must be TRUE.
* In the following cases, GEM_BusyHostCmd does not change to TRUE even if Host Command
Send (S2,F41) is received.
a) The RCMD received in the host command does not exist in the receivable host commands set
on the SECS/GEM Configurator.
b) The data type of RCMD, CPNAME, or CPVAL did not agree between the received host com-
mand and SECS/GEM Configurator setting.
c) The user-defined variable to store RCMD, CPNAME, or CPVA from the received host command
does not exist.
d) _GEM_Interlock_HostCmd is TRUE.
e) Host Command Send (S2,F41) is disabled in the message settings on the SECS/GEM Configu-
rator.
* S2,F41: CPVAL is not updated if Omit Parameters is enabled on the SECS/GEM Configurator.

S8p0o Jouig pajejey
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9 GEM Instructions

» Execution of the instruction will not end in an error even if the RCMD input variable specifies a com-
mand name that is different from the command name in S2,F41: RCMD.

Application Procedure

Use the following procedure for this instruction.

1 Detecting Host Command Reception
Confirm that _ GEM_BusyHostCmd changes from FALSE to TRUE.
Store the received host command in the following variables.
* S2,F41: RCMD
e S2,F41: Number of CPNAMEs
* S2,F41: CPNAME Table
o S2,F41: CPVAL

2 Determining the Validity of the Host Command and Storing Error Information

Determine if the host command is valid.

Examples of the criteria to determine validity are given below.

* |s the value of S2,F41: CPVAL correct?
If all of the CPVAL values meet the above criteria, the host command parameter acknowl-
edge code is 16#00. If even one of the CPVAL values does not meet the above criteria, the
host command parameter acknowledge code is 16#03. Store the error information for
CPVAL values that do not meet the criteria as follows:

» Store the CPNAME of the CPVAL in S2,F42: Error CPNAME Table.

» Store the acknowledge code as the accept/reject result in S2,F42: CPACK Table.

3 Determining If the Host Command Can Be Executed
If the host command is valid, determine if the host command can be executed.
If it can be executed, the host command parameter acknowledge code is 16#00.
If it cannot be executed, the host command parameter acknowledge code is 16#02.

4 Executing Host Command
If the host command can be executed, execute it.
If host command execution completion will be reported as an event to the host after completion
of the execution of this instruction, the host command parameter acknowledge code is 16#04.
If a response message will be sent as notification after completion of the execution of this in-
struction, the host command parameter acknowledge code is 16#00.

5 Sending the Host Command Execution Accept/Reject Result
Set the host command parameter acknowledge code from steps 2 to 4 for the HCACK input
variable and execute the instruction. The host command execution accept/reject result is sent
to the host.

The following diagram shows the user program processing and data flow for the application proce-
dure.

This diagram shows an example in which the host command START that was received from the host
contains an invalid parameter. The CPNAME parameter in the host command START contains the fol-
lowing data.
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* PPID

+ LOTID

* MID

CPNAME is determined to be an invalid parameter because the CPVAL values for LOTID and MID are
outside of the valid ranges. Numbers 1 to 5 in the diagram indicate the steps in the application proce-

dure.
Host Equipment
S2F41 . User-defined variables for reception
L P
1 S2F41: RCMD
L,2 START
1.<RCMD>— |
2L3— | S$2,F41: Number of CPNAMEs

112

1.<CPNAME>—] S2,F41: CPNAME Table
101> PPID

2.<CPVAL> \
¥y LOTID
21,2 { | N

1.<CPNAME>— |
2.<CPVAL> —__|

|

Variable for CPVAL of PPID

L,2 q - \
3L pd [ 20700310 (ouside o ARange) | Variable for CPVAL of LOTID
A\

[N\_/\

1.<CPNAME> : .
| 0001 (outside of valid rangd]\|  Variable for CPVAL of MID

2.<CPVAL> —
\Rz to 4

User-defined variables

|

A S2F42 . | GEM_AckHostCmd instruction for reply . g
) RCMD —START S2,F41: >
L3 | | HeACK _[—76%03 r CPNAME Table 2
1<rRcMD> «— | | || | eperorum [— 2 2
2.<HCACK>4— || [l b——""" 2
3.L,2
1L2 L S2,F41: CPACK Table
1.<CPNAME> &— | | — g
2.<CPACK> «— ]
1L2 |

1.<CPNAME> & |
2.<CPACK>> 4|

o

Buiwwesboud aidwes

Sample Programming

This sample sends the execution accept/reject result in reply to an execution request for a host com-
mand from the host.
The START host command is used in this example.
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I SECS/GEM Configurator

First, the START host command is defined on the SECS/GEM Configurator.
Link variables for the operation settings of the host command are registered.

Name Link variable
Link variable for S2F41: RCMD S2F41_RCMD
Max number of CPNAMEs 3

Link variable for S2F41: CPNAMEs list - CPNAME Count

S2F41_CPNAME_NUMBER

Link variable for S2F41: CPNAMEs list - CPNAME Table

S2F41_CPNAME_TABLE

Link variable for S2F42: error CPNAME table

S2F42_CPNAME_TABLE

Link variable for S2F42: CPACK table

S2F42_CPACK_TABLE

The settings to register for CPNAME and CPVAL of the START host command on the Host command
definition Tab Page are given in the following table.

CPNAME CPVAL
Name Omission Order fixed Format Data size Link variable
PPID ON OFF A 80 S2F41_START_PPID
LOTID ON OFF A 16 S2F41_START_LOTID
MID ON OFF A 16 S2F41_START_MID

Next, enter the programming on the Sysmac Studio.
An error will occur in the verification if the value of CPVAL for PPID, LOTID, or MID is an empty string.

)

\:::izrtr:laels Variable Data type Imtlszal- Comment
varHCACK BYTE Result acknowledge code
varCPErrorNum UINT 0 Number of errors
AckHostCmd_instance GEM_Ac- Instance of GEM_AckHostCmd

kHostCmd instruction
varCPACK BYTE Host command parameter ac-
knowledge code
index INT
\I,Eaxrti::::Is Variable Comment
_GEM_ServiceStatus GEM Service status
_GEM_BusyHostCmd Host Command Transaction Processing Flag
S2F41_RCMD Variable for RCMD of the host command received from the
host

S2F41_CPNAME_NUMBER Variable for number of CPNAMEs of the host command re-
ceived from the host

S2F41_CPNAME_TABLE Variable for CPNAME of the host command received from the
host

S2F41_START_PPID Variable for CPVAL when CPNAME of START host command
is PPID
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Ext 1
x.erna Variable Comment
Variables
S2F41_START_LOTID Variable for CPVAL when CPNAME of START host command
is LOTID
S2F41_START_MID Variable for CPVAL when CPNAME of START host command
is MID
S2F42_CPNAME_TABLE Variable for number of CPNAMEs deemed to be in error
S2F42 CPACK_TABLE Variable for number of acknowledge codes deemed to be in
error
GEM_ServiceStatus Inline ST
_GEM BusyHostCmd  ~ " maRrum e
14l T The contents of the inline ST are given
Il I below.

AckHostCmd_instance
GEM_AckHostCmd

Execute Done
—{RCMD Busy |—
varHCACK —{ HCACK Error }—
varCPErrorNum — CPErrorNum ErrorID —

® Contents of Inline ST
// Verification
Clear( S2F42 CPNAME TABLE );
Clear ( S2F42 CPACK TABLE );
varCPErrorNum := 0;

varHCACK:=0;

PWOISOH}dVY W3O

IF( EQascii( S2F41 RCMD, 'START') =TRUE ) THEN
IF ( S2F41 CPNAME NUMBER <> 0 ) THEN
// Parameter check for START host command
FOR index:=INT#0 TO S2F41 CPNAME NUMBER-1 BY INT#1 DO
varCPACK :=0;

IF( FQascii (S2F41 CPNAME TABLE[index], 'PPID') = TRUE ) THEN
IF( EQascii(S2F41 START PPID, '') ) THEN
varCPACK :=2; // Illegal value specified for CPVAL. @
END TF; ?T’
ELSIF( EQascii (S2F41 CPNAME TABLE[index], 'LOTID') = TRUE ) THEN -o'?
IF( EQascii(S2F41 START LOTID, '') ) THEN %
varCPACK :=2; // Illegal value specified for CPVAL. %
END_IF; “
ELSIF( EQascii (S2F41 CPNAME TABLE[index], 'MID') = TRUE ) THEN
IF( EQascii(S2F41 START MID, '') ) THEN
varCPACK :=2; // Illegal value specified for CPVAL.
END TF;
ELSE
varCPACK := 1; // Parameter name CPNAME does not exist.
END TF;

IF (varCPACK <> 0 ) THEN
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S2F42 CPNAME TABLE[ varCPErrorNum ] := S2F41 CPNAME TABLE[index];
S2F42 CPACK TABLE[ varCPErrorNum ] := varCPACK;
varCPErrorNum := varCPErrorNum + 1;

END_ IF;

END FOR;
IF ( varCPErrorNum <> 0 ) THEN
varHCACK := 3; // At least one parameter is invalid.
END_ IF;
END IF;
ELSE
varHCACK:=1;

END_IF;
| st
\;::;r;aels Variable Data type Imtlszal- Comment

varHCACK BYTE Result acknowledge code

varCPErrorNum UINT 0 Number of errors

AckHostCmd_instance GEM_Ac- Instance of GEM_AckHostCmd

kHostCmd instruction
R_TRIG_instance R_TRIG Instance of R_TRIG instruction
Trigger BOOL FALSE Flag for FALSE to TRUE change
in _GEM_BusyHostCmd
Stage INT 0 Program execution status
varCPACK BYTE Host command parameter ac-
knowledge code
index INT
\IIE;:::::IS Variable Comment

_GEM_ServiceStatus GEM Service status

_GEM_BusyHostCmd Host Command Transaction Processing Flag

S2F41_RCMD Variable for RCMD of the host command received from the
host

S2F41_CPNAME_NUMBER Variable for number of CPNAMEs of the host command re-
ceived from the host

S2F41_CPNAME_TABLE Variable for CPNAME of the host command received from the
host

S2F41_START_PPID Variable for CPVAL when CPNAME of START host command
is PPID

S2F41_START_LOTID Variable for CPVAL when CPNAME of START host command
is LOTID

S2F41_START_MID Variable for CPVAL when CPNAME of START host command
is MID

S2F42 CPNAME_TABLE Variable for number of CPNAMEs deemed to be in error

S2F42_CPACK_TABLE Variable for number of acknowledge codes deemed to be in
error

9-60
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CASE Stage Of
0: // Notification of reception from host.
R TRIG instance( _GEM BusyHostCmd, Trigger );
IF( Trigger = TRUE )THEN
// Initialization
AckHostCmd instance( Execute:=FALSE );
// Host command verification
IF( EQascii( S2F41 RCMD, 'START') =TRUE ) THEN
Stage:=1;
ELSE
varHCACK:=1;
varCPErrorNum := 0;
Stage:=2;
END IF;
END IF;
1: // Verification
Clear( S2F42 CPNAME TABLE );
Clear ( S2F42 CPACK TABLE );
varCPErrorNum := 0;
varHCACK:=0;
IF ( S2F41 CPNAME NUMBER <> 0 ) THEN
// Parameter check for START host command
FOR index:=INT#0 TO S2F41 CPNAME NUMBER-1 BY INT#1 DO
varCPACK :=0;

IF( EQascii (S2F41 CPNAME TABLE[index], 'PPID') = TRUE ) THEN
- - ]
IF( EQascii (S2F41 START PPID, '') ) THEN U
I
varCPACK :=2; // Illegal value specified for CPVAL. g
=
END_IF; §
ELSIF( EQascii (S2F41 CPNAME TABLE[index], 'LOTID') = TRUE ) THEN o)
3
IF( EQascii (S2F41 START LOTID, '') ) THEN 2
varCPACK :=2; // Illegal value specified for CPVAL.
END_IF;
ELSIF( EQascii(S2F41 CPNAME TABLE[index], 'MID') = TRUE ) THEN
IF( EQascii (S2F41 START MID, '') ) THEN o
o)
varCPACK :=2; // Illegal value specified for CPVAL. 3
)
END_IF; -
o]
ELSE Q
)
varCPACK := 1; // Parameter name CPNAME does not exist. g
END TF; 3

IF (varCPACK <> 0 ) THEN

S2F42 CPNAME TABLE[ varCPErrorNum ] := S2F41 CPNAME TABLE[index];
S2F42 CPACK TABLE[ varCPErrorNum ] := varCPACK;
varCPErrorNum := varCPErrorNum + 1;

END IF;

END FOR;
IF ( varCPErrorNum <> 0 ) THEN

varHCACK := 3; // At least one parameter is invalid.
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END TF;
END TF;
Stage := 2;
2: // Reply to host.

AckHostCmd instance ( Execute:=TRUE, HCACK:=varHCACK, CPErrorNum:=varCPErrorNum

IF( AckHostCmd instance.Done = TRUE ) THEN
Stage := 10;
ELSIF( AckHostCmd instance.Error = TRUE ) THEN

// Add error processing as required.

Stage := 10;
END IF;
10: // End
Stage := 0;
END CASE;E

9-62 NJ-series SECS/GEM CPU Units User's Manual (W528)



9 GEM Instructions

GEM_AckEnhancedRmtCmd

The GEM_AckEnhancedRmtCmd instruction sends the execution accept/reject result in reply to an ex-
ecution request for an enhanced remote command.

Instruction Name FUB'{lF Graphic expression ST expression
GEM_AckEn- Acknowledge FB GEM_AckEnhancedRmtCmd_instance GEM_AckEnhancedRmtCmd_in-
han- Enhanced Re- GEM_AckEnhancedRmtCmd stance(Execute, RCMD, HCACK,
cedRmtCmd mote Command —|Execute Done — CPErrorNum, Done, Busy, Error,

—RCMD Busy —
—{HCACK Error [— ErrorID);
~——|CPErrorNum ErrorlD —
Variables
Name Meaning 110 Description Valid range Unit | Default
RCMD Command name Input Received enhanced remote com- 81 bytes max. | ---
mand name”" (including final
NULL)™2
HCACK Host command pa- Command accept/reject code 16#00 to 16#00
rameter acknowl- 16#00: Acknowledged. Command 16#3F
edge code was executed.
16#01: Command does not exist.
16#02: Cannot perform now.
16#03: At least one parameter is in-
valid.
16#04: Acknowledged. Command
will be performed with completion
signaled later.
16#05: Rejected. Already in desired
condition.
16#06: No such object exists.
16#07 to 16#3F: Reserved.
CPErrorNum Number of com- Number of command parameters Depends on 0
mand parameter deemed in error data type.
errors

*1. Itis not necessary to set an input variable. The PPID from the enhanced remote command execution request is input
automatically.
*2. The maximum number of characters is set on the SECS/GEM Configurator. The maximum number of bytes is the max-
imum number of characters including the final NULL character plus 1.
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9 GEM Instructions

Times, durations,
Boo- . . Real num-
Bit strings Integers dates, and text
lean bers X
strings
w w g|lclc|lc|lc|lc|lw|z|0o|C X [ S|lo(d|o| w
AHHHHEHEHEEHER IR BHEENE
- | m g ol = 2|5 ~ > (M| m Zz
o g o — - =
RCMD 0
K
HCACK o
K
CPError- O |O O |0
Num K [ K K |K
Function

The GEM_AckEnhancedRmtCmd instruction sends the execution accept/reject result in reply to an ex-
ecution request for an enhanced remote command from the host. The following are required for the

reply.

» Command parameter acknowledge code

This code tells whether the enhanced remote command can be executed. The result is based on the
following checks.
a) Is the enhanced remote command valid?
b) Can the enhanced remote command be executed?
* Number of command parameter errors
This is the number of error CEPVALSs in the enhanced remote command.
* Detailed information on error CEPVAL values in the enhanced remote command
a) CPNAMEs of the CEPVAL values that were deemed to be in error
b) Acknowledge codes of the CEPVAL values that were deemed to be in error
Refer to the application procedure for this instruction for the processing to send a reply with the execu-
tion accept/reject result.

Additional Information

9-64

» This instruction uses the Enhanced Remote Command scenario of the GEM Remote Control capa-

bility.

« A SECS message is sent if this instruction is executed and execution ends normally. The SECS
message exchange between the equipment and host is given below.

Equipment

S2,F49: Enhanced Remote Command

Host

$<

S2,F50: Enhanced Remote Command Acknowledge

Transaction processing range

>
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Name Meaning Data type Description
_GEM_BusyEnhan- | Enhanced Remote BOOL Gives the status of processing a transaction for an en-
cedRmtCmd Command Transac- hanced remote command.”?

tion Processing Flag TRUE: Processing
FALSE: Not processing
_GEM_InterlockEn- | Enhanced Remote BOOL Specifies whether to prohibit reception of enhanced re-
hancedRmtCmd Command Interlock mote commands from the host.
TRUE: Prohibited
FALSE: Granted
_GEM_ServiceSta- | GEM Service Status | _sGEM_SERV | Gives the GEM Service status.
tus ICE_STATUS | Refer to page A-4 for details.

*1. This variable changes to TRUE when Enhanced Remote Command Send (S2,F49) is received. It will change to
FALSE when execution of the instruction is completed normally.

Related User-defined Variables

@ Variables to Receive Enhanced Remote Command Requests

Name

Description

SECS/GEM Configurator
setting

S2,F49: RCMD

Stores the RCMD of the enhanced remote command re-
ceived from the host.

S2,F49: OBJSPEC

Stores the OBJSPEC of the enhanced remote command re-
ceived from the host.

S2,F49: Number of
CPNAMEs

Stores the number of enhanced remote command
CPNAMEsS received from the host.

S2,F49: CPNAME Table

Stores the enhanced remote command CPNAMEs received
from the host.

Enhanced Remote Command
- Operation settings

S2,F49: Variable for CEPV-
AL

Stores the CEPVAL of the enhanced remote command
CPNAME received from the host. There is a different varia-
ble for each CPNAME.

Enhanced Remote Command
- Host command definition

® Variables to Reply to Enhanced Remote Command Requests

Name

Description

SECS/GEM Configurator
setting

S2,F50: Error CPNAME Ta-
ble

Stores the CPNAMEs of the CEPVALSs that were deemed to
be in error.

S2,F50: CEPACK Table

Stores the acknowledge codes of the CEPACKSs that were
deemed to be in error.

16#01: Parameter name CPNAME does not exist.

16#02: An illegal value is specified for CEPVAL.

16#03: An illegal format is specified for CEPVAL.

16#04: Usage of parameter name CPNAME is not valid.
16#05 to 16#3F: Reserved.

Enhanced Remote Command
- Operation settings
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9 GEM Instructions

Related Error Codes

Error code Name Description

16#3830 HCACK Out of Range The value of the HCACK input variable is outside of the val-
id range.

16#041D Exceeded Simultaneous Instruction The number of simultaneously executed GEM instructions

Executed Resources exceeded the limit.

16#3821 Invalid Size The value specified in the CPErrorNum input variable is
larger than the number of array elements in S2,F50: Error
CPNAME Table.

16#382F llegal CPNAME A CPNAME specified in S2,F50: Error CPNAME Table is
different from the received CPNAME.

16#3832 CEPACK Out of Range The value in S2,F50: CEPACK Table is outside of the valid
range.

16#3810 GEM Service Status in Initializing The instruction was executed when the GEM Service status
was Initializing.

16#3811 GEM Service Status in EQStarting The instruction was executed when the GEM Service status
was EQStarting.

16#3812 GEM Service Status in EQInitializing The instruction was executed when the GEM Service status
was EQInitializing.

16#3814 GEM Service Status in Stop The instruction was executed when the GEM Service status
was Stop.

16#3815 GEM Service Status in Error The instruction was executed when the GEM Service status
was Error.

16#3816 GEM Service Status in ShuttingDown The instruction was executed when the GEM Service status
was ShuttingDown.

16#3817 GEM Service Status in Shutdown The instruction was executed when the GEM Service status
was Shutdown.

16#3818 No Message Received The instruction was executed when an enhanced remote
command was not received.

Precautions for Correct Use

« Before executing the instruction, confirm that all of the following conditions are met. If the instruction
is executed when any of these conditions is not met, an error will occur and Error will change to

TRUE.

a) _GEM_ServiceStatus must be EQRun.

b) _GEM_BusyEnhancedRmtCmd must be TRUE.
* In the following cases, GEM_BusyEnhancedRmtCmd does not change to TRUE even if an en-

hanced remote command is received.

a) The RCMD received in the enhanced remote command does not exist in the receivable host
commands set on the SECS/GEM Configurator.

b) The data type of RCMD, OBJSPEC, CPNAME, or CEPVAL did not agree between the received
enhanced host command and the SECS/GEM Configurator setting.

c) The user-defined variable to store RCMD, OBJSPEC, CPNAME, or CEPVAL from the received
enhanced remote command does not exist.

d) _GEM_Interlock_EnhancedRmtCmd is TRUE.

e) Enhanced Remote Command (S2,F49) is disabled in the GEM message settings on the

SECS/GEM Configurator.

9-66
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+ If the Omit parameter is enabled for the enhanced remote commands on the SECS/GEM Configura-
tor, S2,F49: Variable for CEPVAL is not updated.

» Execution of the instruction will not end in an error even if the RCMD input variable specifies a com-
mand name that is different from the command name in S2,F49: RCMD.

Application Procedure

Use the following procedure for this instruction.

1 Detecting Enhanced Remote Command Reception
Confirm that _ GEM_BusyEnhancedRmtCmd changes from FALSE to TRUE.
Store the received enhanced remote command in the following variables.
* S2F49: RCMD
* S2F49: OBJSPEC
S2,F49: Number of CPNAMEs
* S2,F49: CPNAME Table
* S2,F49: CEPVAL

2 Determining the Validity of the Enhanced Remote Command and Storing Error Information

Determine if the enhanced remote command is valid.

Examples of the criteria to determine validity are given below.

* Is the value of S2,F41: CPVAL correct?
If all of the CEPVAL values meet the above criteria, the host command parameter acknowl-
edge code is 16#00. If even one of the CEPVAL values does not meet the above criteria, the
host command parameter acknowledge code is 16#03. Store the error information for CEPV-
AL values that do not meet the criteria as follows:

« Store the CPNAME of the CEPVAL in S2,F50: Error CPNAME Table.

» Store the acknowledge code as the accept/reject result in S2,F50: CEPVAL Table.

PWISIWYPEOUBYUINOY IO

3 Determining If the Enhanced Remote Command Can Be Executed
If the enhanced remote command is valid, determine if the enhanced remote command can be
executed.
If it can be executed, the host command parameter acknowledge code is 16#00.
If it cannot be executed, the host command parameter acknowledge code is 16#02.

4 Executing Enhanced Remote Command
If the enhanced remote command can be executed, execute it.
If enhanced remote command execution completion will be reported as an event to the host
after completion of the execution of this instructions, the host command parameter acknowl-
edge code is 16#04.
If a response message will be sent as notification after completion of the execution of this in-
struction, the host command parameter acknowledge code is 16#00.

2Inpao0.d uoneolddy

5 Sending the Enhanced Remote Command Execution Accept/Reject Result
Set the host command parameter acknowledge code from steps 2 to 4 for the HCACK input
variable and execute the instruction. The enhanced remote command execution accept/reject
result is sent to the host.
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Refer to the application procedure for the GEM_AckHostCmd on page 9-52 for the user program proc-
essing and data flow of the application procedure.

Sample Programming

Refer to the sample programming that is provided for the GEM_AckHostCmd on page 9-52.
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GEM_ChangeECV

The GEM_ChangeECYV instruction changes the value of an equipment constant.

FB/F
Instruction Name UN Graphic expression ST expression
GEM_Change- | Change Equip- | FB GEM_ChangeECV_instance GEM_ChangeECV _instance(Exe-
ECV ment Constant GEM_ChangeECV cute, ECID, Value, Done, Busy,
—{Execute Done — Error, ErrorID);
—ECID Busy —
—Value Error [(—
ErrorlD [—
Variables
Name Meaning 110 Description Valid range Unit | Default
ECID Equipment con- Input Equipment constant ID (ECID) to Depends on - *1
stant ID change data type.
Value Value of equip- New equipment constant value
ment constant

*1.  If you omit the input parameter, the default value is not applied. A building error will occur.

Times, durations,
Boo- . . Real num-
Bit strings Integers dates, and text
lean bers .
strings
w w g|le|jc|lc|lece|jc|owo|3z|0|C ) [ d4|lo|[d|go| »n
S |3 5|2 HEHEIEEHEEE R HEERE
F ™8| %857 5|5 - Fo2 |Mm Z
o O @
ECID O |0 |[O |O |*1 [ |*1 |
K |K |K [K
Value OK o ||~ |O|O|O | |O |O |O | |OK OK “4 [ |1 |1 |O
K K |K [K K |K |[K K
An array can also be specified. 2

*1.  An error will occur when the instruction is executed if this data type is specified for an input parameter.
*2. You can specify only a BYTE array. An error will occur when the instruction is executed if an array of any other data
type is specified.

Function

The GEM_ChangeECYV instruction changes the value of the equipment constant specified with ECID
to Value.

Additional Information

» This instruction uses the Operator Changes Equipment Constant scenario for the GEM Equipment
Constants capability.
« If the equipment constant is changed successfully, this instruction ends normally.
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9 GEM Instructions

Related System-defined Variables

Name Meaning Data type Description
_GEM_ServiceSta- | GEM Service Status | _sGEM_SERV | Gives the GEM Service status.
tus ICE_STATUS | Refer to page A-4 for details.

Related User-defined Variables

Name

Description

SECS/GEM Configurator
setting

Number of Change Notifi-

cation ECIDs""

Stores the number of changed ECIDs. Event notification — Event def-

initions

Change Notification ECID Stores the changed ECIDs.

Table™

*1. These variables are used to report the Operator Equipment Constant Change collection event to the host.

Related Error Codes

Error code Name Description

16#0419 Incorrect Data Type The data type of the ECID input variable was not USINT,
UINT, UDINT, or ULINT.

16#382D Type Mismatch The data type of the Value input variable is different from
the data type specified on the SECS/GEM Configurator.

16#041D Exceeded Simultaneous Instruction The number of simultaneously executed GEM instructions

Executed Resources exceeded the limit.

16#382C Undefined ECID The value of the ECID input variable is not registered on the
SECS/GEM Configurator.

16#3820 Too Many Characters The Value input variable has a STRING data type, but a
longer text string was specified in Value than the number of
characters set on the SECS/GEM Configurator.

16#382E ECV Out of Range The value specified for the Value input variable is outside of
the range for the upper and lower limits that were set on the
SECS/GEM Configurator.

16#3810 GEM Service Status in Initializing The instruction was executed when the GEM Service status
was Initializing.

16#3811 GEM Service Status in EQStarting The instruction was executed when the GEM Service status
was EQStarting.

16#3814 GEM Service Status in Stop The instruction was executed when the GEM Service status
was Stop.

16#3815 GEM Service Status in Error The instruction was executed when the GEM Service status
was Error.

16#3816 GEM Service Status in ShuttingDown | The instruction was executed when the GEM Service status
was ShuttingDown.

16#3817 GEM Service Status in Shutdown The instruction was executed when the GEM Service status
was Shutdown.
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Precautions for Correct Use

» Before executing the instruction, confirm that all of the following conditions are met. If the instruction
is executed when any of these conditions is not met, an error will occur and Error will change to
TRUE.

a) _GEM_ServiceStatus must be EQInitializing or EQRun.

b) The value specified for the ECID input variable must be an ECID registered on the SECS/GEM
Configurator.

c) The data type of the Value input variable must be the same as the data type specified on the
SECS/GEM Configurator.

d) If the data type of the Value input variable is STRING, the number of characters specified in
Value must be equal to or less than the number of characters that was set on the SECS/GEM
Configurator.

» Use the GEM_ReportEvent instruction to report an Operator Equipment Constant Change collection
event to the host.

Application Procedure

Use the following procedure for this instruction.

1 Changing the Value of the Equipment Constant
Specify the ID of the equipment constant to change in the ECID input variable and the value to
change it to in the Value input variable, and then execute the instruction.
Repeat the above step to change more than one equipment constant.

2 Reporting the Operator Equipment Constant Change Collection Event to the Host
Report the collection event to the host as required.
Store the IDs of the equipment constants that were changed in step 1 in Change Notification
ECID Table and the number of equipment constants that were changed in Number of Change
Notification ECIDs. Then execute the GEM_ReportEvent instruction.

Sample Programming

This sample changes the EstablishCommunicationsTimeout equipment constant to 100. After the
equipment constant change is completed, an Operator Equipment Constant Change collection event
is reported to the host.

If the GEM Service status is EQRun and the ChangeECV _Start internal variable changes from FALSE
to TRUE, changing the equipment constant is started.

I SECS/GEM Configurator

Set the ECID and CEID.

Function ID Item Value
Equipment constant ECID EstablishCommunicationsTimeout 1
Event CEID Operator Equipment Constant Change 20
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| o
\;::;rglaels Variable Data type Ln;::;l Comment
ChangeECV_Start BOOL FALSE | Flag to start changing equipment
constant
ChangeECV_ECID UINT 0 Equipment constant ID
EstablishCommunicationsTi- | UINT 0 New value for EstablishCommunica-
meoutValue tionsTimeout equipment constant
ChangeECV_CEID UINT 0 Event ID for changing equipment
constant by operator
ChangeECV_instance GEM_Change- | --- Instance of GEM_ChangeECYV in-
ECV struction
ChangeECVReportEvent_in- | GEM_ReportE- | --- Instance of GEM_ReportEvent in-
stance vent struction
\I/Ea):-tit::;zls Variable Comment
CHANGE_ECID_TABLE Change Notification ECID Table
CHANGE_ECID_NUMBER Number of Change Notification ECIDs
_GEM_ServiceStatus GEM Service status
_GEM_ServiceStatus Inline ST
ChangeIIEA?V_Start .EQRun ChangeECV_ECID= 1;

||
I I EstablishCommunicationsTimeoutValue:= UINT#100;

ChangeECV_instance

_GEM_ServiceStatus
EQInitializing GEM_ChangeECV
| | Execute Done

ChangeECV_ECID — ECID Busy —

EstablishCommunicationsTimeoutValue — Value Error —

ErrorlD |—

ChangeECV _instance  _GEM_ServiceStatus Inline ST
.done .EQRun CHANGE_ECID_TABLEJ0] := ChangeECV_ECID;
I | | CHANGE_ECID_NUMBER := UINT#1;
ChangeECV_CEID := UINT#20;

ChangeECVReportEvent_instance

GEM_ReportEvent
Execute Done

ChangeECV_CEID — CEID Busy (—

Error |—

ErrorlD (—

| st
Internal Initial
Variabl D
Variables ariable ata type value Comment
ChangeECV_Start BOOL FALSE | Flag to start changing equipment
constant
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\;:::;IZIS Variable Data type :::It:fel Comment
ChangeECV_ECID UINT Equipment constant ID
EstablishCommunicationsTi- | UINT New value for EstablishCommunica-
meoutValue tionsTimeout equipment constant
ChangeECV_CEID UINT 0 Event ID for changing equipment

constant by operator
ChangeECV _instance GEM_Change- | --- Instance of GEM_ChangeECYV in-
ECV struction
ChangeECVReportEvent_in- | GEM_ReportE- | --- Instance of GEM_ReportEvent in-
stance vent struction
R_TRIG_instance R_TRIG Instance of R_TRIG instruction
Trigger BOOL FALSE | Flag for FALSE to TRUE change in
ChangeECV_Start
Stage INT Program execution status

5;?:3:; Variable Comment
CHANGE_ECID_TABLE Change Notification ECID Table
CHANGE_ECID_NUMBER Number of Change Notification ECIDs
_GEM_ServiceStatus GEM Service status

CASE Stage Of
0: // Start

R TRIG instance( ChangeECV Start, Trigger );
IF( (Trigger = TRUE)

AND

(( _GEM ServiceStatus.EQInitializing = TRUE ) OR ( GEM ServiceStatus.EQRun

= TRUE ))) THEN
// Initialization
ChangeECV_CEID:=UINT#l;

EstablishCommunicationsTimeoutValue := UINT#100;

AD3dbueyd NI

ChangeECV instance ( Execute:=FALSE,ECID:=ChangeECV ECID,

Value:= EstablishCommunicationsTimeoutValue ) ;

ChangeECV_CEID := UINT#20;
ChangeECVReportEvent instance( Execute:= FALSE, CEID:=ChangeECV CEID );
// Record information in event notification table. ®»
3
CHANGEiECIDiTABLE[O] := ChangeECV_ECID; '%
CHANGE _ECID NUMBER := UINT#1; 3
«Q
Stage := 1; )
3
END IF; 3
B a
1: // Change equipment constant.

ChangeECV instance ( Execute:=TRUE,ECID:=ChangeECV_ECID,

Value:= EstablishCommunicationsTimeoutValue ) ;

IF( ChangeECV instance.Done = TRUE AND GEM ServiceStatus.EQRun = TRUE ) THEN
Stage := 2;

ELSIF( ChangeECV_instance.Error = TRUE ) THEN
// Add error processing as required.

Stage := 10;

ELSE
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// Do not send event.
Stage:= 10;
END IF;
2: // Notify host of change.
ChangeECVReportEvent instance( Execute:=TRUE, CEID:=ChangeECV_CEID );
IF( ChangeECVReportEvent instance.Done = TRUE ) THEN
Stage := 10;
ELSIF( ChangeECVReportEvent instance.Error = TRUE ) THEN

// Add error processing as required.

Stage := 10;
END IF;
10: // End
Stage := 0;
END_CASE;
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GEM_AckChangeECV

The GEM_AckChangeECYV instruction sends the equipment constant change accept/reject result in re-
ply to an equipment constant change request from the host.

FB/F
Instruction Name UN Graphic expression ST expression
GEM_Ac- Acknowledge FB GEM_AckChangeECV_instance GEM_AckChangeECV _in-
kChangeECV Equipment GEM_AckChangeECV stance(Execute, EAC, Done,
Constant —{Execute Done [— Busy, Error, ErrorID);
—EAC Busy —
Change Error —
ErrorlD [—
Variables
Name Meaning 1/10 Description Valid range | Unit | Default
EAC | Equipment ac- Input | Reply to equipment constant change request 16#00 to - 16#00
knowledge code 16#00: Acknowledge 16#3F
16#01: Denied, at least one constant does not exist.
16#02: Denied, busy.
16#03: Denied, at least one constant is out of range.
16#04 to 16#3F: Reserved
]
m
- - =
Boo- . - Real num- Times, durations, R
Bit strings Integers dates, and text x
lean bers . (®)
strings 3
W | @ gvlc|lclcleclc|lo[s|olc| = - |[d]o[d]o] o 3
85,32322953523; 2121587 &
c |m 8|9 23|77 35|5 - 2 M m z 2
ol 9o @
EAC (0]
K
Function

sa|qeuep

The GEM_AckChangeECYV instruction sends the equipment constant change accept/reject result in re
ply to an equipment constant change request from the host.
The following are required for the reply.
» Equipment acknowledge code

This is the accept/reject result for the equipment constant change request.
Refer to the application procedure for this instruction for the processing to send a reply with the equip-
ment constant change accept/reject result.

Additional Information

 This instruction uses the Host Sends Equipment Constants scenario for the GEM Equipment
Constants capability.
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« If this instruction is executed and execution ends normally, the equipment constant changes that
were requested by the host are completed and a SECS message is sent. The SECS message ex-
change between the equipment and host is given below.

Equipment Host
S2,F15: New Equipment Constant Send
S2,F16: New Equipment Constant
Acknowledge >
Transaction processing range
Related System-defined Variables
Name Meaning Data type Description
_GEM_BusyHost- Host-initiated Equip- | BOOL Gives the status of processing a transaction for a host-ini-
ChangeECV ment Constant tiated equipment constant change.”!
Change Transaction TRUE: Processing
Processing Flag FALSE: Not processing
_GEM_InterlockECV | Equipment Constant | BOOL Specifies whether to prohibit equipment constant changes
Interlock from the host.
TRUE: Prohibited
FALSE: Granted
_GEM_ServiceSta- | GEM Service Status | _sGEM_SERV | Gives the GEM Service status.
tus ICE_STATUS | Refer to page A-4 for details.

*1.  This variable changes to TRUE when New Equipment Constant Send (S2,F15) is received. It will change to FALSE
when execution of the instruction is completed normally.

Related User-defined Variables

Name

Description

SECS/GEM Configurator
setting

Number of Change Re-
quest ECIDs

Stores the number of ECIDs for which a change request
was received from the host.

Change Request ECID Ta-
ble

Stores the ECIDs for which a change request was received
from the host.

Equipment Constant — Opera-
tion settings

Related Error Codes

Error code Name Description

16#3836 EAC Out of Range The value of the EAC input variable is outside of the valid
range.

16#041D Exceeded Simultaneous Instruction The number of simultaneously executed GEM instructions

Executed Resources exceeded the limit.

16#3810 GEM Service Status in Initializing The instruction was executed when the GEM Service status
was Initializing.

16#3811 GEM Service Status in EQStarting The instruction was executed when the GEM Service status
was EQStarting.

16#3812 GEM Service Status in EQInitializing The instruction was executed when the GEM Service status
was EQInitializing.
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Error code Name Description
16#3814 GEM Service Status in Stop The instruction was executed when the GEM Service status
was Stop.
16#3815 GEM Service Status in Error The instruction was executed when the GEM Service status
was Error.
16#3816 GEM Service Status in ShuttingDown The instruction was executed when the GEM Service status

was ShuttingDown.

16#3817 GEM Service Status in Shutdown The instruction was executed when the GEM Service status
was Shutdown.

16#3818 No Message Received The instruction was executed when an equipment constant
change request was not received.

Precautions for Correct Use

» Before executing the instruction, confirm that all of the following conditions are met. If the instruction
is executed when any of these conditions is not met, an error will occur and Error will change to
TRUE.

a) _GEM_ServiceStatus must be EQRun.
b) _ GEM_BusyHostChangeECV must be TRUE.

* In the following cases, GEM_BusyHostChangeECV does not change to TRUE even if New Equip-
ment Constant Send (S2,F15) is received.

a) An equipment constant received from the host was not registered in the SECS/GEM Configura-
tor.

b) The data type of the equipment constant is different between the data received from the host
and the SECS/GEM Configurator setting.

c) An equipment constant value received from the host is outside of the valid range set in the
SECS/GEM Configurator.

d) _GEM Interlock_ ECVis TRUE.

e) New Equipment Constant Acknowledge (S2,F16) is disabled in the message settings on the
SECS/GEM Configurator.

AD3dBueydOY NID

Application Procedure

Use the following procedure for this instruction.

1 Detecting an Equipment Constant Change Request
Confirm that _GEM_BusyHostChangeECV changes from FALSE to TRUE.
Store the IDs of the equipment constants with change requests in the following variables.
» Change Request ECID Table
* Number of Change Request ECIDs

3s() 1084107 0} suonnesald

2 Determining Acceptance/Rejection of Equipment Constant Change Request
Determine if it is possible to change the ECIDs in Change Request ECID Table.
Do this for the number of changes requested in Number of Change Request ECIDs. Conclude
that changing is possible only if changing all of the equipment constants is possible.
If changing them is possible, the equipment acknowledge code is 16#00.
If changing them is not possible, the equipment acknowledge code is 16#02.
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3 Sending the Accept/Reject Result for the Equipment Constant Change Request
Specify the equipment acknowledge code from step 2 in the EAC input variable and execute
the instruction. The equipment constant change accept/reject result is sent to the host.

Sample Programming

This sample sends the change accept/reject result in reply to an equipment constant change request.

| o
Internal . Initial
Variables Variable Data type value Comment
AckChangeECV_EAC BYTE 0 Result acknowledge code
AckChangeECV _instance GEM_Ac- Instance of GEM_AckChangeECV
kChangeECV instruction
Ext |
x_erna Variable Comment
Variables
_GEM_ServiceStatus GEM Service status
_GEM_BusyHostChangeECV | Host-initiated Equipment Constant Change Transaction Process-
ing Flag
_GEM_BusyHost _GEM_ServiceStatus .
ChangeECV 'EQRun Infine ST
Al [ / Determine if changing the equipment constant is possible. (Step 2)
Ifl |1 AckChangeECV_EAC :=0;
AckChangeECV _instance
GEM_AckChangeECV
Execute Done
AckChangeECV_EAC — EAC Busy —
Error —
ErrorID —
| st
Internal . Initial
Variables Variable Data type value Comment
AckChangeECV_EAC BYTE 0 Result acknowledge code
AckChangeECV _instance GEM_Ac- Instance of GEM_AckChangeECV
kChangeECV instruction
R_TRIG instance R_TRIG Instance of R_TRIG instruction
Trigger BOOL FALSE | Flag for FALSE to TRUE change in
_GEM_BusyHostChangeECV
Stage INT 0 Program execution status
9-78
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Ext.ernal Variable Comment
Variables
_GEM_ServiceStatus GEM Service status
_GEM_BusyHostChangeECV | Host-initiated Equipment Constant Change Transaction Process-
ing Flag

CASE Stage Of
0: // Notification of reception from host.
R TRIG instance( GEM BusyHostChangeECV, Trigger );
IF( Trigger = TRUE ) THEN
// Determine if changing equipment constant is possible. (Step 2)
AckChangeECV_EAC :=BYTE#0;
//Initialization
AckChangeECV_instance( Execute:=FALSE ) ;
Stage := 1;
END IF;
1: // Reply to host.
// Start send.
AckChangeECV instance( Execute:=TRUE, EAC:=AckChangeECV EAC );
IF ( AckChangeECV_instance.Done = TRUE ) THEN
Stage := 10;
ELSTIF ( AckChangeECV_instance.Error = TRUE ) THEN
// Add error processing as required.
Stage := 10;
END IF;
10: // End
Stage := 0;
END_CASE;

AD3dBueydOY NID

Buiwwesboud aidwes
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GEM_AckPPDelete

The GEM_AckPPDelete instruction sends a deletion accept/reject result in reply to a process program
deletion request from the host.

FB/F
Instruction Name UN Graphic expression ST expression
GEM_Ac- Acknowledge FB GEM_AckPPDelete_instance GEM_AckPPDelete_instance(Ex-
kPPDelete Process Pro- GEM_AckPPDelete ecute, ACKC7, Done, Busy, Error,
gram Deletion —|Execute Done [— ErrorID);
—ACKC7 Busy —
Error —
ErrorlD —
Variables
Name Meaning /10 Description Valid range Unit | Default
ACKC7 Acknowledge code | Input Result of process program deletion 16#00 to -—- 16#00
16#00: Accepted 16#3F
16#01: Permission not granted
16#02: Length error
16#03: Matrix overflow
16#04: PPID not found
16#05: Mode unsupported
16#06 to 16#3F: Other errors
Times, durations,
Boo- . . Real num-
Bit strings Integers dates, and text
lean bers .
strings
W W glclc|lec|lc|lc|lw|s|lo|lc| @@ | & [dlo|d|lo| un
& |2/ 5|2|5|G|S|E|E|2|3|2|/5| 8| = |2|8|le|3|3
© |M|2|S|Q(Z|5 /2|3 S|5| 2| 0 |&A|F|©C 2
o g = — = 2
ACKC7 0]
K
Function

The GEM_AckPPDelete instruction sends a deletion accept/reject result in reply to a process program
deletion request from the host. The following are required for the reply.
» Acknowledge code

This is the process program deletion accept/reject result for the deletion request from the host.
Refer to the application procedure for this instruction for the processing to send a reply with the dele-
tion accept/reject result.

Additional Information

» This instruction uses the Process Program Deletion by Host scenario for the GEM Process Program
Management capability.
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» A SECS message is sent if this instruction is executed and execution ends normally. The SECS
message exchange between the equipment and host is given below.

Equipment Host

S7,F17: Delete Process Program Send

S7,F18: Delete Process Program
Acknowledge

Transaction processing range

Related System-defined Variables

Name Meaning Data type Description
_GEM_BusyHostPP- | Host-initiated Proc- BOOL Gives the status of processing a transaction for a host-ini-
Delete ess Program Dele- tiated process program deletion.”
tion Transaction TRUE: Processing
Processing Flag FALSE: Not processing
_GEM_Inter- Process Program In- | BOOL Specifies whether to prohibit process program deletion re-
Lock_PP terlock quests and upload/download requests from the host.
TRUE: Prohibited
FALSE: Granted
_GEM_ServiceSta- | GEM Service Status | _sGEM_SERV | Gives the GEM Service status.
tus ICE_STATUS | Refer to page A-4 for details.

*1.  This variable changes to TRUE when a Delete Process Program Send (S7,F17) is received from the host. It will
change to FALSE when execution of the instruction is completed normally.

Related User-defined Variables

9)9|29add¥dPvV N3O

® Equipment Management Variable

SECS/GEM Configurator

Name Description
e setting

PPID Management Table Used to manage PPID information inside the equipment. If | Process Program — Operation
the table contains NULL, no PPID information is registered. | settings

Py
@ Variable to Receive Deletion Requests §
(o}
. SECS/GEM Configurator &
Name Description i @
setting g
Number of Deletion Re- Stores the number of PPIDs for which a deletion request Process Program — Operation ‘_%.
quest PPIDs was received from the host. If the variable contains 0, no settings g
PPID management information is registered and all process s
programs are deleted. g;
Deletion Request PPID Ta- | Stores the PPIDs for which a deletion request was received 3
ble from the host.
Related Error Codes
Error code Name Description
16#3833 ACKC?7 Out of Range The value of ACKC?7 is outside of the valid range.
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Error code Name Description
16#041D Exceeded Simultaneous Instruction The number of simultaneously executed GEM instructions
Executed Resources exceeded the limit.

16#3810 GEM Service Status in Initializing The instruction was executed when the GEM Service status
was Initializing.

16#3811 GEM Service Status in EQStarting The instruction was executed when the GEM Service status
was EQStarting.

16#3812 GEM Service Status in EQInitializing The instruction was executed when the GEM Service status
was EQInitializing.

16#3814 GEM Service Status in Stop The instruction was executed when the GEM Service status
was Stop.

16#3815 GEM Service Status in Error The instruction was executed when the GEM Service status
was Error.

16#3816 GEM Service Status in ShuttingDown The instruction was executed when the GEM Service status
was ShuttingDown.

16#3817 GEM Service Status in Shutdown The instruction was executed when the GEM Service status
was Shutdown.

16#3818 No Message Received The instruction was executed when a host command was
not received.

Precautions for Correct Use

» Before executing the instruction, confirm that all of the following conditions are met. If the instruction

is executed when any of these conditions is not met, an error will occur and Error will change to

TRUE.

a) _GEM_ServiceStatus must be EQRun.

b) _GEM_BusyHostPPDelete must be TRUE.
* In the following cases, GEM_BusyHostPPDelete does not change to TRUE even if Delete Process

Program Send (S7,F17) is received.

a) The PPID in the request is not in the PPID Management Table.

b) _GEM_ _Interlock PP is TRUE.

c) Delete Process Program Send (S7,F17) is disabled in the message settings on the SECS/GEM

Configurator.

« If the value of Number of Delete Request PPIDs is 0, all PPIDs registered in the PPID Management

Table are deleted.

Application Procedure

Use the following procedure for this instruction.

1 Detecting the Process Program Deletion Request
Confirm that _ GEM_BusyHostPPDelete changes from FALSE to TRUE.
Store the process program to delete in the following variables.

» Deletion Request PPID Table

* Number of Deletion Request PPIDs

2 Determining Acceptance/Rejection of Process Program Deletion
Determine if deleting the process programs with the PPIDs stored in Deletion Request PPID
Table is possible. Do this for the number of deletions specified in Number of Deletion Request

9-82
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PPIDs. Conclude that deletion is possible only if deleting all of the equipment constants is pos-
sible.

If deleting them is possible, the acknowledge code is 16#00.

If deleting them is not possible, the acknowledge code is 16#05.

3 Deleting the Process Programs
If deletion is possible, delete the deletion requested PPIDs from PPID Management Table. Also
delete the process programs with the deletion requested PPIDs that are saved in the equip-
ment.

4 Sending the Result of Process Program Deletion
Specify the acknowledge code from step 2 in the ACKC?7 input variable and execute the in-
struction. The process program deletion accept/reject result is sent to the host.

The following diagram shows the user program processing and data flow for the application proce-
dure.

In this example, a process program deletion request is received from the host and the deletion is com-
pleted successfully. The PPIDs with deletion requests are TEST and DEL. Numbers 1 to 4 in the dia-
gram indicate the steps in the application procedure.

Host Equipment
S7F17 User-defined variables __User-defined variables for__
¢ N for reception equipment management
——— ] :I Number of Deletion Request PPIDs PPID Management Table
| 22 ] RUN
1.<PPID>\ S
2.<PPID> || Deletion Request PPID Table__ IS S _ —DEL— o
o B TEST -1 .- A 2
S7F18 T DEL [ ">
& | 9 Q2
4 GEM_AckPPDelete instruction 3
<ACKC7> ¢—— | & | =
—roo——=0 | :

Sample Programming

This sample sends the deletion accept/reject result in reply to a process program deletion request
from the host.

Buiwwesboud aidwes

| sEcs/GEM configurator

First, the relevant variables are registered on the SECS/GEM Configurator.
Only the items that are related to the GEM_AckPPDelete instruction are given in the following table.

® Process Program — Operation Settings

Item Set value
Number of saved process programs 5
Link variable for PPID management table PPID_TABLE
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Item Set value
Link variable for deletion requested PPID list - PPID count | DELETE_PP_NUMBER
Link variable for deletion requested PPID list - PPID table | DELETE_PP_TABLE

Next, enter the programming on the Sysmac Studio.

)

\:::;r;aels Variable Data type Ln;:il Comment
AckPPDelete_ ACKC7 BYTE 0 Result acknowledge code
AckPPDelete_instance GEM_Ac- Instance of GEM_AckPPDelete in-

kPPDelete struction

\Z:_?::;:L Variable Comment
_GEM_ServiceStatus GEM Service status
_GEM_BusyHostPPDelete Host-initiated Process Program Deletion Transaction Processing

Flag
PPID_TABLE Link variable for PPID management table
DELETE_PP_NUMBER Link variable for deletion requested PPID list - PPID count
DELETE_PP_TABLE Link variable for deletion requested PPID list - PPID table

Use the values of the DELETE_PP_NUMBER and DELETE_PP_TABLE variables to determine if de-
letion is possible in inline ST step 2. In step 3, create the programming to delete the PPID from
PPID_TABLE and create the programming to delete the process program saved in the equipment.

_GEM_BusyHost ~ _GEM_ServiceStatus Inline ST
PPDelet .EQR
“el e C|I I un /I Determine if deletion is possible. (Step 2)
1

m /I Delete the process program. (Step 3)

AckPPDelete ACKC7 := 0;

AckPPDelete_instance

GEM_AckPPDelete
Execute Done
AckPPDelete ACKC7 — ACKC7 Busy |—
Error (—
ErrorID |—
| st
Internal Initial
Variable Data type Comment
Variables : typ value
AckPPDelete_ ACKC7 BYTE 0 Result acknowledge code
AckPPDelete_instance GEM_Ac- Instance of GEM_AckPPDelete in-
kPPDelete struction
R_TRIG instance R_TRIG Instance of R_TRIG instruction
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\;:::;;Is Variable Data type ::::Lael Comment
Trigger BOOL FALSE | Flag for FALSE to TRUE change in
_GEM_BusyHostPPDelete
Stage INT 0 Program execution status
_GEM_ServiceStatus GEM Service status
_GEM_BusyHostPPDelete Host-initiated Process Program Deletion Transaction Processing
Flag

CASE Stage Of
0: // Detect reception from host.
R TRIG instance( _GEM BusyHostPPDelete, Trigger );
IF( Trigger = TRUE) THEN
// Determine if deletion is possible. (Step 2)
// Delete the process program. (Step 3)
AckPPDelete ACKC7 :=0;
// Initialization
AckPPDelete_instance( Execute:=FALSE );
Stage:=1;
END IF;
1: // Reply to host.
AckPPDelete_instance( Execute:=TRUE, ACKC7:=AckPPDelete ACKC7 );

IF( AckPPDelete instance.Done = TRUE ) THEN

Stage := 10; %
ELSIF ( AckPPDelete instance.Error = TRUE ) THEN 'i
// Add error processing as required. %
Stage := 10; §
END IF; &
10: // End
Stage := 0;
END CASE;

Buiwwesboud aidwes
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GEM_RespFormattedPPUpload

The GEM_RespFormattedPPUpload instruction sends the formatted process program in reply to an
upload formatted process program request from the host.

Instruction Name FL?'{‘F Graphic expression ST expression
GEM_RespFor- | Respond to FB GEM_RespFormattedPPUpload_instance GEM_RespFormattedPPUp-
mattedPPUp- Formatted GEM_RespFormattedPPUpload load_instance(Execute, Rslt,
load Process Pro- ] Eﬂﬁcute gone — | PPID, MDLN, SOFTREYV, CCO-

gram Upload | PE’ID Elrjrsg; : DENum, Done, Busy, Error, Error-
—MDLN ErrorlD |— ID);
—{SOFTREV
— CCODENum
Variables
Name Meaning 110 Description Valid range Unit | Default
Rslt Result Input Upload accept/reject result Depends on - TRUE
data type.
PPID Process program PPID to upload™ 121 bytes max.
ID (including final
NULL)™2
MDLN Equipment model Equipment model type 21 bytes max. *3
type (including final
NULL)"2
SOFTREV Software revision Software revision code 21 bytes max.
code (including final
NULL)
CCODENum Number of CCO- Number of process program CCO- Depends on
DEs DEs to upload data type.
*1. Itis not necessary to set an input variable. The PPID from the upload formatted process program request is automati-
cally input.
*2.  The maximum number of characters is set on the SECS/GEM Configurator. The maximum number of bytes is the max-
imum number of characters including the final NULL character plus 1.
*3.  If you omit an input parameter, the default value is not applied. A building error will occur.
Times, durations,
Boo- . . Real num-
lean Bit strings Integers bers dates, .and text
strings
[ S [ [ = —
- o g g = = - = %
Rslt OK
PPID o
K
MDLN o
K
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Times, durations,
Boo- . . Real num-
Bit strings Integers dates, and text
lean bers .
strings
w W ulcjc|jc|lc|jc|lo|s|Oo|C ) [ d4|lo|[d|o|»n
S |3 3|2 sl2/z/8|S|z2|5|2|z| 0| & |E|5(8|7|3
r | m 8| =|I5|7|F|5 = oz (M m g
o9 @
SOFTREV O
K
CCODE O |0 O |0
Num K | K K |K
Function

The GEM_RespFormattedPPUpload instruction sends the formatted process program in reply to an

upload formatted process program request from the host. The following are required for the reply.

» Upload accept/reject result
Use the following criteria to determine if uploading the formatted process program is possible.
a) The formatted process program with the upload requested PPID exists in the equipment.

» Equipment model type

» Software revision code

» Formatted process program
This is the formatted process program with the PPID for which uploading was requested

Refer to the application procedure for this instruction for the processing to return the formatted proc-

ess program.

Additional Information

+ This instruction uses the Host-initiated Formatted Process Program Upload scenario for the GEM
Process Program Management capability.

» A SECS message is sent if this instruction is executed and execution ends normally. The SECS
message exchange between the equipment and host is given below.

Equipment Host
p S7,F25: Formatted Process Program Request
$ S7,F26: Formatted Process Program Data
Transaction processing range
Related System-defined Variables
Name Meaning Data type Description
_GEM_BusyHost- Host-initiated For- BOOL Gives the status of processing a transaction for a host-ini-
FormattedPPUpload | matted Process Pro- tiated formatted process program upload.”!

gram Upload Trans-
action Processing
Flag

TRUE: Processing
FALSE: Not processing
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9 GEM Instructions

Name Meaning Data type Description
_GEM_Inter- Process Program In- | BOOL Specifies whether to prohibit process program deletion re-
Lock_PP terlock quests and upload/download requests from the host.
TRUE: Prohibited
FALSE: Granted
_GEM_ServiceSta- | GEM Service Status | _sGEM_SERV | Gives the GEM Service status.
tus ICE_STATUS | Refer to page A-4 for details.

*1.  When a Formatted Process Program Request (S7,F25) is received from the host, this variable changes to TRUE. It will
change to FALSE when execution of the instruction is completed normally.

Related User-defined Variables

® Equipment Management Variable

Name

Description

SECS/GEM Configurator
setting

PPID Management Table

Used to manage PPID information inside the equipment. If
the table contains NULL, no PPID information is registered.

Process Program

@ Variable to Receive Upload Request

Name

Description

SECS/GEM Configurator
setting

Host-initiated Upload Re-
quest Formatted PPID

Stores the formatted process program PPID for which a

host requested an upload.

Process Program

@ Variables to Acknowledge Upload Request

Name

Description

SECS/GEM Configurator
setting

Host-initiated Upload
CCODE Table

Stores the formatted process program CCODEs to upload.

Process Program

Host-initiated Upload
PPARM

Stores PPARM for the formatted process program to up-

load.

Related Error Codes

Error code Name Description

16#3820 Too Many Characters The number of characters in MDLN or SOFTREV exceeded
the size set on the SECS/GEM Configurator.

16#041D Exceeded Simultaneous Instruction The number of simultaneously executed GEM instructions

Executed Resources exceeded the limit.

16#3821 Invalid Size The value specified in CCODENum is larger than the num-
ber of array elements in the Host-initiated CCODE Table
user-defined variable.

16#3826 Undefined CCODE A CCODE that was not defined in the SECS/GEM Configu-
rator was specified in the Host-initiated CCODE Table user-
defined variable.

16#3810 GEM Service Status in Initializing The instruction was executed when the GEM Service status
was Initializing.
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Error code Name Description

16#3811 GEM Service Status in EQStarting The instruction was executed when the GEM Service status
was EQStarting.

16#3812 GEM Service Status in EQInitializing The instruction was executed when the GEM Service status
was EQInitializing.

16#3814 GEM Service Status in Stop The instruction was executed when the GEM Service status
was Stop.

16#3815 GEM Service Status in Error The instruction was executed when the GEM Service status
was Error.

16#3816 GEM Service Status in ShuttingDown The instruction was executed when the GEM Service status

was ShuttingDown.

16#3817 GEM Service Status in Shutdown The instruction was executed when the GEM Service status
was Shutdown.

16#3818 No Message Received The instruction was executed when a formatted process
program upload request was not received.

Precautions for Correct Use

» Before executing the instruction, confirm that all of the following conditions are met. If the instruction
is executed when any of these conditions is not met, an error will occur and Error will change to
TRUE.

a) _GEM_ServiceStatus must be EQRun.
b) _GEM_BusyHostFormattedPPUpload must be TRUE.

* In the following cases, _ GEM_BusyHostFormattedPPUpload does not change to TRUE even if a
Formatted Process Program Request (S7,F25) is received.

a) The data type of the PPID set on the SECS/GEM Configurator and the data type of the PPID for
the process program received from the host are different.

b) _GEM_ Interlock PP is TRUE.

c) Formatted Process Program Request (S7,F25) is disabled in the message settings on the
SECS/GEM Configurator.

* An error does not occur even if you specify a different PPID in PPID from the formatted process pro-
gram PPID received from the host.

peojdnddpeiewlojdsay N3O

Application Procedure

Use the following procedure for this instruction.

1 Detecting the Formatted Process Program Upload Request
Confirm that _ GEM_BusyHostFormattedPPUpload changes from FALSE to TRUE.
Store the process program PPID for which uploading was requested in the following variable.
* Host-initiated Upload Formatted PPID

3s() 1084107 0} suonnesald

2 Determining Acceptance/Rejection of Formatted Process Program Upload Request
Determine if uploading the formatted process program is possible. Confirm that the PPID stor-
ed in the Host-initiated Upload Request Formatted PPID variable exists in the PPID
Management Table variable.

* If It Exists:
Uploading is possible and the upload accept/reject result is TRUE.
* If It Does Not Exist:
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Uploading is not possible and the upload accept/reject result is FALSE.

3 Storing the Formatted Process Program to Upload
If uploading is possible, store the formatted process program with the requested PPID in the
following variables.
» Store CCODE in Host-initiated CCODE Table.
« Store PPARM in Host-initiated Upload PPARM.

4 Returning the Formatted Process Program
Do the following and then execute the instruction. The formatted process program is sent to the
host as the reply.
» Store the upload accept/reject result in the Rslt input variable.
» Store the number of CCODEs in the CCODENum input variable.

The following diagram shows the user program processing and data flow for the application proce-
dure.

The diagram shows an example of a request from the host to upload the formatted process program
with a PPID of RUN. Numbers 1 to 4 in the diagram indicate the steps in the application procedure.

Host Equipment
User-defined variables for reception __User-defined variables for__
S | [ B I e
v Request Formatted PPID 9
| 1 2 ________________ RUN-----}------.
<PPID> i FSRUN {7 TEST 5
DEL :
. S7F26 ﬂEM_RespFormattedPPUpload |nstructm
< ) Rslt 0 E
2 MDLN — Formatted process program
’ 4 50 in equipment :
1.<PPID> - | — 3 :
N I
2.<mDLN>4— | [| [ |© i N N :
3.<SOFTREV> 4| User-defined variables for reply PPID=RUN  |--c---!
4.1,2

Host-initiated Upload e

11,2 CCODE Table /ﬂ
1.<CCODE>4— Tx

2L s = v
1.<PPARM><— | Host-initiated
1< v
21,2 1 Upload PPA
1.<CCODE> A/
2.L,1

1.<PPARM>4—]

Sample Programming

9-90

This sample sends the formatted process program in reply to an upload formatted process program
request from the host.
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Destination information is stored in the Sample1 formatted process program.
The structure of PPARM is as follows and is registered for CCODE = 1.

L,3 The structure of PPARM is defined as shown on the left.
1.<12 X> X: X coordinate
2<12Y> Y: Y coordinate
3.<12 2> Z: Z coordinate

For CCODE = 2, the following is registered.

L2 The structure of PPARM is defined as shown on the left.
1.<U2 LimitMin> LimitMin: Lower limit
2:<U2 LimitMax> LimitMax: Upper limit

| sEcs/GEM configurator

First, the relevant variables are registered on the SECS/GEM Configurator.
Only the items that are related to the GEM_FormattedRespPPUpload instruction are given in the fol-
lowing table.

® Process Program — Operation Settings

Item Set value

Number of saved process programs 5
PPID_TABLE

Link variable for PPID management table

® Process Program — Formatted (1)
The formatted process program for the host-initiated upload is as follows:

peojdnddpeiewlojdsay N3O

et Maximum
CCODE tion number of | Format | Data size Link variables
PPARMSs
1 Coordi- 3 12 1 HOST_UP- HOST_UP-
nates LOAD_FPP_PPARM1 | LOAD_FPP_PPARM1
_TABLE _NUMBER
2 Tempera- | 2 uz2 1 HOST_UP- HOST_UP- %U’)
ture LOAD_FPP_PPARM1 | LOAD_FPP_PPARM1 2
_TABLE _NUMBER 3
® Process Program - Formatted (2) E
Item Set value

Link variable for host-initiated upload - CCODE table
Link variable for host-initiated upload - PPID of upload request

HOST_UPLOAD_FPP_CCODE_TABLE
HOST_UPLOADREQ_FPP_PPID

Next, enter the programming on the Sysmac Studio.
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| wo
\;::;rglaels Variable Data type i/ne:lt::al Comment
varCCODENum UINT 0 Number of CCODEs for formatted
process program to upload
varRespFormattedPPU- BOOL FALSE | Upload accept/reject result
ploadRsilt
RespFormattedPPUp- GEM_RespFor- Instance of GEM_RespFormatted
load_instance mattedPPUpload PPUpload instruction
\Ils;tiz:)r;zls Variable Comment
_GEM_ServiceStatus GEM Service status
_GEM_Equiplinfo Equipment information
_GEM_BusyHostFormattedPPUpload Host-initiated Formatted Process Program Up-
load Transaction Processing Flag
HOST_UPLOAD_FPP_PPARM1_TABLE Link variable for PPARM table for CCODE = 1
HOST_UPLOAD_FPP_PPARM1_NUMBER Link variable for PPARM count for CCODE = 1
HOST_UPLOAD_FPP_CCODE_TABLE Link variable for host-initiated upload - CCODE
table
HOST_UPLOADREQ_FPP_PPID Link variable for host-initiated upload - PPID of
upload request
oot | -GEM SenoeSialis nino ST

1]

I

/I Determine if uploading formatted process program is possible. (Step 2)
/I Store the formatted process program to upload. (Step 3)
HOST_UPLOAD_FPP_CCODE_TABLE[0]:= 1;
HOST_UPLOAD_FPP_PPARM1_TABLE[0]:= 100;
HOST_UPLOAD_FPP_PPARM1_TABLE[1]:= 200;
HOST_UPLOAD_FPP_PPARM1_TABLE[2]:= 300;
HOST_UPLOAD_FPP_PPARM1_NUMBER:= 3;

varCCODENum :=1;

RespFormattedPPUpload_instance

varRespFormattedPPUploadRslt —
_GEM_Equipinfo.MDLN —
_GEM_EquipInfo.SOFTREV —
varCCODENum —

GEM_RespFormattedPPUpload
Execute Done
Rslt Busy [—
PPID Error |—
MDLN ErrorID (—
SOFTREV

CCODENum

Note In inline ST step 2, add the programming to determine whether to save the PPID in the PPID Management

Table.
| st
Internal . Initial
Variables Variable Data type value Comment
varCCODENum UINT 0 Number of CCODEs for formatted
process program to upload
9-92 NJ-series SECS/GEM CPU Units User's Manual (W528)



9 GEM Instructions

\;:::;IZIS Variable Data type :::It:fel Comment
varRespFormattedPPU- BOOL FALSE | Upload accept/reject result
ploadRslt
RespFormattedPPUpload_in- | GEM_Re- Instance of GEM_RespFormatted
stance spFormattedP- PPUpload instruction

PUpload
R_TRIG instance R_TRIG Instance of R_TRIG instruction
Trigger BOOL FALSE | Flag for FALSE to TRUE change in
_GEM_BusyHostFormattedPP Up-
load.
Stage INT 0 Program execution status

\I,E;E::::Is Variable Comment
_ GEM_ServiceStatus GEM Service status
_GEM_Equiplinfo Equipment information
_GEM_BusyHostFormattedP- | Host-initiated Formatted Process Program Upload Transaction
PUpload Processing Flag
HOST_UP- Link variable for PPARM table for CCODE = 1
LOAD_FPP_PPARM1_TA-

BLE

HOST_UP- Link variable for PPARM count for CCODE = 1
LOAD_FPP_PPARM1_NUM-

BER

HOST_UP- Link variable for host-initiated upload - CCODE table
LOAD_FPP_CCODE_TABLE

HOST_UPLOA- Link variable for host-initiated upload - PPID of upload request

DREQ_FPP_PPID

CASE Stage Of

0: // Detect reception from host.

peojdnddpeiewlojdsay N3O

R TRIG instance( GEM BusyHostFormattedPPUpload, Trigger );
IF (Trigger = TRUE) THEN

// Determine if formatted process program can be uploaded. (Step 2)

// Store the formatted process program to upload. (Step 3)

HOST UPLOAD FPP_CCODE TABLE[0]:= 1; %
HOST UPLOAD FPP PPARMI TABLE[O]:= 100; '§
HOST UPLOAD FPP PPARMI TABLE[1l]:= 200; 7
HOST UPLOAD FPP PPARM1L TABLE[2]:= 300; 3
HOST UPLOAD FPP_PPARM1 NUMBER:= 3; 3
varCCODENum := 1; a
varRespFormattedPPUploadRslt := TRUE;

// Initialization
RespFormattedPPUpload instance( Execute:=FALSE,
Rslt:=varRespFormattedPPUploadRslt,
MDLN:= GEM EquipInfo.MDLN,
SOFTREV:= GEM EquipInfo.SOFTREV,
CCODENum:= varCCODENum ) ;

Stage:=1;
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9 GEM Instructions

END IF;
1: // Upload process program to host.
RespFormattedPPUpload instance( Execute:=TRUE,
Rslt:=varRespFormattedPPUploadRslt,
MDLN:= GEM EquipInfo.MDLN,
SOFTREV:= GEM EquipInfo.SOFTREV,
CCODENum:= varCCODENum ) ;
IF( RespFormattedPPUpload instance.Done = TRUE ) THEN
Stage := 10;
ELSTIF (RespFormattedPPUpload instance.Error = TRUE ) THEN

Stage := 10;
END IF;
10: // End
Stage := 0;
END_CASE;
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9 GEM Instructions

GEM_RespPPUpload

The GEM_RespPPUpload instruction sends the process program in reply to a process program up-
load request from the host.

FB/F
Instruction Name UN Graphic expression ST expression
GEM_Re- Respond to FB GEM_RespPPUpload_instance GEM_RespPPUpload_in-
spPPUpload Process Pro- GEM_RespPPUpload stance(Execute, Rslt, PPID,
gram Upload — Execute Done [— LENGTH, Done, Busy, Error, Er-
—Rslt Busy I— D)
—PPID Error |— | OrD);
—LENGTH —
Variables
Name Meaning 110 Description Valid range Unit | Default
Rslt Result Input Upload accept/reject result Depends on - TRUE
data type.
PPID Process program PPID to upload™! 121 bytes max.
ID (including final
NULL)™2
LENGTH Process program Process program (PPBODY) byte Depends on *3
byte length length data type.

*1. Itis not necessary to set an input variable. The PPID from the upload process program request is automatically input.

*2. The maximum number of characters is set on the SECS/GEM Configurator. The maximum number of bytes is the max-
imum number of characters including the final NULL character plus 1.

*3.  If you omit the input parameter, the default value is not applied. A building error will occur.

Times, durations,
Boo- . . Real num-
Bit strings Integers dates, and text
lean bers .
strings
w w jclc|lcl|lc|lc|w|s|0|C X [ 4| o|d| 0| »
8 |2|3|/2|2|G|S|E|E|2|3|2|5| & | = |=2/8/8|5|3
,9 ml&| O % z 4|z z| S S| = Ilg g m| | O g
o g 3 = - @
Rslt OK
PPID (0]
K
LENGTH O |0 |O O |0 |O
K |K |K K |K [K
Function

The GEM_RespPPUpload instruction sends the process program in reply to a process program up-
load request from the host. The following are required for the reply.
» Upload accept/reject result

Use the following criteria to determine if uploading the process program is possible.

a) The process program with the upload requested PPID exists in the equipment.
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9 GEM Instructions

* Process program
This is the process program in the equipment with the PPID for which uploading was requested.
* Process program byte length
This is the byte length of the process program.
Refer to the application procedure for this instruction for the processing to return the process program.

Additional Information

 This instruction uses the Host-initiated Process Program Upload scenario for the GEM Process
Program Management capability.

« A SECS message is sent if this instruction is executed and execution ends normally. The SECS
message exchange between the equipment and host is given below.

Equipment Host

S7,F5: Process Program Request

S7,F6: Process Program Data

Transaction processing range

Related System-defined Variables

Name Meaning Data type Description
_GEM_BusyHostPPUp- Host-initiated Proc- BOOL Gives the status of processing a transaction for a
load ess Program Upload host-initiated process program upload.”

Transaction Proc- TRUE: Processing
essing Flag FALSE: Not processing
_GEM_InterLock_PP Process Program In- | BOOL Specifies whether to prohibit process program dele-
terlock tion requests and upload/download requests from
the host.
TRUE: Prohibited
FALSE: Granted
_GEM_ServiceStatus GEM Service Status | _sGEM_SERV | Gives the GEM Service status.
ICE_STATUS | Refer to page A-4 for details.

*1.  This variable changes to TRUE when a Process Program Request (S7,F5) is received from the host. It will change to
FALSE when execution of the instruction is completed normally.

Related User-defined Variables

® Equipment Management Variable

SECS/GEM Configurator

Name Description
P setting

PPID Management Table Used to manage PPID information inside the equipment. If | Process Program — Unformat-
the table contains NULL, no PPID information is registered. | ted
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Name

Description

SECS/GEM Configurator
setting

Host-initiated Upload Re-

quest PPID

ed an upload.

Stores the process program PPID for which a host request-

Process Program — Unformat-
ted

@ Variable to Respond to Upload Request

Name

Description

SECS/GEM Configurator
setting

Host-initiated Upload PP

Data

Stores the process program data to upload.

Process Program

Related Error Codes

Error code Name Description
16#041D Exceeded Simultaneous Instruction The number of simultaneously executed GEM instructions
Executed Resources exceeded the limit.

16#3821 Invalid Size LENGTH that was specified for the Upload PP Data user-
defined variable is not correct.
* A value that is larger than the data size of Upload PP

Data was specified.
* A value that cannot be evenly divided by the size of the
data type of Upload PP Data was specified.

16#3810 GEM Service Status in Initializing The instruction was executed when the GEM Service status
was Initializing.

16#3811 GEM Service Status in EQStarting The instruction was executed when the GEM Service status
was EQStarting.

16#3812 GEM Service Status in EQInitializing The instruction was executed when the GEM Service status
was EQInitializing.

16#3814 GEM Service Status in Stop The instruction was executed when the GEM Service status
was Stop.

16#3815 GEM Service Status in Error The instruction was executed when the GEM Service status
was Error.

16#3816 GEM Service Status in ShuttingDown The instruction was executed when the GEM Service status
was ShuttingDown.

16#3817 GEM Service Status in Shutdown The instruction was executed when the GEM Service status
was Shutdown.

16#3818 No Message Received The instruction was executed when a process program up-

load request was not received.

Precautions for Correct Use

» Before executing the instruction, confirm that all of the following conditions are met. If the instruction
is executed when any of these conditions is not met, an error will occur and Error will change to

TRUE.
a) _GEM_ServiceStatus must be EQRun.

b) _GEM_BusyHostPPUpload must be TRUE.
* In the following cases, _ GEM_BusyHostPPUpload does not change to TRUE even if a Process Pro-
gram Request (S7,F5) is received.
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9 GEM Instructions

a) The data types of the PPID set on the SECS/GEM Configurator and the PPID for the process
program received from the host are different.
b) _GEM_ Interlock PP is TRUE.
c) Process Program Request (S7,F5) is disabled in the message settings on the SECS/GEM Con-
figurator.
» Even if you specify a different PPID in the PPID input variable from the one that was received, an
error end will not occur.

Application Procedure

Use the following procedure for this instruction.

1 Detecting the Process Program Upload Request
Confirm that _ GEM_BusyHostPPUpload changes from FALSE to TRUE.
Store the process program PPID for which uploading was requested in the following variable.
* Host-initiated Upload Request PPID

2 Determining Acceptance/Rejection of Process Program Upload
Determine if uploading the process program is possible. Confirm that the PPID stored in the
Host-initiated Upload Request PPID variable exists in the PPID Management Table variable.
* If It Exists:
Uploading is possible and the upload accept/reject result is TRUE.
* If It Does Not Exist:
Uploading is not possible and the upload accept/reject result is FALSE.

3 Storing the Process Program Data to Upload
If uploading is possible, store the process program with the requested PPID in the equipment
in the following variable.
* Host-initiated Upload PP Data

4 Returning the Process Program
Do the following and then execute the instruction. The process program is sent to the host as
the reply.
» Store the upload accept/reject result in the Rslt input variable.
+ Store the byte length of the process program data to upload in the LENGTH input variable.

The following diagram shows the user program processing and data flow for the application proce-
dure.

The diagram shows an example of a request from the host to upload the process program with a PPID
of RUN. Numbers 1 to 4 in the diagram indicate the steps in the application procedure.

9-98 NJ-series SECS/GEM CPU Units User's Manual (W528)



9 GEM Instructions

Host Equipment
__User-defined variables for__ ___User-defined variable for __
reception equipment management
S7F5 R
[ ) Host-initiated Upload Request PPID Management Table
PPID

| 1 2 __________ <-=e RUN ---fp--ooos

<PPID> i >RUN -}~ TEST :

DEL i

S7F6 G_EM_RespPPUpIoad mstructl)n

< ] Rslt 0 o

w 4 PPID [ RUN Process.program in

’ | equipment '

1.<PPID> | LENGTH a S o

2.<PPBODY>\ N

___ User-defined variable PPID=RUN -

for reply
™ Host-initiated Upload
™\ PP Data —
[0] 2 & a

Sample Programming

This sample sends the process program in reply to a process program upload request from the host.

| secs/GEM configurator

First, the relevant variables are registered on the SECS/GEM Configurator.
Only the items that are related to the GEM_RespPPUpload instruction are given in the following table.

peojdndddsey N3O

® Process Program — Operation Settings

Item Set value
Number of saved process programs 5
Link variable for PPID management table | PPID_TABLE %
3
B
® Process Program — Unformatted 7
«Q
Item Set value %
PPBODY format B 3
PPBODY data size 10
Link variable for host-initiated upload - PPBODY HOST_UPLOAD_PPBODY
Link variable for host-initiated upload - PPID of upload request | HOST_UPLOADREQ_PPID

Next, enter the programming on the Sysmac Studio.
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9 GEM Instructions

| wo
\;::;rglaels Variable Data type InltlszaI- Comment
varHostUploadLENGTH UINT 0 Process program byte length
varRespPPUploadRsilt BOOL FALSE Upload accept/reject result
RespPPUpload_instance GEM_RespPPUp- Instance of GEM_Re-
load spPPUpload instruction
localPPData ARRAY[0..9] OF [16#01, Process program data to up-
BYTE 16#23, load
16#45,
16#67,
16#89,
16#01,
16#23,
16#45,
16#67,
16#89]
Ext.ernal Variable Comment
Variables

GEM Service status

Host-initiated Process Program Upload Transac-
tion Processing Flag

_ GEM_ServiceStatus
_GEM_BusyHostPPUpload

Link variable for PPID management table
Link variable for host-initiated upload - PPBODY

Link variable for host-initiated upload - PPID of
upload request

PPID_TABLE
HOST_UPLOAD_PPBODY
HOST_UPLOADREQ_PPID

_GEM_ServiceStatus

_GEM_BusyHost ;
PPUpload EQRun Infine ST
H_I I I /I Determine if uploading process program is possible. (Step 2)

/] Store the process program data to upload. (Step 3)
HOST_UPLOAD_PPBODY := localPPData;

varRespPPUploadRslt := TRUE;

RespPPUpload_instance
GEM_RespPPUpload

Execute Done
varRespPPUploadRslt — Rslt Busy —
— PPID Error (—
varHostUploadLENGTH — LENGTH ErrorID (—

Note In inline ST step 2, add the programming to determine whether to save the PPID in the PPID Management

Table.
| st
Internal Variable Data type Initial value Comment
Variables yP
varHostUploadLENGTH UINT 0 Process program byte length
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9 GEM Instructions

\;:::;IZIS Variable Data type Initial value Comment
varRespPPUploadRslt BOOL FALSE Upload accept/reject result
RespPPUpload_instance GEM_Re- Instance of GEM_Re-

spPPUpload spPPUpload instruction
R_TRIG instance R_TRIG Instance of R_TRIG instruc-
tion
Trigger BOOL FALSE Flag for FALSE to TRUE
change in _GEM_Busy-
HostPPUpload
Stage INT 0 Program execution status
localPPData ARRAY[0..9] [16#01, 16#23, | Process program data to up-
OF BYTE 16#45, 16#67, | load
16#89, 16#01,
16#23, 16#45,
16#67, 16#89]

5;:::::'3 Variable Comment
_GEM_ServiceStatus GEM Service status
_GEM_BusyHostPPUpload Host-initiated Process Program Upload Transaction Processing

Flag
PPID_TABLE Link variable for PPID management table
HOST_UPLOAD_PPBODY Link variable for host-initiated upload - PPBODY
HOST_UPLOADREQ_PPID | Link variable for host-initiated upload - PPID of upload request

CASE Stage Of

0: // Detect reception from host.

R _TRIG instance( _GEM BusyHostPPUpload, Trigger );

IF (Trigger = TRUE)THEN

// Determine uploading process program 1s possible.

// Store the process program data to upload.

HOST UPLOAD PPBODY := localPPData;

// Initialization

(Step 3)

(Step 2)

RespPPUpload instance( Execute:=FALSE, Rslt:=varRespPPUploadRslt,LENGTH:=varHos

tUploadLENGTH ) ;
Stage:=1;
END IF;

1: // Upload process program to

RespPPUpload instance( Execute:

1loadLENGTH

)

IF( RespPPUpload instance.Done

Stage
ELSIF( RespPPUpload instance.Error = TRUE )

= 10;

host.

TRUE )

// Add error processing as required.

THEN

THEN

=TRUE, Rslt:=varRespPPUploadRslt, LENGTH:=varHostUp

peojdndddsey N3O
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Stage := 10;
END IF;
10: // End
Stage := 0;
END_CASE;
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9 GEM Instructions

GEM_UploadFormattedPP

The GEM_UploadFormattedPP instruction uploads a formatted process program to the host.

Instruction Name FL?'CF Graphic expression ST expression
GEM_Upload- Upload Format- | FB GEM_UploadFormattedPP_instance GEM_UploadFormattedPP_in-
FormattedPP ted Process GEM_UploadFormattedPP stance(Execute, PPID, MDLN,

Program —|Execute Done — SOFTREV, CCODENum, Done,
—PPID Busy —
—{MDLN Error — Busy, Error, ErrorID);
—SOFTREV ErrorlD —
—{CCODENum
Variables
Name Meaning /10 Description Valid range Unit | Default
PPID Process program Input PPID to upload 121 bytes max. | --- *2
ID (including final
NULL)"!
MDLN Equipment model Equipment model type 21 bytes max.
type (including final
SOFTREV Software revision Software revision code NULL)"!
code
CCODENum Number of CCO- Number of process program CCO- Depends on
DEs DEs to upload data type.
*1.  The maximum number of characters is set on the SECS/GEM Configurator. The maximum number of bytes is the max-
imum number of characters including the final NULL character plus 1.
*2.  If you omit an input parameter, the default value is not applied. A building error will occur.
Times, durations,
Boo- . . Real num-
lean Bit strings Integers bers dates, _and text
strings
AEHBEHBEEEEEBEEEERFEEEEEEE
S |7|8|8|8|5|3|5(5(5| 7|55 F| E|R|R|°| |2
ol O b~ (@)
PPID 0]
K
MDLN @)
K
SOFTREV @)
K
CCODE- O |0 O |0
Num K [K K |K
Function

The GEM_UploadFormattedPP instruction uploads a formatted process program to the host.
The following are required for the upload.
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9 GEM Instructions

» Process program ID
This is the PPID of the formatted process program to upload.
» Equipment model type
» Software revision code
» Formatted process program
This is the formatted process program to upload.
* Number of CCODEs
This is the number of CCODEs for the formatted process program to upload.
Refer to the application procedure for this instruction for the processing to upload the formatted proc-
ess program.

Additional Information

+ This instruction uses the Equipment-initiated Formatted Process Program Upload scenario for the
GEM Process Program Management capability.

» A SECS message is sent if this instruction is executed and execution ends normally. The SECS
message exchange between the equipment and host is given below.

Equipment Host

S7,F1: Process Program Load Inquire

S7,F2: Process Program Load Grant

<

S7,F23: Formatted Process Program Send

g
v ‘\87,F24: Formatted Process Program Acknowledge
\ Transaction processing range
Related System-defined Variables
Name Meaning Data type Description
_GEM_BusyEquip- Equipment-initiated | BOOL Gives the status of processing a transaction for an equip-
FormattedPPUpload | Formatted Process ment-initiated formatted process program upload.”
Program Upload TRUE: Processing
Transaction Proc- FALSE: Not processing
essing Flag
_GEM_EquipFor- Equipment-initiated | _sGEM_RSLT | Gives the results of processing an equipment-initiated for-
mattedPPUploadRslt | Formatted Process matted process program upload.
Program Upload Re- Refer to page A-13 for details.
sults
_GEM_ServiceSta- | GEM Service Status | _sGEM_SERV | Gives the GEM Service status.
tus ICE_STATUS | Refer to page A-4 for details.
*1. This variable changes to TRUE when the instruction ends normally. It changes to FALSE when transaction processing

is completed.

Related User-defined Variables
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9 GEM Instructions

® Equipment Management Variable

Name

Description

SECS/GEM Configurator
setting

PPID Management Table

Used to manage PPID information inside the equipment. If
the table contains NULL, no PPID information is registered.

Process Program

@ Variables to Send Upload Request

Name

Description

SECS/GEM Configurator
setting

Equipment-initiated Upload

Stores the formatted process program CCODEs to upload.

Process Program

CCODE Table
Equipment-initiated Upload | Stores PPARM for the formatted process program to up-
PPARM load.

Related Error Codes

Error code Name Description

16#3820 Too Many Characters The value of PPID, MDLN, or SOFTREV is outside of the
valid range.

16#041D Exceeded Simultaneous Instruction The number of simultaneously executed GEM instructions

Executed Resources exceeded the limit.

16#3822 Set to Disable The instruction was executed when it was disabled on the
SECS/GEM Configurator.

16#3821 Invalid Size The value specified in CCODENum is larger than the num-
ber of array elements in the Equipment-initiated Upload
CCODE Table user-defined variable.

16#3826 Undefined CCODE A CCODE that was not defined in the SECS/GEM Configu-
rator was specified.

16#3810 GEM Service Status in Initializing The instruction was executed when the GEM Service status
was Initializing.

16#3811 GEM Service Status in EQStarting The instruction was executed when the GEM Service status
was EQStarting.

16#3812 GEM Service Status in EQInitializing The instruction was executed when the GEM Service status
was EQInitializing.

16#3814 GEM Service Status in Stop The instruction was executed when the GEM Service status
was Stop.

16#3815 GEM Service Status in Error The instruction was executed when the GEM Service status
was Error.

16#3816 GEM Service Status in ShuttingDown The instruction was executed when the GEM Service status
was ShuttingDown.

16#3817 GEM Service Status in Shutdown The instruction was executed when the GEM Service status
was Shutdown.

16#3819 Multi-execution of Instructions Transaction processing is hot completed for a previous exe-
cution of the same instruction.

16#381B Insufficient Transaction Resource When the instruction was executed, the limit to the number
of transactions that can be buffered had been reached.
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Precautions for Correct Use

» Before executing the instruction, confirm that all of the following conditions are met. If the instruction
is executed when any of these conditions is not met, an error will occur and Error will change to
TRUE.

a) _GEM_ServiceStatus must be EQRun.
b) _GEM_BusyEquipFormattedPPUpload must be TRUE.

» Access _GEM_EquipFormattedPPUploadRslt after _ GEM_BusyEquipFormattedPPUpload changes
from TRUE to FALSE.

Application Procedure

Use the following procedure for this instruction.

1 Storing the Formatted Process Program to Upload
Store the formatted process program in the equipment to upload in the following variables.
» Store the CCODEs in Equipment-initiated Upload CCODE Table.
+ Store the PPARM in Equipment-initiated Upload PPARM.

2 Executing the Formatted Process Program Upload
Do the following and then execute the instruction. The formatted process program will be up-
loaded to the host.
» Store the PPARM for the formatted process program to upload in the PPID input variable.
 Store the number of CCODEs in the formatted process program to upload in the
CCODENum input variable.

3 Confirming the Result of the Formatted Process Program Upload
Check the result of the upload in _ GEM_EquipFormattedPPUploadRslt after _ GEM_Busy-
EquipFormattedPPUpload changes to FALSE.

The following diagram shows the user program processing and data flow for the application proce-
dure.

The diagram shows an example of uploading the formatted process program with a PPID of Sample1
to the host. Numbers 1 to 3 in the diagram indicate the steps in the application procedure.
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9 GEM Instructions

Host Equipment
i S7F1
¢ 1 GEM_UploadFormattedPP User-defined variables for
™ = 2 instruction  equipment management |
L _Sample1
1 <PPID> 4——— PPID Management Table
Sample1
2.<LENGTH> TEST
2
S7F2 R DEL
I )
[<PPGNT> .
S7F23 // Formatted process program
& ] in equipment
Ly4 / /_\
1.<PPID> / User-defined variables for 1 v
— sending —_
2.<MDLN> / Equipment-initiated Upload PPID=Sample1
3.<SOFTREV> CCODE Table /7
4.1,2 2 &
1.L,2 s 3 &
1.<CCODE>‘// Ipment-initiate v
2.L.1 Upload PPA
’ |
1.<PPARM> 4~ 1
2L,2 //
1.<CCODE>
2.L1 //U __ System-defined variable
1.<PPARM> 4] _GEM_EquipFormattedPP
UploadRsit
S7F24
[ N 3 Rslt
[SACKCT> — RsltCode—— (*)

(*) If the host does not allow loading in the Process Program Load Grant (S7,F2) from the host,
RsltCode will contain PPGNT.

Sample Programming

This sample uploads a formatted process program with a PPID of Sample1 to the host.
If the GEM Service status is EQRun and the UploadFormattedPP_Start internal variable changes from
FALSE to TRUE, the formatted process program is uploaded.

Destination information is stored in the Sample1 formatted process program.
The structure of PPARM is as follows and is registered for CCODE = 1.

L,3 The structure of PPARM is defined as shown on the left.
1.<12 X> X: X coordinate
2<12Y> Y: Y coordinate
3.<I2z2> Z: Z coordinate

For CCODE = 2, register the following.
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L2 The structure of PPARM is defined as shown on the left.
"1 <U2 LimitMin> LimitMin: Lower limit
2:<U2 LimitMax> LimitMax: Upper limit

| sEcs/iGEM configurator

First, the relevant variables are registered on the SECS/GEM Configurator.
Only the items that are related to the GEM_UploadFormattedPP instruction are given in the following
table.

® Process Program - Operation Settings

Item Set value

Number of saved process programs 5
Link variable for PPID management table | PPID_TABLE

® Process Program - Formatted (1)
The formatted process program for the equipment-initiated upload is as follows:

e Maximum
CCODE tion number of Format Data size Link variables

PPARMSs

1 Coordi- 3 12 1 EQUIP_UP- EQUIP_UP- @

nates LOAD_FPP_PPARM1 | LOAD_FPP_PPARM1 =

_TABLE _NUMBER s

2 Tempera- | 2 u2 1 EQUIP_UP- EQUIP_UP- ?I._’_I

ture LOAD_FPP_PPARM1 | LOAD_FPP_PPARM1 °

_TABLE _NUMBER H

® Process Program - Formatted (2) °

Item Set value

Link variable for equipment-initiated upload - CCODE table | EQUIP_UPLOAD_FPP_CCODE_TABLE

Next, enter the programming on the Sysmac Studio. @
3
D
LY
o
| Lo g
3
Int I Initial g
nterna . iti 3
Variables Variable Data type value Comment
UploadFormat- BOOL FALSE | Flag to start upload
tedPP_Start
UploadFormattedPP_in- GEM_UploadFor- Instance of GEM_UploadFormat-
stance mattedPP tedPP instruction
UploadFormattedPP_Wai- | BOOL FALSE | Flag that indicates waiting for com-
tResp pletion of upload
UploadFormat- BOOL FALSE | Flag that indicates completion of up-
tedPP_Complete load
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Internal Initial
Variabl Data t C t
Variables ariabie e value ommen
varFormattedUploadPPID | STRING[41] ID of process program to upload
varCCODENum UINT 0 Number of CCODEs for formatted
process program to upload
Ext |
x_erna Variable Comment
Variables
_GEM_ServiceStatus GEM Service status
_GEM_BusyEquipFormattedPPUpload Equipment-initiated Formatted Process Program
Upload Transaction Processing Flag
_GEM_EquiplInfo Equipment information
EQUIP_UPLOAD_FPP_PPARM1_TABLE Link variable for PPARM table for CCODE = 1
EQUIP_UPLOAD_FPP_PPARM1_NUMBER | Link variable for PPARM count for CCODE = 1
EQUIP_UPLOAD_FPP_CCODE_TABLE Link variable for equipment-initiated upload -
CCODE table
UploadFormatted _GEM_BusyEquip _GEM_ServiceStatus |njine ST
PP_Start FormattedPPUpload .EQRun
1A I/1 | ] /I Store the formatted process program to upload. (Step 1)
Il | I varFormattedUploadPPID := 'Sample1";
EQUIP_UPLOAD_FPP_CCODE_TABLE[0]:= 1;
EQUIP_UPLOAD_FPP_PPARM1_TABLE[0]:= 100;
EQUIP_UPLOAD_FPP_PPARM1_TABLE[1]:= 200;
EQUIP_UPLOAD_FPP_PPARM1_TABLE[2]:= 300;
EQUIP_UPLOAD_FPP_PPARM1_NUMBER:= 3;
varCCODENum := 1;
UploadFormattedPP_instance
GEM_UploadFormattedPP
Execute Done
varFormattedUploadPPID — PPID Busy |—
_GEM_EquipIinfo.MDLN — MDLN Error —
_GEM_EquipInfo.SOFTREV — SOFTREV ErrorlD f(—
varCCODENum — CCODENum
UploadFormattedPP  UploadFormattedPP UpIoaqurmattedPP
_instance.Done _Complete _WaitResp
[ | V ()
I [ Ny
UploadFormattedPP
_WaitResp
| |
I
UploadFormattedPP ~_GEM_BusyEquip UploadFormattedPP
_WaitResp FormattedPPUpload _Complete
| | [l ()
[ A Y
| st
Internal Initial
Variabl D
Variables ariable ata type value Comment
UploadFormattedPP_Start BOOL FALSE | Flag to start upload
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\;:::;IZIS Variable Data type :::It:fel Comment
UploadFormattedPP_in- GEM_Upload- Instance of GEM_UploadFormat-
stance FormattedPP tedPP instruction
UploadFormattedPP_Wai- BOOL FALSE | Flag that indicates waiting for com-
tResp pletion of upload
UploadFormattedPP_Com- BOOL FALSE | Flag that indicates completion of up-
plete load
varFormattedUploadPPID STRING[41] ID of process program to upload
varCCODENum UINT 0 Number of CCODEs for formatted
process program to upload
R_TRIG_instance R_TRIG Instance of R_TRIG instruction
F_TRIG instance F _TRIG Instance of F_TRIG instruction
Trigger BOOL FALSE | Flag for FALSE to TRUE change in
UploadPP_Start
Flag for TRUE to FALSE change in
_GEM_BusyEquipFormattedPPUp-
load
Stage INT 0 Program execution status
\I,E;ti:Lr::Is Variable Comment
_GEM_ServiceStatus GEM Service status
_GEM_BusyEquipFormat- Equipment-initiated Formatted Process Program Upload Trans-
tedPPUpload action Processing Flag o
_GEM_Equipinfo Equipment information E
EQUIP_UP- Link variable for PPARM table for CCODE = 1 I.cc
LOAD_FPP_PPARM1_TA- 2
BLE 5
EQUIP_UP- Link variable for PPARM count for CCODE = 1 g
LOAD_FPP_PPARM1_NUM- E
BER 3
EQUIP_UP- Link variable for equipment-initiated upload - CCODE table
LOAD_FPP_CCODE_TABLE

CASE Stage Of

0: // Start o
R TRIG instance( UploadFormattedPP Start, Trigger ); §
IF ((Trigger = TRUE) i

AND ( GEM ServiceStatus.EQRun = TRUE ) ) THEN g
// Store the formatted process program to upload. (Step 1) %
varFormattedUploadPPID := 'Samplel'; 8.
EQUIP UPLOAD FPP CCODE TABLE[0]:= 1;

EQUIP UPLOAD FPP PPARMI TABLE([0]:= 100;

EQUIP UPLOAD FPP PPARMI TABLE[1]:= 200;

EQUIP UPLOAD FPP_PPARMI1 TABLE[2]:= 300;
EQUIP UPLOAD FPP PPARM1 NUMBER:= 3;
varCCODENum := 1;

// Initialization

UploadFormattedPP_instance( Execute:=FALSE,
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PPID:=varFormattedUploadPPID,
MDLN:= GEM EquipInfo.MDLN,
SOFTREV:= GEM EquipInfo.SOFTREV,
CCODENum:=varCCODENum ) ;

Stage := 1;
END_IF;
1: // Upload process program to host.

UploadFormattedPP instance( Execute:=TRUE,
PPID:=varFormattedUploadPPID,
MDLN:= GEM EquipInfo.MDLN,
SOFTREV:= GEM EquipInfo.SOFTREV,
CCODENum:=varCCODENum ) ;

IF (UploadFormattedPP instance.Done = TRUE ) THEN
Stage := 2;

ELSIF (UploadFormattedPP instance.Error = TRUE ) THEN
Stage := 10;

END IF;

F TRIG instance( _GEM BusyEquipFormattedPPUpload, Trigger );
IF( Trigger = TRUE)THEN
Stage := 10;
END IF;
10: // End
Stage := 0;
END_CASE;
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GEM_UploadPP

The GEM_UploadPP instruction uploads a process program to the host.

FB/F
Instruction Name UN Graphic expression ST expression
GEM_Up- Upload Process | FB GEM_UploadPP_instance GEM_UploadPP_instance(Exe-
loadPP Program GEM_UploadPP cute, PPID, LENGTH, Done,
—|Execute Done — Busy, Error, ErrorID);
—PPID Busy —
—{LENGTH Error —
ErrorlD [—
Variables
Name Meaning 110 Description Valid range Unit | Default
PPID Process program Input PPID to upload 121 bytes max. | --- *2
ID (including final
NULL)
LENGTH Process program Process program (PPBODY) byte Depends on
byte length length data type.

*1.  The maximum number of characters is set on the SECS/GEM Configurator. The maximum number of bytes is the max-
imum number of characters including the final NULL character plus 1.
*2.  If you omit an input parameter, the default value is not applied. A building error will occur.

Times, durations, .-Q.-.
Boo- . ) Real num- =
Bit strings Integers dates, and text I
lean bers ) c
strings 'Co_’
o] W oglec|jc|lc|leclc|lo|sz|o|C X [ S[o[d[own 9
Q 5 g s/ s|e|lz|g|C|=z|5|z|2| @ A |=|>|0|4|d g
© |mM|A|9(Q(Z|7F|2|Z|F S5 2| B miA|° 2 v
o g - = - =
PPID 0]
K
LENGTH O |0 |O O |0 |O
K |K |K K |K |K )
=
=3
3
Function

The GEM_UploadPP instruction uploads a process program to the host. The following are required for
the upload.
* Process program ID
This is the PPID of the process program to upload.
* Process program byte length
This is the byte length of the process program to upload.
* Process program
This is the process program to upload.
Refer to the application procedure for this instruction for the processing to upload the process pro-
gram.
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Additional Information

» This instruction uses the Equipment-initiated Process Program Upload scenario for the GEM
Process Program Management capability.

* The message exchange between the equipment and host is given below. The SECS message ex-
change between the equipment and host is given below.

Equipment Host

S7,F1: Process Program Load Inquire >

S7,F2: Process Program Load Grant

S7,F3: Process Program Send

;\ S7,F4: Process Program Acknowledge
Transaction processing range
Related System-defined Variables
Name Meaning Data type Description
_GEM_BusyEquipP- | Equipment-initiated | BOOL Gives the status of processing a transaction for an equip-

PUpload Process Program ment-initiated process program upload.”’
Upload Transaction TRUE: Processing

Processing Flag FALSE: Not processing

_GEM_EquipPPU- Equipment-initiated | _sGEM_RSLT | Gives the status of processing an equipment-initiated

ploadRslt Process Program process program upload.
Upload Result Refer to page A-14 for details.

_GEM_ServiceSta- | GEM Service status | _sGEM_SERV | Gives the GEM Service status.

tus ICE_STATUS | Refer to page A-4 for details.

*1.  This variable changes to TRUE when the instruction ends normally. It changes to FALSE when transaction processing
for the equipment-initiated process program upload is completed.

Related User-defined Variables

® Equipment Management Variable

SECS/GEM Configurator
setting

PPID Management Table Used to manage PPID information inside the equipment. If | Process Program

the table contains NULL, no PPID information is registered.

Name Description

@ Variable to Send Upload Request

o SECS/GEM Configurator
Name Description i
setting
Equipment-initiated Upload | Stores the process program data to upload. Process Program — Unformat-
PP Data ted
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Error code Name Description
16#3820 Too Many Characters The value of the PPID input variable exceeded the size set
on the SECS/GEM Configurator.
16#041D Exceeded Simultaneous Instruction The number of simultaneously executed GEM instructions
Executed Resources exceeded the limit.
16#3822 Set to Disable The instruction was executed when it was disabled on the
SECS/GEM Configurator.
16#3821 Invalid Size LENGTH that was specified for the Upload PP Data user-
defined variable is not correct.
* A value that is larger than the data size of Upload PP
Data was specified.
A value that cannot be evenly divided by the size of the data
type of Upload PP Data was specified.
16#3810 GEM Service Status in Initializing The instruction was executed when the GEM Service status
was Initializing.
16#3811 GEM Service Status in EQStarting The instruction was executed when the GEM Service status
was EQStarting.
16#3812 GEM Service Status in EQInitializing The instruction was executed when the GEM Service status
was EQInitializing.
16#3814 GEM Service Status in Stop The instruction was executed when the GEM Service status
was Stop.
16#3815 GEM Service Status in Error The instruction was executed when the GEM Service status
was Error.
16#3816 GEM Service Status in ShuttingDown The instruction was executed when the GEM Service status
was ShuttingDown.
16#3817 GEM Service Status in Shutdown The instruction was executed when the GEM Service status
was Shutdown. @
16#3819 Multi-execution of Instructions Transaction processing is not completed for a previous exe- li
cution of the same instruction. "o—’
16#381B Insufficient Transaction Resource When the instruction was executed, the limit to the number %
of transactions that can be buffered had been reached. A

Precautions for Correct Use

» Before executing the instruction, confirm that all of the following conditions are met. If the instruction
is executed when any of these conditions is not met, an error will occur and Error will change to

TRUE.
a) _GEM_ServiceStatus must be EQRun.

b) GEM_BusyEquipPPUpload must be FALSE.
* Access GEM_EquipPPUploadRsit after _ GEM_BusyEquipPPUpload changes from TRUE to

S8p0o Jouig pajejey

FALSE.

Application Procedure

Use the following procedure for this instruction.

1 Storing the Process Program to Upload
Store the process program to upload in the equipment in Equipment-initiated Upload PP Data.
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host.

Executing the Process Program Upload
Do the following and then execute the instruction. The process program will be uploaded to the

+ Store the PPID of the process program to upload in the PPID input variable.
« Store the byte length of the process program to upload in the LENGTH input variable.

Confirming the Upload Result

Check the result of the upload in _ GEM_EquipPPUploadRslit after  GEM_BusyEquipPPUpload

changes from TRUE to FALSE.

The following diagram shows the user program processing and data flow for the application proce-

dure.

The diagram shows an example of uploading to the host a process program with a PPID of Sample1.

Numbers 1 to 3 in the diagram indicate the steps in the application procedure.

Host

Equipme

nt

S7F1

L2
1.<PPID> / g

2.<LENGTH> /

\

S7F2
L /3
/'
[<PPGNT> . (*) /|
. S7F3 ™, /
t @ 7\ 1
N / \\\\

L,2
1.<PPID> .
2.<PPBODY>

S7F4 .
[ | p 2
[ <ACKC7> |

. GEM_Upload instruction _

7PP|D Sample1
[ LENGTH 2

User-defined variables for
equipment management
PPID Management Table

Sample1
TEST
DEL

___ User-defined variables ___

for sending
Equipment-initiated

Formatted process program

ed process p

Upload PP Data In equipmen
0] 7 P
1] 3 4—————

PPID=RUN

_GEM_EquipPPUploadRsilt
system-defined variable
_GEM_EquipPP
UploadRslt

(*) If the host does not allow loading in the Process Program Load Grant (S7,F2) from the host,

RsltCode will contain PPGNT.

Sample Programming

9-114

This sample uploads the process program with a PPID of Sample1 to the host.

If the GEM Service status is EQRun and the UploadPP_Start internal variable changes from FALSE to

TRUE, the process program is uploaded.
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First, the relevant variables are registered on the SECS/GEM Configurator.

Only the items that are related to the GEM_UploadPP instruction are given in the following table.

® Process Program - Operation Settings

Item Set value
Number of saved process programs 5
Link variable for PPID management table | PPID_TABLE

® Process Program — Unformatted

Item

Set value

PPBODY format

B

PPBODY data size

10

Link variable for equipment-initiated upload - PPBODY

EQUIP_UPLOAD_PPBODY

Next, enter the programming on the Sysmac Studio.

)
Intfarnal Variable Data type Initial value Comment
Variables
UploadPP_Start BOOL FALSE Flag to start upload
UploadPP_instance GEM_UploadPP Instance of GEM_UploadPP
instruction
UpdatePP_WaitResp BOOL FALSE Flag that indicates waiting for
completion of upload
UpdatePP_Complete BOOL FALSE Flag that indicates completion
of upload
varUploadPPID STRING[41] NULL PPID to upload
varEquipUploadLENGTH | UINT 0 Process program byte length
localPPData ARRAY[0..9] OF [16#01, 16#23, | Process program data to up-
BYTE 16#45, 16#67, | load
16#89, 16#01,
16#23, 16#45,
16#67, 16#89]
\Z:::::Is Variable Comment

_GEM_ServiceStatus

GEM Service status

_GEM_BusyEquipPPUpload

Equipment-initiated Process Program Upload
Transaction Processing Flag

PPID_TABLE

Link variable for PPID management table

EQUIP_UPLOAD_PPBODY

Link variable for equipment-initiated upload -
PPBODY
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9 GEM Instructions

_GEM_BusyEquip _GEM_ServiceStatus
UploadPP_Start PPUpload .EQRun

i // ||

Inline ST

/| Store the process program data to upload. (Step 1)
EQUIP_UPLOAD_PPBODY := localPPDatsa;
varUploadPPID :='Sample1’;
varEquipUploadLENGTH := 10;

UploadPP_instance
GEM_UploadPP

Execute Done
varUploadPPID — PPID Busy |—
varEquipUploadLENGTH — LENGTH Error —
ErrorlD |—

UploadPP_instance

.Done UploadPP_WaitResp

UploadPP_Complete
|| 1
UploadPP_WaitResp

I I _GEM_BusyEquip

)
/

UploadPP_WaitResp PPUpload UploadPP_Complete
[ 4] ()
I Al N4
| st
Internal Variable Data type Initial value Comment
Variables
UploadPP_Start BOOL FALSE Flag to start upload
UploadPP_instance GEM_Up- Instance of GEM_Up-
loadPP loadPP instruction
varUploadPPID STRING[41] NULL PPID to upload
varEquipUploadLENGTH UINT 0 Process program byte
length
R_TRIG instance R_TRIG Instance of R_TRIG
instruction
F_TRIG instance F_TRIG Instance of F_TRIG
instruction
Trigger BOOL FALSE Flag for FALSE to
TRUE change in Up-
loadPP_Start Flag for
TRUE to FALSE
change in
_GEM_BusyEquipP-
PUpload
Stage INT 0 Program execution
status
localPPData ARRAY[0..9] [16#01, 16#23, | Process program data
OF BYTE 16#45, 16#67, | to upload
16#89, 16#01,
16#23, 16#45,
16#67, 16#89]
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\Ils:i::::; Variable Comment
_GEM_ServiceStatus GEM Service status
_GEM_BusyEquipPPUpload Equipment-initiated Process Program Upload Transaction
Processing Flag
PPID_TABLE Link variable for PPID management table
EQUIP_UPLOAD_PPBODY Link variable for equipment-initiated upload - PPBODY

CASE Stage Of
0: // Start
R TRIG instance( UploadPP Start, Trigger );
IF((Trigger = TRUE) AND ( _GEM_ServiceStatus.EQRun = TRUE ) ) THEN
// Store the process program data to upload. (Step 1)
EQUIP UPLOAD PPBODY := localPPData;
varUploadPPID := 'Samplel';
// Initialization

UploadPP_instance( Execute:=FALSE, PPID:=varUploadPPID, LENGTH:=varEquipUploadL

ENGTH ) ;
Stage := 1;
END TF;
1: // Upload process program to host.

UploadPP_instance ( Execute:=TRUE, PPID:=varUploadPPID, LENGTH:=varEquipUploadLENG
TH );
IF ( UploadPP_instance.Done = TRUE ) THEN
Stage := 2;
ELSTIF ( UploadPP_instance.Error = TRUE ) THEN
// Add error processing as required.
Stage := 10;
END IF;

ddpeoldn N3o

F TRIG instance( GEM BusyEquipPPUpload, Trigger );
IF( Trigger = TRUE)THEN
Stage := 10;

END IF;
10: // End

Stage := 0;
END CASE;

Buiwwesboud aidwes
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GEM_AckFormattedPPDownload

The GEM_AckFormattedPPDownload instruction sends the accept/reject result in reply to a request
for a formatted process program download from the host.

FB/F
Instruction Name UN Graphic expression ST expression
GEM_AckFor- Acknowledge FB GEM_AckFormattedPPDownload_instance | GEM_AckFormattedPPDown-
mattedPP- Formatted GEM_AckFormattedPPDownload load_instance(Execute, PPID,
Download Process Pro- —{Execute Done[— | ACKC7, Done, Busy, Error, Error-
—PPID Busy[—
gram Download —lacKke? Error — ID);
ErrorID[—
Variables
Name Meaning /0 Description Valid range Unit | Default
PPID Process program | Input PPID that was downloaded”? 121 bytes max. | --- ---
ID (including final
NULL)2
ACKC7 Acknowledge Accept/reject result 16#00 to 16#00
Code 16#00: Accepted 16#3F

16#01: Permission not granted
16#02: Length error

16#03: Matrix overflow

16#04: PPID not found

16#05: Mode unsupported
16#06 to 16#3F: Other errors

*1. Itis not necessary to set an input variable. The PPID of the downloaded formatted process program is automatically
input.
*2.  The maximum number of characters is set on the SECS/GEM Configurator. The maximum number of bytes is the max-
imum number of characters including the final NULL character plus 1.
Times, durations,
Boo- . . Real num-
Bit strings Integers dates, and text
lean bers X
strings
W | @ oglc|jcl|le|lclc|low|zs|lo|lc| » | o |d|lo|d|o|»n
& |2/ 5|2|5|g|/S|E|E|2|3|2|5| & | = |E|5|8|3|3
© | m|3|2/Q(3|5 |2 (3|7 S5 2| B |m|fd|° 2
o g & = - =
PPID O
K
ACKC7 O
K
Function
The GEM_AckFormattedPPDownload instruction sends the accept/reject result in reply to a request
for a formatted process program download from the host. The following are required for the reply.
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» Acknowledge code
Use the following criteria to determine if the downloaded formatted process program is accepted or
rejected.
a) Can the formatted process program be accepted?
b) Is the formatted process program valid?
c) Was the formatted process program saved?
Refer to the application procedure for this instruction for the processing to send a reply with the ac-
cept/reject result.

Additional Information

 This instruction uses the Host-initiated Formatted Process Program Download scenario for the GEM
Process Program Management capability.

» A SECS message is sent if this instruction is executed and execution ends normally. The SECS
message exchange between the equipment and host is given below.

Equipment Host

S7,F1: Process Program Load Inquire

S7,F2: Process Program Load Grant

S7,F23: Formatted Process Program Send

$ S7,F24: Formatted Process Program Acknowledge R

Transaction processing range

Related System-defined Variables

Name Meaning Data type Description
_GEM_BusyHostFormat- | Host-initiated Formatted BOOL Gives the status of processing a transaction for
tedPPDownload Process Program Down- a host-initiated formatted process program

load Transaction Process- download.™!
ing Flag TRUE: Processing
FALSE: Not processing
_GEM_Interlock PP Process Program Interlock | BOOL Specifies whether to prohibit process program
deletion requests and upload/download re-
quests from the host.
TRUE: Prohibited
FALSE: Granted
_GEM_ServiceStatus GEM Service Status _sGEM_SERYV | Gives the GEM Service status.
ICE_STATUS | Refer to page A-4 for details.

*1.  When a Formatted Process Program Send (S7,F23) is received from the host, this variable changes to TRUE. It will
change to FALSE when execution of the instruction is completed normally.

Related User-defined Variables
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® Equipment Management Variable

Name

Description

SECS/GEM Configurator
setting

PPID Management Table

Used to manage PPID information inside the equipment. If

the table contains NULL, no PPID information is registered.

Process Program

@ Variables to Receive Download Request

Name

Description

SECS/GEM Configurator
setting

Host-initiated Download
Formatted PPID

Stores the PPID for the formatted process program down-
loaded from the host.

Host-initiated Download
MDLN

Stores the MDLN for the formatted process program down-
loaded from the host.

Host-initiated Download
SOFTREV

Stores the SOFTREV for the formatted process program
downloaded from the host.

Host-initiated Download

Stores the number of CCODEs for the formatted process

Number of CCODEs program downloaded from the host.

Host-initiated Download Stores the CCODEs for the formatted process program
CCODE Table downloaded from the host.

Host-initiated Download Stores the PPARM for the formatted process program
PPARM Value downloaded from the host.

Process Program

Related Error Codes

Error code Name Description

16#3833 ACKC?7 Out of Range The value of the ACKC?7 input variable is outside of the valid
range.

16#041D Exceeded Simultaneous Instruction The number of simultaneously executed GEM instructions

Executed Resources exceeded the limit.

16#3810 GEM Service Status in Initializing The instruction was executed when the GEM Service status
was Initializing.

16#3811 GEM Service Status in EQStarting The instruction was executed when the GEM Service status
was EQStarting.

16#3812 GEM Service Status in EQInitializing The instruction was executed when the GEM Service status
was EQInitializing.

16#3814 GEM Service Status in Stop The instruction was executed when the GEM Service status
was Stop.

16#3815 GEM Service Status in Error The instruction was executed when the GEM Service status
was Error.

16#3816 GEM Service Status in ShuttingDown | The instruction was executed when the GEM Service status
was ShuttingDown.

16#3817 GEM Service Status in Shutdown The instruction was executed when the GEM Service status
was Shutdown.

16#3818 No Message Received The instruction was executed when a formatted process
program download was not received.
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Precautions for Correct Use

» Before executing the instruction, confirm that all of the following conditions are met. If the instruction
is executed when any of these conditions is not met, an error will occur and Error will change to
TRUE.

a) _GEM_ServiceStatus must be EQRun.
b) The value specified in the ACKC?7 input variable must be within the valid range.
c) _GEM_BusyHostFormattedPPDownload must be TRUE.

* In the following cases, _ GEM_BusyHostFormattedPPDownload does not change to TRUE even if a
Formatted Process Program Send (S7,F23) is received.

a) The data type of the PPID set for the process program on the SECS/GEM Configurator and the
data type of the PPID for the formatted process program received from the host are different.

b) LENGTH in the Process Program Load Inquire (S7,F1) received from the host is larger than the
size that the GEM Service can receive.

c) The PPID of the downloaded formatted process program is new and there is no space in PPID
Management Table.

d) _GEM_Interlock PP is TRUE.

e) Formatted Process Program Send (S7,F23) is disabled in the GEM message settings on the
SECS/GEM Configurator.

+ An error does not occur when you execute the instruction even if you specify a PPID in the PPID
input variable that is different from the formatted process program PPID received from the host.

Application Procedure

Use the following procedure for this instruction.

1 Detecting the Formatted Process Program Download
Confirm that _ GEM_BusyHostFormattedPPDownload changes from FALSE to TRUE.
The downloaded formatted process program is stored in the following variables.
* Host-initiated Download Formatted PPID
* Host-initiated Download MDLN
* Host-initiated Download SOFTREV
* Host-initiated Download Number of CCODEs
* Host-initiated Download CCODE Table
 Host-initiated Download PPARM Value

2 Determining Acceptance/Rejection of Formatted Process Program
If the download can be accepted, the acknowledge code is 16#00.
If the download cannot be accepted, the acknowledge code is 16#05.

3 Determining the Validity of the Formatted Process Program
If the download can be accepted, determine the validity of the formatted process program that
was downloaded. Examples of the criteria to determine validity are given below.
* Are the values in Host-initiated Download MDLN and _GEM_Equipinfo.MDLN the same?
* Are the values in Host-initiated Download SOFTREV and _ GEM_Equipinfo.SOFTREV the
same?
* |s the value of Host-initiated Download PPARM inside of the valid range?
If the criteria are met, the acknowledge code is 16#00.
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9-122

If the criteria are not met, the acknowledge code is 16#01.

If the validity determination result is to be sent to the host, you must store the values in the
required user-defined variables to execute the GEM_SendPPVerify instruction in step 6.
Refer to the related user-defined variables for the GEM_SendPPVerify on page 9-153 for de-
tails on the required user-defined variables.

Saving the Formatted Process Program

If the formatted process program is valid, save the formatted process program that was down-
loaded in the equipment. If required, confirm that the formatted process program was saved.
If it was saved, the acknowledge code is 16#00.

If it was not saved, the acknowledge code is 16#01.

If it was saved and the PPID in Host-initiated Download Formatted PPID is not in PPID
Management Table, add it to PPID Management Table. If it is already in PPID Management
Table, it does not need to be added.

Sending the Accept/Reject Result for the Formatted Process Program
Specify the acknowledge code from steps 2 to 4 in the ACKC?7 input variable and execute the
instruction. The accept/reject result for the formatted process program is sent to the host as the

reply.

Sending the Result of Confirming the Validity of the Formatted Process Program

Store the number of invalid PPARM values from the validity confirmation results in step 3 in the
ErrorNum input variable and execute the GEM_SendPPVerify instruction. The formatted proc-
ess program verification results are sent to the host.

The following diagram shows the user program processing and data flow for the application proce-

dure.

The diagram shows an example of a request from the host to download the formatted process pro-
gram with a PPID of RUN. Numbers 1 to 6 in the diagram indicate the steps in the application proce-

dure.
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Equipment

L2
1.<PPID>
2.<LENGTH>

S7F2

<
|

<PPGNT> | 1

S7F23

L4
1.<PPID> /
2.<MDLN>

4.1,2
1.L,2
1.<CCODE> —|
2.L,1
1.<PPARM> —
21L1,2
1.<CCODE>/
21,1

1.<PPARM>""_|

3.<SOFTREV>— | |

| 1 —H

AV

S7F24

(‘

S7F27

<ACKC7>4— @ an

(‘

N

L,2
1.<PPID> ¢——
2L 14— |
1.L,3
<ACKC7A> 4¢—|
<SEQNUM> 44—
<ERRW7> ¢——

6

S7F28

Sample Programming

____User-defined variables for
reception
Host-initiated Download
Formatted PPID

User-defined variables for
["equipment management™ |
PPID Management Table

TEST
DEL

initiated Download MDLN

ftfiated Download SOFTREV

Hosft-initiated Download Number
of CCODEs

| [z ]

Host-initiated Download [
CCODE Table

—I>

Formatted process program
in equipment

PPID=RUN

GEM_AckFormattedPPDownload
instruction

_|

GEM_SendVerify instruction

PPID — RUN
Erro — O

/\—‘./O

SEQNUM table
| ]

)
\

ERRW? table
L

This sample sends the accept/reject result in reply to a request for a formatted process program down-

load from the host.

The downloaded formatted process program that is downloaded from the host is Sample1.
Destination information is stored in the Sample1 formatted process program.
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9 GEM Instructions

The structure of PPARM is as follows and is registered for CCODE = 1.

L3 The structure of PPARM is defined as shown on the left.
1.<12 X> X: X coordinate
2<2Y> Y: Y coordinate
3<127> Z: Z coordinate

For CCODE = 2, the following is registered.

L2 The structure of PPARM is defined as shown on the left.
"1.<U2 LimitMin> LimitMin: Lower limit
2:<U2 LimitMax> LimitMax: Upper limit

| sEcs/GEM configurator

First, the relevant variables are registered on the SECS/GEM Configurator.
Only the items that are related to the GEM_AckFormattedPPDownload instruction are given in the fol-

lowing table.

® Process Program - Operation Settings

Item Set value

Number of saved process programs 5
Link variable for PPID management table | PPID_TABLE

® Process Program - Formatted (1)
The formatted process program for the host-initiated upload is as follows:

De- .
. | Maximum
CCODE ::I: number of Format Data size Link variables
PPARMs
n
1 Co- |3 12 1 HOST_DOWN- HOST_DOWN-
ordi- LOAD_FPP_PPARM1 | LOAD_FPP_PPARMA1
nate _TABLE _NUMBER
s
2 Tem |2 u2 1 HOST_DOWN- HOST_DOWN-
per- LOAD_FPP_PPARM2 | LOAD_FPP_PPARM2
atur _TABLE _NUMBER
e

® Process Programs — Formatted (2)

Item Set value
Link variable for host-initiated download - PPID HOST_DOWNLOAD_FPP_PPID
Link variable for host-initiated download - MDLN HOST_DOWNLOAD_FPP_MDLN
Link variable for host-initiated download - SOFTREV HOST_DOWNLOAD_FPP_SOFTREV
Link variable for host-initiated download - CCODE HOST_DOWNLOAD_FPP_CCODE_NUMBER
count
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Item Set value
Link variable for host-initiated download - CCODE ta- | HOST_DOWNLOAD_FPP_CCODE_TABLE
ble
Link variable for verification result - ACKC7A table FPP_VERIFY_ACKC7A_TABLE
Link variable for verification result - SEQNUM table FPP_VERIFY_SEQNUM_TABLE
Link variable for verification result - ERRW?7 table FPP_VERIFY_ERRW7_TABLE

Next, enter the programming on the Sysmac Studio.

)
\;::;:ZIS Variable Data type :::It:i: Comment
varAckFormattedPP- BYTE FALSE | Download accept/reject result
DownloadACKC7
AckFormattedPPDown- GEM_AckFormat- Instance of GEM_AckFormattedPP-
load_instance tedPPDownload Download instruction
SendPPVerify_instance GEM_SendPPVer- Instance of GEM_SendPPVerify in-
ify struction
varVerifyErrorNum UINT 0 Number of errors in verification re-
sults
localPPARM ARRAY[0..2] OF PPARM value of formatted process
INT program to save in equipment %
localPPARMNumber INT 0 Number of PPARMs for formatted =
process program to save in equip- 5
ment E
3
:::;:;:L Variable Comment %
_GEM_ServiceStatus GEM Service status %
_GEM_BusyHostFormattedPPDownload Host-initiated Formatted Process Program 9
Download Transaction Processing Flag &
HOST_DOWNLOAD_FPP_PPID Link variable for host-initiated download - PPID
HOST_DOWNLOAD_FPP_PPARM1_TABLE | Link variable for PPARM table for CCODE = 1
HOST_DOWNLOAD_FPP_PPARM1_NUM- Link variable for PPARM count for CCODE = 1
BER

Buiwwesboud aidwes
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9 GEM Instructions

_GEM_BusyHost

FormattedPPDownload
lA]

_GEM_ServiceStatus
.EQRun

Inline ST

I

AckFormattedPP

Download_instance.done

|4l

/I Determine if accepting formatted process program is possible. (Step 2)
/I Verify formatted process program. (Step 3)

varVerifyErrorNum := 0;
/I Save formatted process program. (Step 4)

localPPARMIOQ] := HOST_DOWNLOAD_FPP_PPARM1_TABLE[0];
localPPARM[1] := HOST_DOWNLOAD_FPP_PPARM1_TABLE[1];
localPPARMI[2] := HOST_DOWNLOAD_FPP_PPARM1_TABLE[2];
localPPARMNumber := HOST_DOWNLOAD_FPP_PPARM1_NUMBER;

varAckFormattedPPDownloadACKC7 := 0;

AckFormattedPPDownload_instance

PPID

varAckFormattedPPDownloadACKC7 — ACKC7

_GEM_ServiceStatus.

EQRun =
| | EN

GEM_AckFormattedPPDownload
Execute

Done
Busy —
Error |—
ErrorlD

SendPPVerify_instance
GEM_SendPPVerify
Execute

Done

Il 11
varAckFormattedPPDownloadACKC7 —

In1

BYTE#0 — In2

HOST_DOWNLOAD_FPP_PPID —

PPID
ErrorNum

Busy (—
Error (—
ErrorlD

Note In inline ST step 3, add the programming to verify the formatted process program as required.
Note In inline ST step 4, add the programming to add the PPID to the PPID Management Table.

| st
\:::;rglaels Variable Data type :’nallt:: Comment
varAckFormattedPPDownloa- | BYTE 0 Download accept/reject result
dACKC7
AckFormattedPPDown- GEM_AckFor- Instance of GEM_AckFormattedPP-
load_instance mattedPP- Download instruction
Download
SendPPVerify_instance GEM_SendPP- Instance of GEM_SendPPVerify in-
Verify struction
R_TRIG instance R _TRIG Instance of R_TRIG instruction
Trigger BOOL FALSE | Flag for FALSE to TRUE change in
_GEM_BusyHostFormattedPP
Download
Stage INT 0 Program execution status
varVerifyErrorNum UINT 0 Number of errors in verification re-
sults
localPPARM ARRAY[0..2] PPARM value of formatted process
OF INT program to save in equipment
localPPARMNumber INT 0 Number of PPARMs for formatted
process program to save in equip-
ment
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\I,E;ti::::Is Variable Comment

_GEM_ServiceStatus GEM Service status
_GEM_BusyHostFormat- Host-initiated Formatted Process Program Download Transaction
tedPPDownload Processing Flag
HOST_DOWN- Link variable for host-initiated download - PPID
LOAD_FPP_PPID
HOST_DOWN- Link variable for PPARM table for CCODE = 1
LOAD_FPP_PPARM1_TA-
BLE
HOST_DOWN- Link variable for PPARM count for CCODE = 1
LOAD_FPP_PPARM1_NUM-
BER

CASE Stage Of

0: // Detect reception of formatted process program download. (Step 1)

R _TRIG instance( GEM BusyHostFormattedPPDownload, Trigger );
IF( Trigger = TRUE )THEN
// Determine if accepting formatted process program is possible. (Step 2)
// Verify formatted process program. (Step 3)
varVerifyErrorNum := 0;
// Save formatted process program. (Step 4)
localPPARM[O0] := HOST_DOWNLOAD_FPP_PPARMI_TABLE[O];
localPPARM[1] := HOST DOWNLOAD FPP PPARMI TABLE[1];
localPPARM[2]

peojumodddpe)euiodyoy W39

HOST DOWNLOAD FPP PPARM1 TABLE[2];

localPPARMNumber := HOST DOWNLOAD FPP PPARM1 NUMBER;

varAckFormattedPPDownloadACKC7:=BYTE#O0;

varVerifyErrorNum:=0;

// Initialization

AckFormattedPPDownload instance( Execute:=FALSE, ACKC7:= varAckFormattedPPDownl
0adACKC7) ;

SendPPVerify instance( PPID:= HOST DOWNLOAD FPP PPID, ErrorNum:=varVerifyErrorN

um ) ;
Stage:=1;
END IF;
1: // Send accept/reject result for formatted process program. (Step 5) %
AckFormattedPPDownload instance( Execute:=TRUE, ACKC7:= varAckFormattedPPDownload '§
ACKC7) ; é’
IF ( AckFormattedPPDownload_instance.Done = TRUE ) THEN g
Stage := 2; E.
ELSIF ( AckFormattedPPDownload_instance.Error = TRUE ) THEN
Stage := 10;
END IF;
2: // Send result of verifying formatted process program. (Step 6)

SendPPVerify instance( PPID:= HOST DOWNLOAD FPP PPID, ErrorNum:=varVerifyErrorNum
)
IF( SendPPVerify instance.Done = TRUE ) THEN
Stage := 10;
ELSIF( SendPPVerify instance.Error = TRUE ) THEN
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Stage := 10;
END IF;
10: // End
Stage := 0;
END_CASE;

9-128
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9 GEM Instructions

GEM_AckPPDownload

The GEM_AckPPDownload instruction sends the accept/reject result in reply to a request for a proc-
ess program download from the host.

FB/F
Instruction Name UN Graphic expression ST expression
GEM_Ac- Acknowlege FB GEM_AckPPDownload_instance GEM_AckPPDownload_in-
kPPDownload Process Pro- GEM_AckPPDownload stance(Execute, PPID, ACKC?7,
gram Download —|Execute Done[— | Done, Busy, Error, ErroriD);
—PPID Busy[—
—1ACKC7 Error [—
ErrorID[—
Variables
Name Meaning 1/0 Description Valid range Unit | Default
PPID Process program | Input PPID that was downloaded"" 121 bytes max. | -
ID (including final
NULL)™2
ACKC7 Acknowledge code Accept/reject result 16#00 to 16#00
16#00: Accepted 16#3F

16#01: Permission not granted

16#02: Length error

16#03: Matrix overflow

16#04: PPID not found

16#05: Mode unsupported

16#06 to 16#3F: Other errors

*1. Itis not necessary to set an input variable. The PPID of the downloaded process program is automatically input.

*2. The maximum number of characters is set on the SECS/GEM Configurator. The maximum number of bytes is the max-
imum number of characters including the final NULL character plus 1.

Times, durations,
Boo- . . Real num-
Bit strings Integers dates, and text
lean bers .
strings
W | glece|jc|lc|lecjc|low|z|lo|lc| = r | d|lo|ld|0|w
8 |2/3|/2|5|@|S|E|E|2|3|/2|5| & | = |=2/8/8|5|3
© m|[2|S(Q|3|/7|2|2|" S| 49| 2 oD imA|© 2
o g 8 r @
PPID o
K
ACKC7 (0]
K
Function

The GEM_AckPPDownload instruction sends the accept/reject result in reply to a request for a proc-
ess program download from the host. The following are required for the reply.
» Acknowledge Code
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9 GEM Instructions

This is the accept/reject result for the downloaded formatted process program.
Refer to the application procedure for this instruction for the processing to send a reply with the ac-
cept/reject result.

Additional Information

 This instruction uses the Host-initiated Process Program Download scenario for the GEM Process
Program Management capability.

« A SECS message is sent if this instruction is executed and execution ends normally. The SECS
message exchange between the equipment and host is given below.

Equipment Host

S7,F3: Process Program Send

$ S7,F4: Process Program Acknowledge

Transaction processing range

Related System-defined Variables

Name Meaning Data type Description
_GEM_BusyHostPPDown- | Host-initiated Process BOOL Gives the status of processing a transaction for
load Program Download Trans- a host-initiated process program download."!

action Processing Flag TRUE: Processing

FALSE: Not processing

_GEM_Interlock_PP Process Program Interlock | BOOL Specifies whether to prohibit process program

deletion requests and upload/download re-

quests from the host.

TRUE: Prohibited

FALSE: Granted

_ GEM_ServiceStatus GEM Service Status ~sGEM_SERYV | Gives the GEM Service status.

ICE_STATUS | Refer to page A-4 for details.

*1.  This variable changes to TRUE when a Process Program Send (S7,F3) is received from the host. It will change to
FALSE when execution of the instruction is completed normally.

Related User-defined Variables

® Equipment Management Variable

SECS/GEM Configurator

Name Description
o setting

PPID Management Table Used to manage PPID information inside the equipment. If | Process Program
the table contains NULL, no PPID information is registered.

9-130 NJ-series SECS/GEM CPU Units User's Manual (W528)



@ Variables to Receive Download Request
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SECS/GEM Configurator

Name Description il
Host-initiated Download Stores the process program PPID for the host-initiated Process Program — Unformat-
PPID download. ted
Host-initiated Download Stores the LENGTH of the process program for the host-ini-

LENGTH tiated download.

Host-initiated Download Stores the PPBODY of the process program for the host-ini-

PPBODY tiated download.

Related Error Codes
Error code Name Description

16#3833 ACKC?7 Out of Range The value of the ACKC7 input variable is outside of the valid
range.

16#041D Exceeded Simultaneous Instruction The number of simultaneously executed GEM instructions

Executed Resources exceeded the limit.

16#3810 GEM Service Status in Initializing The instruction was executed when the GEM Service status
was Initializing.

16#3811 GEM Service Status in EQStarting The instruction was executed when the GEM Service status
was EQStarting.

16#3812 GEM Service Status in EQInitializing The instruction was executed when the GEM Service status
was EQInitializing.

16#3814 GEM Service Status in Stop The instruction was executed when the GEM Service status
was Stop.

16#3815 GEM Service Status in Error The instruction was executed when the GEM Service status
was Error.

16#3816 GEM Service Status in ShuttingDown The instruction was executed when the GEM Service status
was ShuttingDown.

16#3817 GEM Service Status in Shutdown The instruction was executed when the GEM Service status
was Shutdown.

16#3818 No Message Received The instruction was executed when a process program
download request was not received.

Precautions for Correct Use

» Before executing the instruction, confirm that all of the following conditions are met. If the instruction
is executed when any of these conditions is not met, an error will occur and Error will change to

TRUE.
a) _GEM_ServiceStatus must be EQRun.

b) _GEM_BusyHostPPDownload must be TRUE.
* In the following cases, _GEM_BusyHostPPDownload does not change to TRUE even if a Process

Program Send (S7,F3) is received.

a) The data types of the PPID set on the SECS/GEM Configurator and the PPID for the process
program received from the host are different.
b) The LENGTH of the process program received from the host is larger than the size of PPBODY

set on the SECS/GEM Configurator.

c) The PPID of the downloaded process program is new and there is no space in PPID Manage-

ment Table.
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9 GEM Instructions

d)
e)

_GEM _Interlock_PP is TRUE.

Process Program Send (S7,F3) is disabled in the message settings on the SECS/GEM Configu-
rator.

» Even if you specify a different PPID in the PPID input variable from the one that was received, an
error end will not occur.

* An error does not occur when you execute the instruction even if you specify a different PPID in the
PPID input variable compared with the Host-initiated Download PPID.

Application Procedure

Use the following procedure for this instruction.

1

Detecting the Process Program Download

Confirm that _ GEM_BusyHostPPDownload changes from FALSE to TRUE.
The downloaded process program is stored in the following variables.

* Host-initiated Download PPID

» Host-initiated Download LENGTH

* Host-initiated Download PPBODY

Determining Acceptance/Rejection of Downloaded Process Program
If the download can be accepted, the acknowledge code is 16#00.
If the download cannot be accepted, the acknowledge code is 16#05.

Saving the Process Program

If the download can be accepted, save the downloaded process program in the equipment. If
required, confirm that the process program was saved.

If it was saved, the acknowledge code is 16#00.

If it was not saved, the acknowledge code is 16#01.

If it was saved and the PPID in Host-initiated Download PPID is not in PPID Management
Table, add it to PPID Management Table. If it is already in PPID Management Table, it does not
need to be added.

Sending the Accept/Reject Result for the Process Program
Specify the acknowledge code from steps 2 and 3 in the ACKC7 input variable and execute the
instruction. The process program accept/reject result is sent to the host.

The following diagram shows the user program processing and data flow for the application proce-

dure.

The diagram shows an example of a request from the host to download the process program with a
PPID of RUN. Numbers 1 to 4 in the diagram indicate the steps in the application procedure.

9-132
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9 GEM Instructions

Host Equipment
S7F1 R
[ > _User-defined variable for__
L2 — User-defined variables for — equipment management
1.<PPID> reception PPID Management Table
2.<LENGTH> Host-initiated TEST
1 Download PPID DEL
i S7F2 8 —>
< l\r
) Host-initiated
[<PPGNT> | ¥ Download LENGTH
S7F3 ‘/' Process program in
[ > equipment
L4 Host-initiated R
1.<PPID> Download PPBODY
2.<PPBODY> N
> 2 E— PPID=RUN
J 53—
. S7F4 GEM_AckPPDownload instruction
24 | —
[ACKCT7> 4— i ACKE? JI‘Il—l e
2and 3

Sample Programming

This sample sends the accept/reject result in reply to a request for a process program download from
the host.

peojumoQdd’dv W3O

I SECS/GEM Configurator

First, the relevant variables are registered on the SECS/GEM Configurator.
Only the items that are related to the GEM_AckPPDownload instruction are given in the following ta-
ble.

® Process Program - Operation Settings

&
Item Set value ?%
Number of saved process programs 5 _O'E‘
Link variable for PPID management table | PPID_TABLE %
|
5
® Process Program - Unformatted ©
Item Set value
PPBODY format B
PPBODY data size 10

HOST_DOWNLOAD_PPID
HOST_DOWNLOAD_LENGTH
HOST_DOWNLOAD_PPBODY

Link variable for host-initiated download - PPID
Link variable for host-initiated download - LENGTH
Link variable for host-initiated download - PPBODY

Next, enter the programming on the Sysmac Studio.
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| wo
\;::;rglaels Variable Data type Ln;:rel Comment
varAckPPDownloadACKC7 BYTE 0 Download accept/reject result
AckPPDownload_instance GEM_Ac- Instance of GEM_Ac-
kPPDownload kPPDownload instruction
localPPData ARRAY[0..9] OF Process program data to
BYTE save in equipment
localPPDatalength INT 0 Data size of process program
data to save in equipment
\I,E;ti::::Is Variable Comment
_GEM_ServiceStatus GEM Service status
_GEM_BusyHostPPDownload Host-initiated Process Program Download Transaction Proc-
essing Flag
PPID_TABLE Link variable for PPID management table
HOST_DOWNLOAD_PPID Link variable for host-initiated download - PPID
HOST_DOWNLOAD_LENGTH Link variable for host-initiated download - LENGTH
HOST_DOWNLOAD_PPBODY Link variable for host-initiated download - PPBODY
_GEM_BusyHost _GEM_ServiceStatus |pjine ST
PPDoI\ﬁnload 'EQI'TUH /I Determine if downloading process program is possible. (Step 2)
I 11 /| Save process program. (Step 3)
localPPDatalLength := HOST_DOWNLOAD_ LENGTH;
localPPData := HOST_DOWNLOAD_PPBODY;
/I Add HOST_DOWNLOAD_PPID to an open space
/I in PP Management Table.
varAckPPDownload ACKC7 := 0;
AckPPDownload_instance
GEM_AckPPDownload
Execute Done
— PPID Busy —
varAckPPDownload_ ACKC7 — ACKC7 Error —
ErrorlD (—
| st
J::i::lils Variable Data type ::‘allt:il Comment
varAckPPDownloadACKC7 BYTE 0 Download accept/reject result
AckPPDownload_instance GEM_Ac- Instance of GEM_AckPPDownload
kPPDownload instruction
R_TRIG_instance R_TRIG Instance of R_TRIG instruction
Trigger BOOL FALSE | Flag for FALSE to TRUE change in
_GEM_BusyHostPPDownload
Stage INT 0 Program execution status
localPPData ARRAY[0..9] Process program data to save in
OF BYTE equipment
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\;::iearlrlaels Variable Data type :::It:: Comment

localPPDatalLength INT 0 Data size of process program data
to save in equipment

\I,E;ti:::zls Variable Comment
_GEM_ServiceStatus GEM Service status
_GEM_BusyHostPPDownload Host-initiated Process Program Download Transaction Proc-

essing Flag

PPID_TABLE Link variable for PPID management table
HOST_DOWNLOAD_PPID Link variable for host-initiated download - PPID
HOST_DOWNLOAD LENGTH Link variable for host-initiated download - LENGTH
HOST_DOWNLOAD_PPBODY Link variable for host-initiated download - PPBODY

CASE Stage Of
0: // Notification of reception from host
R TRIG instance( GEM BusyHostPPDownload, Trigger );
IF( Trigger = TRUE ) THEN
// Perform processing to save process program as required.
varAckPPDownloadACKC7:=BYTE#0; // Accepted.
// Initialization

AckPPDownload_instance( Execute:=FALSE, ACKC7:= varAckPPDownloadACKC7);

Stage:=1;
END TF;
1: // Reply to host.

peojumoQdd)dv N39O

AckPPDownload_instance( Execute:=TRUE, ACKC7:= varAckPPDownloadACKC7) ;
IF( AckPPDownload instance.Done = TRUE ) THEN

Stage := 10;
ELSIF ( AckPPDownloadiinstance.Error = TRUE ) THEN

// Add error processing as required.

Stage := 10;
END IF;
10: // End
Stage := 0;
END CASE;

Buiwwesboud aidwes
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GEM_RequestFormattedPPDown-
load

The GEM_RequestFormattedPPDownload instruction sends a request for a formatted process pro-
gram download to the host.

FB/F
Instruction Name UN Graphic expression ST expression
GEM_Reques- | Request For- FB GEM_RequestFormattedPPDownload_instance | GEM_RequestFormattedPP-
tFormattedPP- | matted Process GEM_RequestFormattedPPDownload Download_instance(Execute,
Download Program Down- —Execute Done— | ppID, Done, Busy, Error, ErrorID);
—PPID Busy [—
load Error [—
ErrorID[—
Variables
Name Meaning 1/10 Description Valid range Unit | Default
PPID Process program Input PPID for download request 121 bytes max. | --- *2
ID (including final
NULL)"!

*1.  The maximum number of characters is set on the SECS/GEM Configurator. The maximum number of bytes is the max-
imum number of characters including the final NULL character plus 1.
*2.  If you omit the input parameter, the default value is not applied. A building error will occur.

Times, durations,
Boo- . . Real num-
Bit strings Integers dates, and text
lean bers i
strings
w w g|lclc|lc|lc|lc|lw|z|0o|C X - 4|0 d|0|»n
& |2|5|2|:|/8|S|S|E|2|3|2/5| & | = |2|8|2|23|3
,Q ml=&a|lo % z 4z z| 4 S| = Ilg g m| S| g
o g 2 = r ®
PPID (@)
K
Function

The GEM_RequestFormattedPPDownload instruction sends a request for a formatted process pro-
gram download to the host. The following are required for the download request.
* Process program ID
This is the PPID of the formatted process program for the download request.
Refer to the application procedure for this instruction for the processing for the download request.

Additional Information

 This instruction uses the Equipment-initiated Formatted Process Program Download scenario for the
GEM Process Program Management capability.
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» A SECS message is sent if this instruction is executed and execution ends normally. The SECS
message exchange between the equipment and host is given below.

Equipment Host
S7,F5: Process Program Request
< S7,F6: Process Program Data
Transaction processing range
Related System-defined Variables
Name Meaning Data type Description
_GEM_BusyEquip- Equipment-initiated | BOOL Gives the status of processing a transaction for an equip-
FormattedPPDown- | Formatted Process ment-initiated formatted process program download.”
load Program Download TRUE: Processing
Transaction Proc- FALSE: Not processing
essing Flag
_GEM_EquipFor- Equipment-initiated | _sGEM_RSLT | Gives the status of processing an equipment-initiated for-
mattedPPDown- Formatted Process matted process program download.
loadRsilt Program Download Refer to page A-15 for details.
Results
_GEM_ServiceSta- | GEM Service Status | _sGEM_SERV | Gives the GEM Service status.
tus ICE_STATUS | Refer to page A-4 for details.

*1.  This variable changes to TRUE when the instruction ends normally. It changes to FALSE when transaction processing

is completed.

Related User-defined Variables

® Equipment Management Variable

Name

Description

SECS/GEM Configurator
setting

PPID Management Table

Used to manage PPID information inside the equipment. If
the table contains NULL, no PPID information is registered.

Process Program
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9 GEM Instructions

@ Variables to Receive Download Request Results

Name

Description

SECS/GEM Configurator
setting

Equipment-initiated Down-
load Formatted PPID

Stores the PPID for the formatted process program down-

loaded from the host.

Process Program

Equipment-initiated Down-
load MDLN

Stores the MDLN for the formatted process program down-

loaded from the host.

Equipment-initiated Down-
load SOFTREV

Stores the SOFTREV for the formatted process program

downloaded from the host.

Equipment-initiated Down-
load Number of CCODEs

Stores the number of CCODEs for the formatted process
program downloaded from the host.

Equipment-initiated Down-
load CCODE Table

Stores the CCODEs for the formatted process program

downloaded from the host.

Equipment-initiated Down-
load PPARM Value

Stores the PPARM for the formatted process program

downloaded from the host.

Related Error Codes

Error code Name Description

16#3820 Too Many Characters The value of PPID exceeded the size set on the
SECS/GEM Configurator.

16#041D Exceeded Simultaneous Instruction The number of simultaneously executed GEM instructions

Executed Resources exceeded the limit.

16#3822 Set to Disable The instruction was executed when it was disabled on the
SECS/GEM Configurator.

16#3810 GEM Service Status in Initializing The instruction was executed when the GEM Service status
was Initializing.

16#3811 GEM Service Status in EQStarting The instruction was executed when the GEM Service status
was EQStarting.

16#3812 GEM Service Status in EQInitializing The instruction was executed when the GEM Service status
was EQInitializing.

16#3814 GEM Service Status in Stop The instruction was executed when the GEM Service status
was Stop.

16#3815 GEM Service Status in Error The instruction was executed when the GEM Service status
was Error.

16#3816 GEM Service Status in ShuttingDown The instruction was executed when the GEM Service status
was ShuttingDown.

16#3817 GEM Service Status in Shutdown The instruction was executed when the GEM Service status
was Shutdown.

16#3819 Multi-execution of Instructions Transaction processing is hot completed for a previous exe-
cution of the same instruction.

16#381B Insufficient Transaction Resource When the instruction was executed, the limit to the number
of transactions that can be buffered had been reached.

Precautions for Correct Use

» Before executing the instruction, confirm that all of the following conditions are met. If the instruction
is executed when any of these conditions is not met, an error will occur and Error will change to

TRUE.

a) _GEM_ServiceStatus must be EQRun.

9-138
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b) _GEM_BusyEquipFormattedPPDownload must be TRUE.
* Access GEM_EquipFormattedPPDownloadRslt, after _ GEM_BusyEquipFormattedPPDownload
changes from TRUE to FALSE.

Application Procedure

Use the following procedure for this instruction.

1 Requesting the Formatted Process Program Download
Specify the PPID for which to request a download in the PPID input variable and execute the
instruction. A request for a formatted process program download is sent to the host.

2 Detecting the Reply to the Download Request
Confirm that _ GEM_BusyEquipFormattedPPDownload changes from TRUE to FALSE.
The download result is stored in _ GEM_EquipFormattedPPDownloadRslit as the download re-
quest reply.

3 Confirming the Download Result
If the download was successful, the formatted process program is stored in the following varia-
bles.
» Equipment-initiated Download Formatted PPID
» Equipment-initiated Download, MDLN
» Equipment-initiated Download SOFTREV
» Equipment-initiated Download Number of CCODEs
» Equipment-initiated Download CCODE Table
» Equipment-initiated Download PPARM Value

4 Determining the Validity of the Formatted Process Program
If the download was successful, determine the validity of the formatted process program that
was downloaded. Examples of the criteria to determine validity are given below.
* Are the values in Host-initiated Download MDLN and _GEM_EquipInfo.MDLN the same?
* Are the values in Host-initiated Download SOFTREV and _ GEM_EquipInfo.SOFTREV the
same?
* |s the value of Host-initiated Download PPARM inside of the valid range?

peojumoqddpanewsodisenbay NTO

If the validity determination result is to be sent to the host, you must execute the
GEM_SendPPVerify instruction in step 6 to store the required items in user-defined variables.
Refer to the related user-defined variables for the GEM_SendPPVerify on page 9-153 for de-
tails on the user-defined variables.

2Inpao0.d uoneolddy

5 Saving the Formatted Process Program
If the formatted process program is valid, store the formatted process program that was down-
loaded in the equipment. If required, confirm that the process program was saved.
If the formatted process program was saved and if the PPID in Host-initiated Download
Formatted PPID is not in PPID Management Table, add it to PPID Management Table. If it is
already in PPID Management Table, it does not need to be added.

6 Sending the Result of Confirming the Validity of the Formatted Process Program
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9-140

Store the number of invalid PPARM values from the validity confirmation result in step 4 in the
ErrorNum input variable and execute the GEM_SendPPVerify instruction.
The formatted process program verification result is sent to the host.

The following diagram shows the user program processing and data flow for the application proce-

dure.

The diagram shows an example of a request to the host to download the formatted process program
with a PPID of RUN. Numbers 1 to 6 in the diagram indicate the steps in the application procedure.

Host

Equipment

S7F25

<
|

ppDs «——1 1

S7F26

)

L4
1.<PPID>
2.<MDLN>\
3.<SOFTR%\
4.1,2 N

1.L,2
1.<CCODE>
2.L,1

1.<PPARM>
2L,2
1.<CCODE>\
2.L,1
1.<PPARM>

2and 3

S7F27

<

\

[2 6
1.<PPID> 4——
2L14¢— |
1.L,3
<ACKC7A> 4—
<SEQNUM> 4—
<ERRW7> €—

GEM_RequestFormattedPPDo
wnload instruction

RUN —|

PPID

User-defined variables for reception

Equipment-initiated Download

Formatted PPID q
pment-initiated Download MDLN
™\

GEM_SendVerify instruction

PPID
Erro

User-defined variables for
equipment management

PPID Management Table

TEST
DEL

P, 4

Formatted process
program in equipment

PPID=RUN

User-defined variables for
sending GEM_SendVerify
instruction

ACKCTA table

= 0

" "SEQNUM table
| e

v

“ERRW? table

S7F28

_‘_
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Sample Programming

This sample requests downloading a formatted process program with a PPID of Sample1 to the host.
This sample sends the verification result for the downloaded formatted process program to the host.
If the GEM Service status is EQRun and the RequestFormattedPPDownload_Start internal variable
changes from FALSE to TRUE, a download request is made.

The downloaded formatted process program that is downloaded from the host is Sample1.
Destination information is stored in the Sample1 formatted process program.
The structure of PPARM is as follows and is registered for CCODE = 1.

L3 The structure of PPARM is defined as shown on the left.
1.<12 X> X: X coordinate
2412 Y> Y: Y coordinate
3<2 7> Z: Z coordinate

For CCODE = 2, the following is registered.

L2 The structure of PPARM is defined as shown on the left.
1.<U2 LimitMin> LimitMin: Lower limit
2:<U2 LimitMax> LimitMax: Upper limit

| sEcs/GEM configurator

First, the relevant variables are registered on the SECS/GEM Configurator.
Only the items that are related to the GEM_RequestFormattedPPDownload instruction are given in the
following table.

® Process Program — Operation Settings

peojumoqddpanewsodisenbay NTO

Item Set value
Number of saved process programs 5
Link variable for PPID management table | PPID_TABLE

® Process Program - Formatted (1) @
3
The formatted process program for the equipment-initiated download is as follows: k=2
i
D " o
s:ri Maximum §
CCODE tio number of Format Data size Link variables 3
pn PPARMs 3
1 Co- |3 12 1 EQUIP_DOWN- EQUIP_DOWN-
ordi- LOAD_FPP_PPARM1 | LOAD_FPP_PPARM1
nate _TABLE _NUMBER
S
2 Tem | 2 uz2 1 EQUIP_DOWN- EQUIP_DOWN-
per- LOAD_FPP_PPARM1 | LOAD_FPP_PPARM1
atur _TABLE _NUMBER
e
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® Pro

cess Program - Formatted (2)

Item

Set value

Link variable for equipment-initiated download - PPID

EQUIP_DOWNLOAD_FPP_PPID

Link variable for equipment-initiated download - MDLN

EQUIP_DOWNLOAD_FPP_MDLN

Link variable for equipment-initiated download - SOF-
TREV

EQUIP_DOWNLOAD_FPP_SOFTREV

Link variable for equipment-initiated download -
CCODE count

EQUIP_DOWNLOAD_FPP_CCODE_NUMBER

Link variable for equipment-initiated download -
CCODE table

EQUIP_DOWNLOAD_FPP_CCODE_TABLE

Link variable for verification result - ACKC7A table

FPP_VERIFY_ACKC7A_TBALE

Link variable for verification result - SEQNUM table

FPP_VERIFY_SEQNUM_TABLE

Link variable for verification result - ERRW?7 table

FPP_VERIFY_ERRW?7_TABLE

Next, enter the programming on the Sysmac Studio.

)

\;:::arglzls Variable Data type i:ltil Comment
RequestFormattedPP- BOOL FALSE | Flag to start download request
Download_Start
RequestFormattedPP- GEM_RequestFor- Instance of GEM_RequestFormat-
Download_instance mattedPPDown- tedPPDownload instruction

load
SendPPVerify_instance GEM_SendPPVer- Instance of GEM_SendPPVerify in-
ify struction
RequestFormattedPP- BOOL FALSE | Flag that indicates waiting for com-
Download_WaitResp pletion of download request
RequestFormattedPP- BOOL FALSE | Flag that indicates completion of
Download_Complete download request
varDownloadFormattedP- | STRING[41] NULL PPID for download request
PID
varVerifyErrorNum UINT 0 Number of errors in verification re-
sults
localPPARM ARRAY[0..2] OF PPARM value of formatted process
INT program to save in equipment
localPPARMNumber INT 0 Number of PPARMs for formatted
process program to save in equip-
ment

\Ilsaxrti:::zls Variable Comment
_GEM_ServiceStatus GEM Service status
_GEM_BusyEquipFormattedPPDownload Equipment-initiated Formatted Process Pro-

gram Download Transaction Processing Flag
_GEM_EquipFormattedPPDownloadRslt Equipment-initiated Formatted Process Pro-
gram Download Results
EQUIP_DOWNLOAD_FPP_PPARM1_TABLE | Link variable for PPARM table for CCODE = 1
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External

Variables Variable Comment

EQUIP_DOWNLOAD_FPP_PPARM1_NUM- Link variable for PPARM count for CCODE = 1

BER
RequestFormattedPP _GEM_BusyEquip  _GEM_ServiceStatus .
Download_Start FormattedPPDownload .EQRun Inline ST
H M I I varDownloadFormattedPPID := 'Sample1’;
RequestFormattedPPDownload_instance
GEM_RequestFormattedPPDownload
Execute Done
varDownloadFormattedPPID — PPID Busy |—
Error |—
ErrorlD —
RequestFormattedPP RequestFormattedPP RequestFormafttedPP
Download_instance.Done  Download_Complete DownIoaﬁ_\WaltResp
| ] |
[ [ Y
RequestFormattedPP
Download_WaitResp
| |
I
RequestFormattedPP _GEM_BusyEquip RequestFormattedPP
Download_WaitResp FormattedPPDownload Download_Complete
[ 1l () @
| v Y m
Ig
P
1]
<
RequestFormattedPP _GEM_EquipFormattedPP _GEM_ServiceStatus ,g..
Download_Complete DownloadRslt.Rslt .EQRun Inline ST g
H M i i The contents of the inline ST are given 3
below. =
Q.
v
'
SendPPVerify_instance g
GEM_SendPPVerify H
o
Execute Done 2
varDownloadFormattedPPID — PPID Busy —
varVerifyErrorNum — ErrorNum Error |—
ErrorID —

® Contents of Inline ST

/I Verify formatted process program. (Step 4)

varVerifyErrorNum := 0;

/I Save formatted process program. (Step 5)

localPPARM[0] := EQUIP_DOWNLOAD_FPP_PPARM1_TABLE[0];
localPPARM[1] := EQUIP_DOWNLOAD_FPP_PPARM1_TABLE[1];
localPPARM[2] := EQUIP_DOWNLOAD_FPP_PPARM1_TABLE[2];
localPPARMNumber := EQUIP_DOWNLOAD_FPP_PPARM1_NUMBER;

Buiwwesboud aidwes

Note 1. In step 4, above, add the programming to verify the formatted process program as required.
Note 2. In step 5, above, add the programming to add the PPID to the PPID Management Table.
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| st
\;::;rglaels Variable Data type Ln;:il Comment
RequestFormattedPPDown- | BOOL FALSE | Flag to start download request
load_Start
RequestFormattedPPDown- | GEM_Reques- Instance of GEM_RequestFormat-
load_instance tFormattedPP- tedPPDownload instruction
Download
SendPPVerify_instance GEM_SendPP- Instance of GEM_SendPPVerify in-
Verify struction
varDownloadFormattedPPID | STRING[41] NULL PPID for download request
varVerifyErrorNum UINT 0 Number of errors in verification re-
sults
R_TRIG_instance R_TRIG Instance of R_TRIG instruction
F_TRIG instance F TRIG Instance of F_TRIG instruction
Trigger BOOL FALSE | Flag for FALSE to TRUE change in
RequestFormattedPP Down-
load_Start
Flag for TRUE to FALSE change in
_GEM_BusyEquipFormattedPP
Download
localPPARM ARRAY[0..2] PPARM value of formatted process
OF INT program to save in equipment
localPPARMNumber INT 0 Number of PPARMs for formatted
process program to save in equip-
ment
\I/Ea):ti::::Is Variable Comment

_ GEM_ServiceStatus

GEM Service status

_GEM_BusyEquipFormattedPPDownload

Equipment-initiated Formatted Process Pro-
gram Download Transaction Processing Flag

_GEM_EquipFormattedPPDownloadRslt

Equipment-initiated Formatted Process Pro-
gram Download Results

EQUIP_DOWNLOAD_FPP_PPARM1_TABLE

Link variable for PPARM table for CCODE = 1

EQUIP_DOWNLOAD_FPP_PPARM1_NUM-

BER

Link variable for PPARM count for CCODE = 1

CASE Stage Of

0: // Start
R TRIG instance( RequestFormattedPPDownload Start, Trigger );

IF( (Trigger = TRUE)
AND ( GEM ServiceStatus.EQRun = TRUE ) ) THEN
varDownloadFormattedPPID := 'Samplel';

RequestFormattedPPDownload instance( Execute:=FALSE, PPID:=varDownloadFormatted
PPID );
SendPPVerify instance( PPID:= varDownloadFormattedPPID, ErrorNum:=varVerifyErro

rNum ) ;
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Stage := 1;
END_IF;
1: // Request formatted process program download. (Step 1)

RequestFormattedPPDownload instance( Execute:=TRUE, PPID:=varDownloadFormattedPPI
D)
IF( RequestFormattedPPDownload instance.Done = TRUE ) THEN

Stage := 2;
ELSIF( RequestFormattedPPDownload instance.Error = TRUE ) THEN
Stage := 10;
END IF;
2: // Detect reply to download request. (Step 2)

F TRIG instance( GEM BusyEquipFormattedPPDownload, Trigger);
IF( Trigger =TRUE ) THEN
// Confirm download results. (Step 3)
IF( GEM EquipFormattedPPDownloadRslt.Rslt = TRUE ) THEN
Stage := 3;
ELSE
Stage := 10;
END IF;
END IF;
3: // Verify the formatted process program. (Step 4)
varVerifyErrorNum := 0;

//Save formatted process program. (Step 5)

localPPARM[O0] := EQUIP_DOWNLOAD_FPP_PPARMI_TABLE[O];
localPPARM[1] := EQUIP DOWNLOAD FPP PPARMI TABLE[1];
localPPARM[2] := EQUIP_DOWNLOAD_FPP_PPARMI_TABLE[2];
localPPARMNumber := EQUIP DOWNLOAD FPP PPARM1 NUMBER;
Stage := 4;

4: // Send result of verifying formatted process program. (Step 6)

peojumoqddpanewsodisenbay NTO

SendPPVerify_instance( PPID:= varDownloadFormattedPPID, ErrorNum:=varVerifyErrorN
um ) ;
IF ( SendPPVerify_instance.Done = TRUE ) THEN
Stage := 10;

ELSIF ( SendPPVerify_instance.Error = TRUE ) THEN
Stage := 10;
END IF;
10: // End
Stage := 0;

Buiwwesboud aidwes

END_CASE;
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GEM_RequestPPDownload

The GEM_RequestPPDownload instruction sends a process program download request to the host.

FB/F
Instruction Name UN Graphic expression ST expression
GEM_Reques- | Request Proc- | FB GEM_RequestPPDownload_instance GEM_RequestPPDownload_in-
tPPDownload ess Program GEM_RequestPPDownload stance(Execute, PPID, Done,
Download —|Execute Done ™ | Bysy, Error, ErrorID);
—PPID Busy [—
Error [—
ErroriD[—
Variables
Name Meaning 110 Description Valid range Unit | Default
PPID Process program Input PPID for download request 121 bytes max. | --- *2
ID (including final
NULL)"!

*1.  The maximum number of characters is set on the SECS/GEM Configurator. The maximum number of bytes is the max-
imum number of characters including the final NULL character plus 1.
*2.  If you omit the input parameter, the default value is not applied. A building error will occur.

Times, durations,
Boo- . . Real num-
Bit strings Integers dates, and text
lean bers .
strings
W w ogjlcjc|lec|lc|lc|lo|z|0|C X [ 4|o|d|o|wn
& |2|3|2/5|2|S|G|E|2|3|2|5| &8 | = |2/8B|3|33
2 |RIBIQI83|T5|5|7 (T PR M| |2
o g 8 r @
PPID 0]
K
Function

The GEM_RequestPPDownload instruction sends a process program download request to the host.
The following are required for the download request.
* Process program ID
This is the PPID of the process program for the download request.
Refer to the application procedure for this instruction for the processing for the download request.

Additional Information

» This instruction uses the Equipment-initiated Process Program Download scenario for the GEM
Process Program Management capability.

» A SECS message is sent if this instruction is executed and execution ends normally. The SECS
message exchange between the equipment and host is given below.

9-146 NJ-series SECS/GEM CPU Units User's Manual (W528)



9 GEM Instructions

Equipment Host
S7,F5: Process Program Request >
S7,F6: Process Program Data
Transaction processing range
Related System-defined Variables
Name Meaning Data type Description
_GEM_BusyE- Equipment-initiated | BOOL Gives the status of processing a transaction for an equip-
quipPPDownload Process Program ment-initiated process program download."!
Download Transac- TRUE: Processing
tion Processing Flag FALSE: Not processing
_GEM_Equip- Equipment-initiated | _sGEM_RSLT | Gives the result of processing an equipment-initiated proc-
PPDownloadRslt Process Program ess program download.
Download Result Refer to page A-16 for details.
_GEM_ServiceSta- | GEM Service Status | _sGEM_SERV | Gives the GEM Service status.
tus ICE_STATUS | Refer to page A-4 for details.

*1. This variable changes to TRUE when the instruction ends normally. It changes to FALSE when transaction processing
for the equipment-initiated process program download is completed.

o - ®
Related User-defined Variables u
‘o

3

® Equipment Management Variable 5
i

5 b

Name Description SECS/GEM Cfonflgurator o

setting §

PPID Management Table Used to manage PPID information inside the equipment. If | Process Program g‘,
o

the table contains NULL, no PPID information is registered.

@ Variables to Receive Download Request

SECS/GEM Configurator

Name Description
P setting

Equipment-initiated Down- | Stores the process program PPID for the equipment-initiat- | Process Program — Unformat-

load PPID ed download. ted
Equipment-initiated Down- | Stores the LENGTH of the process program for the equip-

load LENGTH ment-initiated download.

Equipment-initiated Down- | Stores the PPBODY of the process program for the equip-

load PPBODY ment-initiated download.

sa|qele) paulep-walsAg paleey

Related Error Codes

Error code Name Description

16#3820 Too Many Characters The value of PPID exceeded the size set on the
SECS/GEM Configurator.
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Error code Name Description
16#041D Exceeded Simultaneous Instruction The number of simultaneously executed GEM instructions
Executed Resources exceeded the limit.

16#3822 Set to Disable The instruction was executed when it was disabled on the
SECS/GEM Configurator.

16#3810 GEM Service Status in Initializing The instruction was executed when the GEM Service status
was Initializing.

16#3811 GEM Service Status in EQStarting The instruction was executed when the GEM Service status
was EQStarting.

16#3812 GEM Service Status in EQInitializing The instruction was executed when the GEM Service status
was EQInitializing.

16#3814 GEM Service Status in Stop The instruction was executed when the GEM Service status
was Stop.

16#3815 GEM Service Status in Error The instruction was executed when the GEM Service status
was Error.

16#3816 GEM Service Status in ShuttingDown The instruction was executed when the GEM Service status
was ShuttingDown.

16#3817 GEM Service Status in Shutdown The instruction was executed when the GEM Service status
was Shutdown.

16#3819 Multi-execution of Instructions Transaction processing is not completed for a previous exe-
cution of the same instruction.

16#381B Insufficient Transaction Resource When the instruction was executed, the limit to the number
of transactions that can be buffered had been reached.

Precautions for Correct Use

» Before executing the instruction, confirm that all of the following conditions are met. If the instruction
is executed when any of these conditions is not met, an error will occur and Error will change to

TRUE.

a) _GEM_ServiceStatus must be EQRun.

b) _GEM_BusyEquipPPDownload must be FALSE.
* Access GEM_EquipPPDownloadRslit after  GEM_BusyEquipPPDownload changes from TRUE to

FALSE.

Application Procedure

Use the following procedure for this instruction.

1 Requesting the Process Program Download
Specify the process program ID for which to request a download in the PPID input variable and
execute the instruction. A request is made to the host to download a process program.

2 Detecting the Reply to the Download Request
Confirm that _ GEM_BusyEquipPPDownload changes from TRUE to FALSE.
The process program download result is stored in _ GEM_EquipPPDownloadRslt as the down-

load request reply.

3 Confirming the Download Request Result

9-148

NJ-series SECS/GEM CPU Units User's Manual (W528)



9 GEM Instructions

If the process program download was successful, the process program is stored in the follow-
ing variables. If the download failed, nothing is stored in the following variables.

» Equipment-initiated Download, PPID

» Equipment-initiated Download, LENGTH

» Equipment-initiated Download, PPBODY

4 Updating Process Program
If the process program download was successful, the downloaded process program is saved. If
required, confirm that the process program was saved.
If it was saved and the PPID in Host-initiated Download Formatted PPID is not in PPID
Management Table, add it to PPID Management Table. If it is already in PPID Management
Table, it does not need to be added.

The following diagram shows the user program processing and data flow for the application proce-
dure.

The diagram shows an example of a request to the host to download the process program with a PPID
of RUN. Numbers 1 to 4 in the diagram indicate the steps in the application procedure.

Host Equipment

S7F5 GEM_Request _User-defined variables for_

$ l PPDownload instruction equipment management
[<PPID> «— | | 1 PPID Management Table
S7F6 . PPID RUN —| TDEESJ
I )
L3 - - =4

’ __User-defined variables for

1_<PPID>\ reception

2.<LENGTH> . _— -

5 <PPBODY>\ ~ Equipment-initiated Download PR{B Process program in

) N RUN equipment

quipment-nitiated Download LENGTH N
57 ] R—

\Equipment-initiated Download PPBODY PPID=RUN

2and3 ]

3

Sample Programming

This sample requests downloading a process program to the host.
If the GEM Service status is EQRun and the RequestPPDownload_Start internal variable changes
from FALSE to TRUE, a download request is made.

| sEcs/GEM configurator

First, the relevant variables are registered on the SECS/GEM Configurator.
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® Pro

® Pro

Only the items that are related to the GEM_RequestPPDownload instruction are given in the following

table.

cess Program - Operation Settings

Item Set value

Number of saved process programs 5
PPID_TABLE

Link variable for PPID management table

cess Program - Unformatted
Item Set value
PPBODY format B
PPBODY data size 10

Link variable for equipment-initiated download - PPID

EQUIP_DOWNLOAD_PPID

Link variable for equipment-initiated download - LENGTH

EQUIP_DOWNLOAD_LENGTH

Link variable for equipment-initiated download - PPBODY

EQUIP_DOWNLOAD_PPBODY

Next, enter the programming on the Sysmac Studio.

)

\:::;r;aels Variable Data type Lni:lt:: Comment
RequestPPDown- BOOL FALSE | Flag to start download request
load_Start
RequestPPDownload_in- | GEM_Reques- Instance of GEM_RequestPPDown-
stance tPPDownload load instruction
RequestPPDown- BOOL FALSE | Flag that indicates waiting for com-
load_WaitResp pletion of download request
RequestPPDown- BOOL FALSE | Flag that indicates completion of
load_Complete download request
varDownloadPPID STRING[41] NULL PPID for download request
localPPData ARRAY[0..9] OF Process program data to save in

BYTE equipment
localPPDatalLength INT 0 Data size of process program data to
save in equipment

\I,E;ti:Lr::Is Variable Comment
_GEM_ServiceStatus GEM Service status
_GEM_BusyEquipPPDownload Equipment-initiated Process Program Download Transac-

tion Processing Flag
_GEM_EquipPPDownloadRslt Equipment-initiated Process Program Download Results
PPID_TABLE Link variable for PPID management table
EQUIP_DOWNLOAD_PPID Link variable for equipment-initiated download - PPID
EQUIP_DOWNLOAD_LENGTH Link variable for equipment-initiated download - LENGTH
EQUIP_DOWNLOAD_PPBODY Link variable for equipment-initiated download - PPBODY
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RequestPP  _GEM_BusyEquip _GEM_ServiceStatus .
Download_Start ~ PPDownload .EQRun Inline ST
— Il/l | | IvarDownIoadPPID :='Sample1’;
RequestPPDownload_instance
GEM_RequestPPDownload
Execute Done
varDownloadPPID — PPID Busy —
Error |—
ErrorID |—
RequestPPDownload RequestPPDownload RequestPPDownload
_instance.Done _Complete _WaitResp
| | V ()
[l I A\
RequestPPDownload
_Wa:tll?esp
[l
RequestPPDownload _GEM_BusyEquip RequestPPDownload
_WaitResp PPDownload _Complete
| | 14 ()
N Al W
RequestPPDownload _GEM_Equip Inline ST
_Complete PPDownloadRslt.Rslt /I Update process program. (Step 4)
n A localPPDataLength :=
EQUIP_DOWNLOAD_LENGTH;
localPPData := EQUIP_DOWNLOAD_PPBODY;
/I Add EQUIP_DOWNLOAD_PPID to an open space
/l'in PP Management Table.

o
| st £
\;:::arglzls Variable Data type ::‘;It::: Comment g
RequestPPDownload_Start BOOL Flag to start download request §
RequestPPDownload_instance | GEM_Reques- Instance of GEM_Reques- :i
tPPDownload tPPDownload instruction g:
varDownloadPPID STRING[41] PPID for download request
R_TRIG instance R_TRIG Instance of R_TRIG instruction
F_TRIG_instance F_TRIG Instance of F_TRIG instruction
Trigger BOOL FALSE | Flag for FALSE to TRUE change in
RequestPPDownload_Start %’
Flag for TRUE to FALSE change in 2
_GEM_BusyEquipPPDownload o
Stage INT 0 Program execution status %
localPPData ARRAY[0..9] Process program data to save in g
OF BYTE equipment a
localPPDatalLength INT 0 Data size of process program data
to save in equipment
\Z;t;:::ls Variable Comment

_GEM_ServiceStatus

GEM Service status

_GEM_BusyEquipPPDownload

Equipment-initiated Process Program Download Transac-
tion Processing Flag

_GEM_EquipPPDownloadRslt

Equipment-initiated Process Program Download Results
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External

Variables Variable

Comment

PPID_TABLE

Link variable for PPID management table

EQUIP_DOWNLOAD_PPID

Link variable for equipment-initiated download - PPID

EQUIP_DOWNLOAD_LENGTH

Link variable for equipment-initiated download - LENGTH

EQUIP_DOWNLOAD_PPBODY

Link variable for equipment-initiated download - PPBODY

CASE Stage Of
0: // Start
R_TRIG instance( RequestPPDownload St

IF(

(Trigger TRUE)

AND

( _GEM ServiceStatus.EQRun

varDownloadPPID 'Samplel';

RequestPPDownload instance( Execute
Stage := 1;
END IF;

// Request download to host.

RequestPPDownload instance( Execute:=

IF( RequestPPDownload instance.Done

Stage := 2;

ELSIF( RequestPPDownload instance.Err
10;

Stage

END_IF;
// Detect reception of download.
F TRIG instance( GEM BusyEquipPPDown

IF( Trigger =TRUE ) THEN

IF( GEM EquipPPDownloadRslt.Rslt

// Update process program. (Step

localPPDatalength

localPPData
// Add

EQUIP_DOWNLOAD_PPID to an
10;

Stage
ELSE
Stage 10;
END_IF;
END IF;

10: // End

Stage 0;

END CASE;

9-152

TRUE

art, Trigger );

) ) THEN

:=FALSE, PPID:=varDownloadPPID ) ;

PPID:=varDownloadPPID
)

TRUE, )i

TRUE THEN

or TRUE THEN

)

load, Trigger);

TRUE
4)

) THEN

EQUIP DOWNLOAD LENGTH;
EQUIP DOWNLOAD PPBODY;

open space in PP Management Table.
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9 GEM Instructions

GEM_SendPPVerify

The GEM_SendPPVerify instruction sends the formatted process program verification result to the

host.
. FB/F . . ;
Instruction Name UN Graphic expression ST expression
GEM_SendPP- | Send Process FB GEM_SendPPVerify_instance GEM_SendPPVerify_instance(Ex-
Verify Program Verifi- GEM_SendPPVerify ecute, PPID, ErrorNum, Done,
cation Result —|Execute Done — Busy, Error, ErrorID);
—PPID Busy —
— ErrorNum Error —
ErrorlD —
Variables
Name Meaning 110 Description Valid range Unit | Default
PPID Process program Input Verified PPID 121 bytes max. | --- *2
ID (including final
NULL)"!
ErrorNum Number of errors Number of errors in verification re- Depends on 0
sults data type.
*1.  The maximum number of characters is set on the SECS/GEM Configurator. The maximum number of bytes is the max-
imum number of characters including the final NULL character plus 1. r"?1
*2.  If you omit the input parameter, the default value is not applied. A building error will occur. lg
&
2
Boo Real num Times, durations, 3
Bit strings Integers dates, and text s
lean bers . =
strings <
W | ogjclc|lc|lec|lec|low|s|o|lc| & - (d|lo|d|0|®w
& [2|5|/2|2|&|S|S|E|2|3|2|5| | = |E|B|2|3|3
O m|2|I9(Q(Z|7|Z|2|7 S5 2 m & F° =
o g 8 — = =
PPID (0]
S
ErrorNum O |0 O |0 5
K |K K [K ]
Function

The GEM_SendPPVerify instruction sends to the host, the verification result for the formatted process

program downloaded from the host.
The PPID of the verified formatted process program is specified with PPID. The number of parameter

errors in the formatted process program is specified in ErrorNum.
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9 GEM Instructions

Additional Information

» A SECS message is sent if this instruction is executed and execution ends normally. The SECS
message exchange between the equipment and host is given below.

Equipment Host

S7,F27: Process Program Verification Send

S7,F28: Process Program Verification Acknowledge

<

Related System-defined Variables

Name Meaning Data type Description
_GEM_ServiceSta- | GEM Service Status | _sGEM_SERV | Gives the GEM Service status.
tus ICE_STATUS | Refer to page A-4 for details.

Related User-defined Variables

SECS/GEM Configurator
setting

ACKCT7A Table Stores the acknowledge codes (ACKC7A) for the parame- Process Program

ters that were verified.

16#00 = Acknowledged.

16#01 = MDLN does not match.

16#02 = SOFTREV does not match.

16#03 = Invalid CCODE.

16#04 = Invalid PPARM value

16#05 = Other error (indicated by ERRW?7)

16#06 to 16#3F = Reserved.

Name Description

SEQNUM Table Store the numbers that give the positions in CCODE."

ERRW?7 Table Stores a text string that indicates the error.
*1. If ACKC7A Table contains 16#01 or 16#02, 0 is stored. If it contains 16#03, 16#04, or 16#05, 1 or higher is stored.

An example in which there is an error in a value in the PPARM for the formatted process program that
was downloaded from the host is provided in the following diagram.
If there are more than 14 PPARM values, the text string OVER is sent as the verification result to indi-
cate an error.
In the following diagram, an error occurs because the PPARM value for CCODE = 3 in CCODE Table
[1]is 20. Therefore, the following data is stored in the user-defined variables.
* ACKCT7A Table
When returning a text string that indicates an error, the acknowledge code is for “other errors” and
16#05 is stored in ACKC7A Table [0].
« SEQNUM Table
The value that is one higher than the array element number in CCODE Table with the error is stored
in SEQNUM Table. The error is in CCODE Table [1], so 2 is stored in SEQNUM Table [0].
*+ ERRW7 Table
The text string OVER is stored in ERRW?7 Table [0].
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9 GEM Instructions

Host Equipment
S7F1
: User-defined variables for Qser_—defln?d variables fc?[r_
L2 _ reception ___ | equipment managemen
PPID Management Table
1.<PPID> Host-initiated Download TEST
2.<LENGTH> Formatted PPID DEL
. S7F2 RUN >
& Host-initiated Download MDLN
[<PPGNT> —
S7F23 Host-initiated Download SOFTREV
[ Formatted process program
I:l in equipment
L4 /\
Host-initiated Download
1.<PPID> Number of CCODEs B
2.<MDLN> PPID=RUN
3.<SOFTREV>
Host-initiated Download
4.L.2 CCODE Table
1.L,2 m 2
1.<CCODE> 3 "
2.L,1 Host-initiated Formatted
1.<PPARM> Download PPARM
212 [0 ]
1.<CCODE>
2.L,1
GEM_AckFormattedPP
1.<PPARM> Download instruction
S7F24
¢ ) |7\CKC7 E—| 0
™ m
[<ACKC7> | lg
4
. S7F27 - . UseNdefined variables for 2
e . GEM_SendVerify instruction sQr\di g GEM_SendVerify T
5 PPID — RUN — %\ \instruction —_ g
’ - 1 LAGKC7A Table <
1.<PPID> &——| rro 1 /[0‘],\/16#05
2L14e— | R
1.L3 SEQNUM Table
<ACKC7A> 4| Ol ¥>
- : Pl
<SEQNUM> ¢4— (1] s
<ERRW7> €¢— ERRW?7 Table e
0 VER 4
S7F28 N [1] o
L ') 8_
]

Related Error Codes

Error code Name Description

16#3820

The data size of PPID exceeded the size set on the
SECS/GEM Configurator.

The number of simultaneously executed GEM instructions
exceeded the limit.

Too Many Characters

Exceeded Simultaneous Instruction
Executed Resources

16#041D
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9 GEM Instructions

Error code Name Description

16#3822 Set to Disable The instruction was executed when it was disabled on the
SECS/GEM Configurator.

16#3821 Invalid Size The value specified in ErrorNum is larger than the number
of array elements in the ACKC7A Table, SEQNUM Table, or
ERRW?7 Table user-defined variable.

16#3834 ACKCT7A Out of Range The value of ACKC7A is outside of the valid range.

16#3810 GEM Service Status in Initializing The instruction was executed when the GEM Service status
was Initializing.

16#3811 GEM Service Status in EQStarting The instruction was executed when the GEM Service status
was EQStarting.

16#3812 GEM Service Status in EQInitializing The instruction was executed when the GEM Service status
was EQInitializing.

16#3814 GEM Service Status in Stop The instruction was executed when the GEM Service status
was Stop.

16#3815 GEM Service Status in Error The instruction was executed when the GEM Service status
was Error.

16#3816 GEM Service Status in ShuttingDown | The instruction was executed when the GEM Service status
was ShuttingDown.

16#3817 GEM Service Status in Shutdown The instruction was executed when the GEM Service status
was Shutdown.

16#3818 No Message Received The instruction was executed when a formatted process
program download data was not received.

16#381B Insufficient Transaction Resource When the instruction was executed, the limit to the number
of transactions that can be buffered had been reached.

Precautions for Correct Use

» Before executing the instruction, confirm that all of the following conditions are met. If the instruction
is executed when any of these conditions is not met, an error will occur and Error will change to

TRUE.

a) _GEM_ServiceStatus must be EQRun.

b) The values of ACKC7A specified in ACKC7 Table must be within the valid range.
c) The value specified for ErrorNum must be equal to or less than the number of array elements in
ACKCT7A Table, SEQNUM Table, and ERRW7 Table.
» An error does not occur when you execute the instruction even if you specify a different PPID in the
PPID input variable compared with the PPID of the downloaded formatted process program.

Sample Programming

Refer to the sample programming that is provided for the GEM_UploadFormattedPP on page 9-102.

9-156
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9 GEM Instructions

GEM_SendTerminalMsg

The GEM_SendTerminalMsg instruction sends an equipment terminal message to the host.

FB/F
Instruction Name UN Graphic expression ST expression
GEM_SendTer- | Send Equip- FB GEM_SendTerminalMsg_instance GEM_SendTerminalMsg_in-
minalMsg ment Terminal GEM_SendTerminalMsg stance(Execute, TID, Terminal-
Message —|Execute Done — TEXT, Done, Busy, Error, ErrorID);
—TID Busy —
—{TerminalTEXT Error —
ErrorlD —
Variables
Name Meaning 110 Description Valid range Unit | Default
TID Terminal number Input Equipment terminal number 16#00 to - 16#00
16#01
Terminal TEXT Send text string Equipment terminal service data | 241 bytes max. "
(text string) to send to host (including final
NULL)"

*1.  The maximum number of characters is set on the SECS/GEM Configurator. The maximum number of bytes is the max-

imum number of characters including the final NULL character plus 1. @
=
¢
Boo Real num Times, durations, 3
Bit strings Integers dates, and text o
lean bers . 3
strings ES
JHHHHEBEEHHEBER I HEEE
A | -4 | m = «Q
- m x| = = - > m -
° 1 &8lo - < Z
TID 0
K

Terminal- )

TEXT K §
=3
=2
3

Function

The GEM_SendTerminalMsg instruction sends an equipment terminal message to the host to display
the message specified with send text string Terminal TEXT at the terminal specified with terminal num-
ber TID.

The meanings of the values of TID are given in the following table.

Value of TID Meaning
16#00 Main terminal
16#01 Additional terminal

The result of sending the equipment terminal message to the host is stored in the
_GEM_EquipTerminalMsgRslt system-defined variable.

NJ-series SECS/GEM CPU Units User's Manual (W528) 9-157



9 GEM Instructions

Additional Information

» This instruction uses the Operator Sends Information to Host scenario for the GEM Equipment
Terminal Services capability.

» A SECS message is sent if this instruction is executed and execution ends normally. The SECS
message exchange between the equipment and host is given below.

Equipment

A

v

S10,F1: Terminal Request

Host

S10,F2: Terminal Request Acknowledge

Transaction processing range

Related System-defined Variables

Name Meaning Data type Description
_GEM_BusyEquip- Equipment-initiated | BOOL Gives the processing status of an equipment-initiated ter-
TerminalMsg Terminal Message minal message transaction.”!
Transaction Proc- TRUE: Processing
essing Flag FALSE: Not processing
_GEM_EquipTermi- | Equipment-initiated | _sGEM_RSLT | Gives the results of an equipment-initiated terminal mes-
nalMsgRsilt Terminal Message sage.
Results Refer to page A-17 for details.
_GEM_ServiceSta- | GEM Service Status | _sGEM_SERV | Gives the GEM Service status.
tus ICE_STATUS | Refer to page A-4 for details.

*1.  This variable changes to TRUE when the instruction ends normally. It changes to FALSE when transaction processing

is completed.

Related Error Codes

Error code Name Description

16#3829 TID Out of Range The value of TID is outside of the valid range.

16#3820 Too Many Characters The number of characters stored in Terminal TEXT exceed-
ed the size set on the SECS/GEM Configurator.

16#041D Exceeded Simultaneous Instruction The number of simultaneously executed GEM instructions

Executed Resources exceeded the limit.

16#3822 Set to Disable The instruction was executed when it was disabled on the
SECS/GEM Configurator.

16#3810 GEM Service Status in Initializing The instruction was executed when the GEM Service status
was Initializing.

16#3811 GEM Service Status in EQStarting The instruction was executed when the GEM Service status
was EQStarting.

16#3812 GEM Service Status in EQInitializing The instruction was executed when the GEM Service status
was EQInitializing.

16#3814 GEM Service Status in Stop The instruction was executed when the GEM Service status
was Stop.

16#3815 GEM Service Status in Error The instruction was executed when the GEM Service status
was Error.
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9 GEM Instructions

Error code Name Description
16#3816 GEM Service Status in ShuttingDown The instruction was executed when the GEM Service status
was ShuttingDown.
16#3817 GEM Service Status in Shutdown The instruction was executed when the GEM Service status

was Shutdown.

16#3819 Multi-execution of Instructions Transaction processing is not completed for a previous exe-
cution of the same instruction.

16#381B Insufficient Transaction Resource When the instruction was executed, the limit to the number
of transactions that can be buffered had been reached.

Precautions for Correct Use

» Before executing the instruction, confirm that all of the following conditions are met. If the instruction
is executed when any of these conditions is not met, an error will occur and Error will change to
TRUE.

a) _GEM_ServiceStatus must be EQRun.

b) The value specified in the TID input variable must be within the valid range.

c) The number of characters specified in the Terminal TEXT input variable must be equal or less
than the number of characters that was set on the SECS/GEM Configurator.

» Access _GEM_EquipTerminalMsgRslit after _ GEM_BusyEquip TerminalMsg changes from TRUE to
FALSE.

Application Procedure

Use the following procedure for this instruction.

1 Sending the Equipment Terminal Message
Do the following and then execute the instruction. The equipment terminal message is sent to
the host.
+ Store the equipment terminal number in the TID input variable.
» Store the message to display on the terminal in the Terminal TEXT input variable.

Bsjeutwaa) puag™ NID

2 Confirming the Result of Sending the Equipment Terminal Message
Check the result of sending the equipment terminal message in _ GEM_Equip TerminalMsgRslt
after  GEM_BusyEquip TerminalMsg changes to FALSE.

Sample Programming

This sample sends an equipment terminal message to the host.

The equipment terminal message is to display “ABC” on the equipment with terminal number 0.

If the GEM Service status is EQRun and the SendTerminalMsg_Start internal variable changes from
FALSE to TRUE, the equipment terminal message is sent.

3s() 1084107 0} suonnesald
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9 GEM Instructions

| wo

\:::;rglaels Variable Data type ig:::: Comment
SendTerminalMsg_Start BOOL FALSE | Flag to start sending the equipment
terminal message
SendTerminalMsg_instance | GEM_SendTermi- Instance of GEM_SendTermi-
nalMsg nalMsg instruction
SendTerminalMsg_Wai- BOOL FALSE | Flag that indicates waiting for com-
tResp pletion of equipment terminal mes-
sage send
SendTerminalMsg_Com- BOOL FALSE | Flag that indicates completion of
plete equipment terminal message send
varTID BYTE 0 Terminal number
varTerminalText STRING[241] NULL Text to send to host
\Z:’:E::L Variable Comment

_GEM_ServiceStatus

GEM Service status

_GEM_BusyEquipTerminalMsg

ing Flag

Equipment-initiated Terminal Message Transaction Process-

SendTerminalMsg

_Start TerminalMsg

_GEM_BusyEquip _GEM_ServiceStatus

'EQRun Inline ST

il /]

SendTerminalMsg
_instance.Done
| |

_Complete

varTID := BYTE#16#0;
varTerminalText := 'ABC';

SendTerminalMsg_instance

varTID —
varTerminalText —

Tl

Execute

TerminalText

GEM_SendTerminalMsg

Done
D Busy

Error
ErrorlD

SendTerminalMsg

SendTerminalMsg
_WaitResp
M)

//

SendTerminalMsg
_WaitResp

| |
I
SendTerminalMsg

_GEM_BusyEquip

/

SendTerminalMsg

_WaitResp TerminalMsg _Complete

| | | *I ()

|1 vl /

| st
Internal Initial
Variabl D
Variables ariable ata type value Comment
SendTerminalMsg_Start BOOL FALSE | Flag to start sending the equipment
terminal message
NJ-series SECS/GEM CPU Units User's Manual (W528)
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\;:::;IZIS Variable Data type :::It:fel Comment
SendTerminalMsg_instance GEM_SendTer- Instance of GEM_SendTerminalMsg
minalMsg instruction
varTID BYTE 0 Terminal number
varTerminalText STRING[241] NULL Text to send to host
R_TRIG_instance R_TRIG Instance of R_TRIG instruction
F_TRIG instance F TRIG Instance of F_TRIG instruction
Trigger BOOL FALSE | Flag for FALSE to TRUE change in
SendTerminalMsg_Start Flag for
TRUE to FALSE change in
_GEM_BusyEquipTerminalMsg
Stage INT 0 Program execution status
\IIEa):'ti::::Is Variable Comment
_GEM_ServiceStatus GEM Service status
_GEM_BusyEquipTerminalMsg Equipment-initiated Terminal Message Transaction Process-
ing Flag

CASE Stage Of

1: // Start send.

0:
R TRIG instance( SendTerminalMsg Start, Trigger );
IF( (Trigger = TRUE) AND ( _GEM_ServiceStatus.EQRun = TRUE ) ) THEN
// Initialization
varTerminalText:='ABC'; %
varTID := BYTE#0; Ii
SendTerminalMsg instance( Execute:=FALSE ); §
Stage := 1; E
3
END IF; 5
- =2
=
0
@

SendTerminalMsg instance( Execute:=TRUE, TID :=varTID, TerminalTEXT:=varTermina
1Text );
IF( SendTerminalMsg instance.Done = TRUE ) THEN

2: // Wait for completion of send.

Stage := 2;
ELSIF( SendTerminalMsg instance.Error = TRUE ) THEN %
3
// Add error processing as required. '%
Stage := 10; g
«Q
END IF; )
- 3
3
)
Q@

F TRIG instance( _GEM BusyEquipTerminalMsg, Trigger );
IF( Trigger = TRUE) THEN

Stage := 10;
END IF;
10: // End
Stage := 0;
END CASE;
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GEM_AckTerminalMsgSB

The GEM_AckTerminalMsgSB instruction sends the terminal message display result for a single-block
equipment terminal message received from the host.

FB/F
Instruction Name UN Graphic expression ST expression
GEM_AckTer- Acknowledge FB GEM_AckTerminalMsgSB_instance GEM_AckTerminalMsgSB_in-
minalMsgSB Single-block GEM_AckTerminalMsgSB stance(Execute, ACKC10, Done,
Equipment Ter- —1Execute Done — Busy, Error, ErrorlD);
minal Message —|ACKC10 Eusy B
rror —
ErrorlD [—
Variables
Name Meaning 110 Description Valid range Unit | Default
ACKC10 Acknowledge code | Input Display terminal acknowledge code. | 16#00 to -—- 16#00
16#00: Display acknowledged. 16#3F
16#01: Message will not be dis-
played.
16#02: Cannot be used by terminal.
16#03 to 16#3F: Reserved.
Times, durations,
Boo- . . Real num-
Bit strings Integers dates, and text
lean bers .
strings
w | W glclc|lc|lc|lc|lw|zs|lo|lc| @@ | C [dlo|d|0o|n
& |2|35|2|2|2|S|G|E|2|3|2|5| & | = |2|8B|3|3 3
© Im|3|9(Q[2|7|2|%| S| 5] 2| 3 | miAd|° 2
o g = — = -
ACKC10 O
K
Function

The GEM_AckTerminalMsgSB instruction sends the result of displaying a message on the specified

terminal for a single-block equipment terminal message from the host. The following are required for

the reply.

* Acknowledge code
This is the result of determining whether equipment terminal message display is possible.

Refer to the application procedure for this instruction for the processing to return the message display

result to the specified terminal.

Additional Information

» This instruction uses the Host Sends Information to Equipment Display Device scenario for the GEM
Equipment Terminal Services capability.

9-162
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9 GEM Instructions

» A SECS message is sent if this instruction is executed and execution ends normally. The SECS
message exchange between the equipment and host is given below.

Equipment

| S10,F3: Terminal Display, Single-block

Host

$ $10,F4: Terminal Display, Single-block Acknowledge

Transaction processing range

Related System-defined Variables

>

Name Meaning Data type Description
_GEM_BusyHost- Host-initiated Single- | BOOL Gives the processing status of a host-initiated single-block
TerminalMsgSB block Terminal Mes- terminal message transaction.”!
sage Transaction TRUE: Processing
Processing Flag FALSE: Not processing
_GEM_HostTermi- Host-initiated Single- | BYTE Gives the receiving terminal number for a host-initiated
nalMsgSB_TID block Terminal Mes- single-block terminal message.
sage Receiving Ter- 0: Main terminal, 1: Additional terminal
minal Number
_GEM_ServiceSta- | GEM Service Status | _sGEM_SERV | Gives the GEM Service status.
tus ICE_STATUS | Refer to page A-4 for details.

*1.  This variable changes to TRUE when Terminal Display, Single-block (S10,F3) is received from the host. It will change
to FALSE when execution of the instruction is completed normally.

Related User-defined Variables

Name

Description

SECS/GEM Configurator
setting

Single-block Terminal Mes-
sage Display Text

ceived from the host.

Stores the single-block terminal message display text re-

Equipment Terminal Service

Related Error Codes

Error code Name Description
16#3835 ACKC10 Out of Range The value of ACKC10 is outside of the valid range.
16#041D Exceeded Simultaneous Instruction The number of simultaneously executed GEM instructions
Executed Resources exceeded the limit.

16#3810 GEM Service Status in Initializing The instruction was executed when the GEM Service status
was Initializing.

16#3811 GEM Service Status in EQStarting The instruction was executed when the GEM Service status
was EQStarting.

16#3812 GEM Service Status in EQInitializing The instruction was executed when the GEM Service status
was EQInitializing.

16#3814 GEM Service Status in Stop The instruction was executed when the GEM Service status
was Stop.

16#3815 GEM Service Status in Error The instruction was executed when the GEM Service status
was Error.

NJ-series SECS/GEM CPU Units User's Manual (W528)
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9 GEM Instructions

Error code Name Description

16#3816 GEM Service Status in ShuttingDown The instruction was executed when the GEM Service status
was ShuttingDown.

16#3817 GEM Service Status in Shutdown The instruction was executed when the GEM Service status
was Shutdown.

16#3818 No Message Received The instruction was executed without receiving a single-
block equipment terminal message.

Precautions for Correct Use

» Before executing the instruction, confirm that all of the following conditions are met. If the instruction
is executed when any of these conditions is not met, an error will occur and Error will change to
TRUE.

a) _GEM_ServiceStatus must be EQRun.
b) The value specified in the ACKC10 input variable must be within the valid range.
c) _GEM_BusyHostTerminalMsgSB must be TRUE.

* In the following cases, the _ GEM_BusyHostTerminalMsgSB system-defined variable does not
change to TRUE even if a Terminal Display, Single-block (S10,F3) is received.

a) Terminal Display, Single-block (S10,F3) is disabled in the GEM message settings on the
SECS/GEM Configurator.

Application Procedure

Use the following procedure for this instruction.

1 Detecting the Equipment Terminal Message from Host
Confirm that _GEM_BusyHostTerminalMsgSB changes from FALSE to TRUE.
The message to the terminal is stored in the following variables.
» Single-block Terminal Message Display Text
* GEM_HostTerminalMsgSB_TID

2 Determining Whether Equipment Terminal Message Display Is Possible
Determine if it is possible to display an equipment terminal message on the terminal with the
terminal number specified by GEM_HostTerminalMsgSB_TID. Examples of the criteria are
given below.
» Can a message be displayed on the terminal?
If the message cannot be displayed, the acknowledge code is 16#01.
» Can the terminal be used?
If the terminal cannot be used, the acknowledge code is 16#02.
If a message can be displayed and the terminal can be used, the acknowledge code is 16#00.

3 Sending the Display Result for the Equipment Terminal Message Display Request
Specify the acknowledge code for the above result in the ACKC10 input variable and execute
the instruction. The equipment terminal message display result is sent to the host as the reply.

4 Displaying the Equipment Terminal Message

If the message can be displayed at the specified terminal, perform processing to display the
message in Single-block Terminal Message Display Text at the specified terminal.
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This sample determines if displaying a message is possible for a single-block equipment terminal mes-
sage from the host and sends the terminal message display result to the host.

| sEcs/GEM configurator

First, the relevant variables are registered on the SECS/GEM Configurator.
Only the items that are related to the GEM_AckTerminalMsgSB instruction are given in the following

table.

® Equipment Terminal Service — Operation Settings

Item

Set value

Number of terminals

1

Link variable for displayed TEXT of single-block terminal messages - Displayed | TERMINAL_MSG_SB_TEXT

TEXT

Next, enter the programming on the Sysmac Studio.

)

Internal . Initial

Variables Variable Data type value Comment
AckTermi- BYTE 0 Acknowledge code
nalMsgSB_ACKC10
AckTerminalMsgSB_in- GEM_AckTermi- Instance of GEM_AckTermi-
stance nalMsgSB nalMsgSB instruction

Ext.ernal Variable Comment

Variables

_GEM_ServiceStatus

GEM Service status

_GEM_BusyHostTerminalMsgSB

Host-initiated Single-block Terminal Message Transaction
Processing Flag

TERMINAL_MSG_SB_TEXT

Link variable for displayed TEXT of single-block terminal mes-
sages - Displayed TEXT

NJ-series SECS/GEM CPU Units User's Manual (W528)

_GEM_BusyHost ~_GEM_ServiceStatus )

TerminalMsgSB .EQRun Inline ST

m I I I/ Value other than 0 if displaying message is not possible

AckTerminalMsgSB_ACKC10 := 0;
AckTerminalMsgSB_instance
GEM_AckTerminalMsgSB
Execute Done —

AckTerminalMsgSB_ACKC10 — ACKC10 Busy —

Error —

ErrorlD —
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9 GEM Instructions

| st

\;::;rglaels Variable Data type Lne:lt::: Comment
AckTerminalMsgSB_ACKC10 | BYTE 0 Acknowledge code
AckTerminalMsgSB_instance | GEM_AckTer- Instance of GEM_AckTermi-

minalMsgSB nalMsgSB instruction
R_TRIG_instance R_TRIG Instance of R_TRIG instruction
Trigger BOOL FALSE | Flag for FALSE to TRUE change in
_GEM_BusyHostTerminalMsgSB

Stage INT 0 Program execution status

\IIE:rti::::ls Variable Comment
_GEM_ServiceStatus GEM Service status

_GEM_BusyHostTerminalMsgSB | Host-initiated Single-block Terminal Message Transaction
Processing Flag

CASE Stage Of
0: // Notification of reception from host
R TRIG instance( GEM BusyHostTerminalMsgSB, Trigger );
IF( Trigger = TRUE ) THEN
// Judgement
AckTerminalMsgSB ACKC10:=BYTE#0;
// Initialization
AckTerminalMsgSB instance ( Execute:=FALSE );
Stage := 1;
END IF;
1: // Reply to host.
AckTerminalMsgSB instance ( Execute:=TRUE, ACKCl0:=AckTerminalMsgSB ACKC10 );
IF( AckTerminalMsgSB instance.Done = TRUE ) THEN
Stage := 10;
ELSIF( AckTerminalMsgSB instance.Error = TRUE ) THEN

// Add error processing as required.

Stage := 10;
END IF;
10: // End
Stage := 0;
END_CASE;
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GEM_AckTerminalMsgMB

The GEM_AckTerminalMsgMB instruction sends the terminal message display result for a multi-block

equipment terminal message received from the host.

FB/F
Instruction Name UN Graphic expression ST expression
GEM_AckTer- Acknowledge FB GEM_AckTerminalMsgMB_instance GEM_AckTerminalMsgMB_in-
minalMsgMB Multi-block GEM_AckTerminalMsgMB stance(Execute, ACKC10, Done,
Equipment Ter- — Execute Done |— Busy, Error, ErrorID);
minal Message —|ACKC10 Eusy B
rror —
ErrorID —
Variables
Name Meaning 1/0 Description Valid range Unit | Default
ACKC10 Acknowledge Input Display terminal acknowledge code. | 16#00 to - 16#00
Code 16#00: Display acknowledged. 16#3F
16#01: Message will not be dis-
played.
16#02: Cannot be used by terminal.
16#03 to 16#3F: Reserved.
Times, durations,
Boo- . . Real num-
Bit strings Integers dates, and text
lean bers .
strings
w gjclc|lc|lc|lc|lw|s|lo|c| =~ - ([ d|lo|d|O0|®w
8 |X|5|/2|2|@|S|G|E|2|3|/2|5| & | = |=2/8/8|5|3
2 21S(8(3|7|3|3|7 |7 7| & |™m| " |2
o g 2 — = z
ACKC10 (0]
K
Function

The GEM_AckTerminalMsgMB instruction sends the result of displaying a message on the specified
terminal for a multi-block equipment terminal message from the host. The following are required for the

reply.

» Acknowledge code
This is the result of determining whether equipment terminal message display is possible.

Refer to the application procedure for this instruction for the processing to return the message display

result to the specified terminal.

Additional Information

 This instruction uses the Host Sends a Multi-block Display Message scenario for the GEM
Equipment Terminal Services capability.
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9 GEM Instructions

« A SECS message is sent if this instruction is executed and execution ends normally. The SECS
message exchange between the equipment and host is given below.

Equipment

S10,F5: Terminal Display, Multi-block

Host

§

S10,F6: Terminal Display, Multi-block Acknowledge’

Transaction processing range

Related System-defined Variables

Name Meaning Data type Description
_GEM_BusyHost- Host-initiated Multi- | BOOL Gives the processing status of a host-initiated multi-block
TerminalMsgMB block Terminal Mes- terminal message transaction.”!
sage Transaction TRUE: Processing
Processing Flag FALSE: Not processing
_GEM_HostTermi- Host-initiated Multi- | BYTE Gives the receiving terminal number for a host-initiated
nalMsgMB_TID block Terminal Mes- multi-block terminal message.
sage Receiving Ter- 0: Main terminal, 1: Additional terminal
minal Number
_GEM_ServiceSta- | GEM Service Status | _sGEM_SERV | Gives the GEM Service status.
tus ICE_STATUS | Refer to page A-4 for details.

1.

This variable changes to TRUE when Terminal Display, Multi-block (S10,F5) is received from the host. It will change to

FALSE when execution of the instruction is completed normally.

Related User-defined Variables

Name

Description

SECS/GEM Configurator
setting

Multi-block Terminal

sage Display Number of

Text Strings

Mes-
the terminal.

Contains the number of message text strings to display on

Equipment Terminal Service

Multi-block Terminal

sage Display Text Table

Mes-

Stores the multi-block terminal message display text re-
ceived from the host.

Related Error Codes

Error code Name Description
16#3835 ACKC10 Out of Range The value of ACKC10 is outside of the valid range.
16#041D Exceeded Simultaneous Instruction The number of simultaneously executed GEM instructions
Executed Resources exceeded the limit.

16#3810 GEM Service Status in Initializing The instruction was executed when the GEM Service status
was Initializing.

16#3811 GEM Service Status in EQStarting The instruction was executed when the GEM Service status
was EQStarting.

16#3812 GEM Service Status in EQInitializing The instruction was executed when the GEM Service status
was EQInitializing.

16#3814 GEM Service Status in Stop The instruction was executed when the GEM Service status
was Stop.
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Error code Name Description
16#3815 GEM Service Status in Error The instruction was executed when the GEM Service status
was Error.
16#3816 GEM Service Status in ShuttingDown The instruction was executed when the GEM Service status

was ShuttingDown.

16#3817 GEM Service Status in Shutdown The instruction was executed when the GEM Service status
was Shutdown.

16#3818 No Message Received The instruction was executed without receiving a multi-block
equipment terminal message.

Precautions for Correct Use

» Before executing the instruction, confirm that all of the following conditions are met. If the instruction
is executed when any of these conditions is not met, an error will occur and Error will change to
TRUE.

a) _GEM_ServiceStatus must be EQRun.
b) The value specified in the ACKC10 input variable must be within the valid range.
c) _GEM_BusyHostTerminalMsgMB must be TRUE.

* In the following cases, the _ GEM_BusyHostTerminalMsgMB system-defined variable does not
change to TRUE even if a Terminal Display, Multi-block (S10,F5) is received.

a) Terminal Display, Multi-block (S10,F5) is disabled in the GEM message settings on the
SECS/GEM Configurator.

Application Procedure

Use the following procedure for this instruction.

1 Detecting the Equipment Terminal Message from Host
Confirm that _GEM_BusyHostTerminalMsgMB changes from FALSE to TRUE.
The message to the terminal is stored in the following variables.
» Multi-block Terminal Message Display Text Table
» Multi-block Terminal Message Display Number of Text Strings
* _GEM_HostTerminalMsgSB_TID

gaNBsNfeulwIBI YOV INTD

2 Determining Whether Equipment Terminal Message Display Is Possible
Determine if it is possible to display an equipment terminal message on the terminal with the
terminal number specified by _GEM_HostTerminalMsgMB_TID. Examples of the criteria are
given below.
» Can a message be displayed on the terminal?
If the message cannot be displayed, the acknowledge code is 16#01.
» Can the terminal be used?
If the terminal cannot be used, the acknowledge code is 16#02.
If a message can be displayed and the terminal can be used, the acknowledge code is 16#00.

3s() 1084107 0} suonnesald

3 Returning the Equipment Terminal Message Display Result
Specify the acknowledge code from step 2 in the ACKC10 input variable and execute the in-
struction. The equipment terminal message display result is sent to the host as the reply.
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4 Displaying the Equipment Terminal Message

If the message can be displayed on the specified terminal, perform processing to display the
messages in Multi-block Terminal Message Display Text Table for the number of strings speci-
fied in Multi-block Terminal Message Display Number of Text Strings on the terminal with the

specified terminal number.

Sample Programming

This sample determines if displaying a message is possible for a multi-block equipment terminal mes-
sage from the host and sends the terminal message display result to the host.

I SECS/GEM Configurator

First, the relevant variables are registered on the SECS/GEM Configurator.
Only the items that are related to the GEM_AckTerminalMsgSB instruction are given in the following

table.

® Equipment Terminal Service — Operation Settings

Item

Set value

Number of terminals

1

Number of messages displayed on terminals

10

Link variable for displayed TEXT of multi-block terminal messages -
Displayed TEXT Count

TERMINAL_MSG_MB_NUMBER

Link variable for displayed TEXT of multi-block terminal messages -
Displayed TEXT Table

TERMINAL_MSG_MB_TABLE

Next, enter the programming on the Sysmac Studio.

| wo

Internal . Initial
Variables Variable Data type value

Comment

AckTermi- BYTE 0
nalMsgMB_ACKC10

Acknowledge code

AckTerminalMsgMB _in- GEM_AckTermi-

Instance of GEM_AckTermi-

stance nalMsgMB nalMsgMB instruction
\I,E;ti::::Is Variable Comment

_GEM_ServiceStatus GEM Service status

_GEM_BusyHostTermi- Host-initiated Multi-block Terminal Message Transaction Proc-

nalMsgMB essing Flag

TERMINAL_MSG_MB_NUM- Link variable for displayed TEXT of multi-block terminal mes-

BER sages - Displayed TEXT Count

TERMINAL_MSG_MB_TABLE Link variable for displayed TEXT of multi-block terminal mes-
sages — Displayed TEXT Table
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_GEM_BusyHost ~ GEM_ServiceStatus
TerminalMsgMB .EQRun Inline ST

m I I /I Value other than 0 if displaying message is not possible
AckTerminalMsgMB_ACKC10 := 0;

AckTerminalMsgMB_instance

GEM_AckTerminalMsgMB
Execute Done —
AckTerminalMsgMB_ACKC10 — ACKC10 Busy
Error |—
ErrorID —
| st
\;::i(:\rglils Variable Data type :::::,ael Comment
AckTermi- BYTE 0 Acknowledge code
nalMsgMB_ACKC10
AckTerminalMsgMB_instance | GEM_AckTer- Instance of GEM_AckTermi-
minalMsgMB nalMsgMB instruction
R_TRIG_instance R_TRIG Instance of R_TRIG instruction
Trigger BOOL FALSE | Flag for FALSE to TRUE change in
_GEM_BusyHostTerminalMsgMB o
Stage INT 0 Program execution status IE
2
\Zti:z:zls Variable Comment g
_GEM_BusyHostTermi- Host-initiated Multi-block Terminal Message Transaction Proc- ?g’
nalMsgMB essing Flag cé
™

CASE Stage Of
0: // Notification of reception from host

R TRIG instance( GEM BusyHostTerminalMsgMB, Trigger );

IF( Trigger = TRUE ) THEN
// Judgement
AckTerminalMsgMB ACKC10:=BYTE#0;
// Initialization
AckTerminalMsgMB instance ( Execute:=FALSE );
Stage := 1;

Buiwwesboud aidwes

END IF;
1: // Reply to host.
AckTerminalMsgMB instance ( Execute:=TRUE, ACKC1l0:=AckTerminalMsgMB ACKC10 );
IF( AckTerminalMsgMB instance.Done = TRUE ) THEN
Stage := 10;
ELSIF ( AckTerminalMSgMB_instance.Error = TRUE ) THEN
// Add error processing as required.
Stage := 10;
END IF;
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10: // End
Stage := 0;
END CASE;
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GEM_RequestChangeTime

The GEM_RequestChangeTime instruction gets the time from the host and changes the controller

time.
. FB/F . . :
Instruction Name UN Graphic expression ST expression
GEM_Reques- | Request Time FB GEM_RequestChangeTime_instance GEM_RequestChangeTime_ in-
tChangeTime Change GEM_RequestChangeTime stance( Execute, Done, Busy, Er-
— Execute Done — ror, ErrorID);
Busy —
Error [—
ErrorlD [—
Variables

Only common variables are used.

Function

The GEM_RequestChangeTime instruction gets the time from the host and changes the controller

time.
The result of the time change is stored in the _GEM_EquipChange TimeRslt system-defined variable.

Additional Information

 This instruction uses the Equipment Requests Time scenario for the GEM Clock capability.
» A SECS message is sent if this instruction is executed and execution ends normally. The SECS
message exchange between the equipment and host is given below.

Equipment Host
S2,F17: Date and Time Request
A q
vie S2,F18: Date and Time Data
Transaction processing range
Related System-defined Variables
Name Meaning Data type Description
_GEM_BusyEquip- Equipment-initiated | BOOL Gives the processing status of an equipment-initiated time
ChangeTime Time Change Re- change request transaction.”’
quest Transaction TRUE: Processing
Processing Flag FALSE: Not processing
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Name Meaning Data type Description
_GEM_EquipChan- | Equipment-initiated | _sGEM_RSLT | Gives the results of an equipment-initiated time change.
geTimeRslt Time Change Result Refer to page A-20 for details.

_GEM_ServiceSta- | GEM Service Status | _sGEM_SERV | Gives the GEM Service status.
tus ICE_STATUS | Refer to page A-4 for details.

*1. This variable changes to TRUE if the instruction ends normally. This variable changes to FALSE when the equipment-
initiated time change transaction is completed.

Related Error Codes

Error code Name Description
16#041D Exceeded Simultaneous Instruction The number of simultaneously executed GEM instructions
Executed Resources exceeded the limit.

16#3810 GEM Service Status in Initializing The instruction was executed when the GEM Service status
was Initializing.

16#3811 GEM Service Status in EQStarting The instruction was executed when the GEM Service status
was EQStarting.

16#3812 GEM Service Status in EQInitializing The instruction was executed when the GEM Service status
was EQInitializing.

16#3814 GEM Service Status in Stop The instruction was executed when the GEM Service status
was Stop.

16#3815 GEM Service Status in Error The instruction was executed when the GEM Service status
was Error.

16#3816 GEM Service Status in ShuttingDown The instruction was executed when the GEM Service status

was ShuttingDown.

16#3817 GEM Service Status in Shutdown The instruction was executed when the GEM Service status
was Shutdown.

16#3819 Multi-execution of Instructions Transaction processing is not completed for a previous exe-
cution of the same instruction.

16#381B Insufficient Transaction Resource When the instruction was executed, the limit to the number
of transactions that can be buffered had been reached.

Precautions for Correct Use

» Before executing the instruction, confirm that all of the following conditions are met. If the instruction
is executed when any of these conditions is not met, an error will occur and Error will change to
TRUE.

a) _GEM_ServiceStatus must be EQRun.
b) _ GEM_BusyEquipChangeTime must be FALSE.

* Access GEM_EquipChangeTimeRslit after  GEM_BusyEquipChangeTime changes from TRUE to
FALSE.

Sample Programming

This sample gets the time from the host and changes the controller time.
If the GEM Service status is EQRun and the RequestChangeTime_Start internal variable changes
from FALSE to TRUE, the controller time is changed.
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| Lo
Internal Initial
Variable Data type Comment
Variables : typ value
RequestChange- BOOL FALSE | Flag to start time change
Time_Start
RequestChangeTime_in- | GEM_Reques- Instance of GEM_RequestChange-
stance tChangeTime Time instruction
RequestChange- BOOL FALSE | Flag that indicates waiting for com-
Time_WaitResp pletion of time change
RequestChange- BOOL FALSE | Flag that indicates completion of
Time_Complete time change
E |
xt.erna Variable Comment
Variables
_ GEM_ServiceStatus GEM Service status
_GEM_BusyEquipChangeTime Equipment-initiated Time Change Request Transaction Proc-
essing Flag
RequestChangeTime_instance
RequestChange _GEM_BusyEquip _GEM_ServiceStatus -
Time_Start ChangeTime EQRun GEM_RequestChangeTime
|4] | | | Done —
M I | | Execute By |-
Error |~
ErrorID |—
RequestChangeTime RequestChangeTime RequestChangeTime
_instance.Done _Complete _WaitResp
4] V (M)
Il [ N
RequestChangeTime
_WaitResp
|
|
RequestChangeTime _GEM_BusyEquip RequestChangeTime
_WaitResp ChangeTime _Complete
| | WI ()
I A N
| st
Internal Initial
Variabl D
Variables ariable ata type value Comment
RequestChangeTime_Start BOOL FALSE | Flag to start time change
RequestChangeTime_in- GEM_Reques- Instance of GEM_RequestChange-
stance tChangeTime Time instruction
R_TRIG_instance R_TRIG Instance of R_TRIG instruction
F_TRIG_instance F_TRIG Instance of F_TRIG instruction
Trigger BOOL FALSE | Flag for FALSE to TRUE change in
RequestChangeTime_Start
Flag for TRUE to FALSE change in
_GEM_BusyEquipChangeTime
Stage INT 0 Program execution status
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9 GEM Instructions

\IlEaxrti::::Is Variable Comment
_GEM_ServiceStatus GEM Service status
_GEM_BusyEquipChangeTime Equipment-initiated Time Change Request Transaction Proc-
essing Flag

CASE Stage Of
0: // Start
R TRIG instance( RequestChangeTime Start, Trigger );
IF( (Trigger = TRUE) AND ( _GEM_ServiceStatus.EQRun = TRUE ) ) THEN
// Initialization
RequestChangeTime instance( Execute:=FALSE );
Stage := 1;
END IF;
1: // Request time change.
RequestChangeTime instance( Execute:=TRUE );
IF( RequestChangeTime instance.Done = TRUE ) THEN
Stage := 2;
ELSIF( RequestChangeTime instance.Error = TRUE ) THEN
// Add error processing as required.
Stage := 10;
END IF;
2: // Wait for completion of change.
F TRIG instance( GEM BusyEquipChangeTime, Trigger );
IF( Trigger = TRUE) THEN

Stage := 10;
END_IF;
10: // End
Stage := 0;
END CASE;
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GEM_SendEquipUserMsg

The GEM_SendEquipUserMsg sends a user-defined message to the host.

FB/F
Instruction Name UN Graphic expression ST expression
GEM_SendE- Send Equip- FB GEM_SendEquipUserMsg_instance GEM_SendEquipUserMsg_in-
quipUserMsg ment-initiated GEM_SendEquipUserMsg stance(Execute, MsgNo, Done,
User-defined —{Execute Done — Busy, Error, ErroriD);
Message —MsgNo Busy —
9 Error [—
ErrorID —
Variables
Name Meaning 110 Description Valid range Unit | Default
MsgNo Message number | Input User-defined message number Depends on - *1
data type.

*1.  If you omit an input parameter, the default value is not applied. A building error will occur.

Times, durations,
Boo- . X Real num-
Bit strings Integers dates, and text
lean bers ) 2]
strings =
w W ovleleclelelelo|[z]o] X [ d(o[d]o] w !
& |[2/5/2/5|&|S|E§|E|2|3|2|5| & | = |2|8|2|3|3 g
© |Al=m|o|l9|z|5|z2|2|H S|4 2 O m|ml© 2 2
- o|lxn| A4 - | r = 4 m
ol O @ 2
MsgNo O |0 O |O %
K | K K | K o]
=
]
«Q
Function

The GEM_SendEquipUserMsg instruction sends the user-defined message specified with message

number MsgNo to the host.
The result of sending the user-defined message is stored in _ GEM_EquipUserMsgRsit.

sa|qeuep

Additional Information

* A SECS message is sent if this instruction is executed and execution ends normally. The SECS
message exchange between the equipment and host is given below.
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Equipment

Primary message
SxFy:

Host

Secondary message
SxFy+1:

< \
ransaction processing range

Related System-defined Variables

Name Meaning Data type Description
_GEM_BusyEquipU- | Equipment-initiated | BOOL Gives the processing status of an equipment-initiated
serMsg User-defined Mes- user-defined message transaction.” "2

sage Transaction TRUE: Processing

Processing Flag FALSE: Not processing
_GEM_EquipU- Equipment-initiated | UINT Gives the number of a received equipment-initiated user-
serMsgNo User-defined Mes- defined message.

sage Number
_GEM_EquipU- Equipment-initiated | _sGEM_RSLT | Gives the results of an equipment-initiated user-defined
serMsgRslt User-defined Mes- message.

sage Results Refer to page A-22 for details.
_GEM_ServiceSta- | GEM Service Status | _sGEM_SERV | Gives the GEM Service status.
tus ICE_STATUS | Refer to page A-4 for details.

*1.  This variable changes to TRUE when the instruction ends normally. It changes to FALSE when transaction processing

is completed.

*2.  If you specify on the SECS/GEM Configurator that a reply for the primary message is not necessary and then execute
the instruction with the MsgNo input variable set to 0, this variable changes to FALSE.

Related Error Codes

Error code Name Description
16#041D Exceeded Simultaneous Instruction The number of simultaneously executed GEM instructions
Executed Resources exceeded the limit.

16#3822 Set to Disable A message number that was disabled on the SECS/GEM
Configurator was specified in MsgNo.

16#3827 Undefined Message Number A message number that was not defined in user-defined
messages on the SECS/GEM Configurator was specified in
MsgNo.

16#3838 lllegal SECS Message A message number for which an even function number is
registered was specified in MsgNo.

16#3810 GEM Service Status in Initializing The instruction was executed when the GEM Service status
was Initializing.

16#3811 GEM Service Status in EQStarting The instruction was executed when the GEM Service status
was EQStarting.

16#3812 GEM Service Status in EQInitializing The instruction was executed when the GEM Service status
was EQInitializing.

16#3814 GEM Service Status in Stop The instruction was executed when the GEM Service status
was Stop.
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Error code Name Description
16#3815 GEM Service Status in Error The instruction was executed when the GEM Service status
was Error.
16#3816 GEM Service Status in ShuttingDown The instruction was executed when the GEM Service status
was ShuttingDown.
16#3817 GEM Service Status in Shutdown The instruction was executed when the GEM Service status

was Shutdown.

16#3819 Multi-execution of Instructions Transaction processing is not completed for a previous exe-
cution of the same instruction.

16#381B Insufficient Transaction Resource When the instruction was executed, the limit to the number
of transactions that can be buffered had been reached.

Precautions for Correct Use

» Before executing the instruction, confirm that all of the following conditions are met. If the instruction
is executed when any of these conditions is not met, an error will occur and Error will change to
TRUE.

a) _GEM_ServiceStatus must be EQRun.
b) _ GEM_BusyEquipUserMsg must be FALSE.
* Access GEM_ EquipUserMsgRsit after  GEM_BusyEquipUserMsg changes from TRUE to FALSE.

Application Procedure

Use the following procedure for this instruction.

1 Storing the Data to Send
Store the required information in user-defined variables for the message number to send.

2 Sending the User-defined Message
Specify the message number to send in the MsgNo input variable and execute the instruction.

Bsptesndinbgpuag NI

The user-defined message is sent to the host.

3 Confirming the Result of Sending the User-defined Message
Check the result of sending the user-defined message in _ GEM_EquipUserMsgRsilt after
_GEM_BusyEquipUserMsg changes to FALSE.

Sample Programming

This sample sends a user-defined message.
Loopback Diagnostic Request (S2,F25) is used in this example.
A loopback message is sent and the reply data is checked.

3s() 1084107 0} suonnesald

If the GEM Service status is EQRun and the SendEquipUserMsg_Start internal variable changes from
FALSE to TRUE, a user-defined message is sent.

| secs/GEM configurator

First, the following user-defined messages are created on the SECS/GEM Configurator.
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Branc | Ena- Ab-
Message h bled/ | Direc- . Message Message Link varia-
number SIF num- | disa- tion Reply br(_ew- name structure ble
ation
ber bled
1 S2F25 |1 Ena- H<—E |Yes LDR Loopback <B> S2F25 0000
bled Diagnostic 1_Var
Request
2 S2F26 |1 Ena- H-E |- LDD Loopback <B> S2F26_0000
bled Diagnostic 2 Var
Data
Next, enter the programming on the Sysmac Studio.
| o
\II::;TIZIS Variable Data type :’nallt:jael Comment
SendEquipUserMsg_Start BOOL FALSE | Flag to start sending the
equipment-initiated user-de-
fined message
SendEquipUserMsg_instance GEM_Send Equi- Instance of GEM_SendEqui-
pUserMsg pUserMsg instruction
SendEquipUserMsg_WaitResp BOOL FALSE | Flag that indicates waiting for
completion of sending equip-
ment-initiated user-defined
message
SendEquipUserMsg_Complete BOOL FALSE | Flag that indicates completion
of sending equipment-initiat-
ed user-defined message
varMsgNo UINT 0 Message number
LoopbackRsit BOOL FALSE | Loopback check result
LoopbackSendData ARRAY[0..9] OF [16#01, | Loopback send data
BYTE 16#23,
16#45,
16#67,
16#89,
16#01,
16#23,
16#45,
16#67,
16#89]
Ext.ernal Variable Comment
Variables
_GEM_ServiceStatus GEM Service status
_GEM_BusyEquipUserMsg Equipment-initiated User-defined Message Transaction Proc-
essing Flag
_GEM_EquipUserMsgRsilt Send Equipment-initiated User-defined Message Result
_GEM_EquipUserMsgNo Equipment-initiated User-defined Message Number
S2F25_00001_Var Link variable for message to send for loopback diagnosis
S2F26_00002_Var Link variable for message to receive for loopback diagnosis
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SendEquip .
UserMsg _Start UserMsg .EQRun Inline ST
1Al Il/ | | VarMsgNo:=1;
m ! H /I Set send data.
S2F25_00001_Var :=LoopbackSendData;
/I Clear receive data.
Clear( S2F26_00002_Var );
/I Initialization
LoopbackRslt:=FALSE;
SendEquipUserMsg_instance
GEM_SendEquipUserMsg
Execute Done
varMsgNo — MsgNo Busy —
Error f—
ErrorlD |—
SendEquipUserMsg  SendEquipUserMsg SendEquipUserMsg
_instance.Done _Complete _WaitResp
Al V M)
I [ U/
SendEquipUserMsg

_WaitResp
| |

11
SendEquipUserMsg

_GEM_BusyEquip

SendEquipUserMsg

_WaitResp UserMsg _Complete
| | 4l M)
vl U
SendEquipUserMsg _GEM_EquipUser :
_Complete = MsgRsilt.Rslt Intine ST - -
HI EN I I /I Check if send data and receive data match.
_GEM_EquipUserMsgNo — In1 IT'If they match_, _
UINT#2 —] In2 LoopbackRslt:=TRUE;
SendEquipUserMsg . o
_Complete LoopbackRslt Inline ST m
HI } } I// Perform processing for successful reception. | i
SendEquipUserMsg . 2
_Complete LoopbackRslt Inline ST &
n M I// Perform processing for reception error. | <
k=
[7]
o
=
4
| st
Internal Variable Data type Initial value Comment
Variables A
»
SendEquipUserMsg_Start BOOL FALSE Flag to start sending the g
equipment-initiated user- B
defined message 3
«Q
SendEquipUserMsg_instance GEM_SendE- Instance of GEM_SendE- g
quipUserMsg quipUserMsg instruction 3
)
R_TRIG_instance R_TRIG Instance of R_TRIG in- «@
struction
F_TRIG instance F_TRIG Instance of F_TRIG in-
struction
Trigger BOOL FALSE Flag for FALSE to TRUE
change in SendEquipU-
serMsg_Start
Flag for TRUE to FALSE
change in _GEM_BusyE-
quipUserMsg
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9-182

\;:rti:rglaels Variable Data type Initial value Comment
Stage INT 0 Program execution status
varMsgNo UINT 0 Message number
LoopbackRsit BOOL FALSE Loopback check result
LoopbackSendData ARRAY[0..9] [16#01, 16#23, | Loopback send data
OF BYTE 16#45, 16#67,
16#89, 16#01,
16#23, 16#45
16#67, 16#89]
\Z:’::;:L Variable Comment
_GEM_ServiceStatus GEM Service status
_GEM_BusyEquipUserMsg Equipment-initiated User-defined Message Transaction Proc-
essing Flag
_GEM_EquipUserMsgRsilt Send Equipment-initiated User-defined Message Result
_GEM_EquipUserMsgNo Equipment-initiated User-defined Message Number
S2F25_00001_Var Link variable for message to send for loopback diagnosis
S2F26_00002_Var Link variable for message to receive for loopback diagnosis

CASE Stage Of

R TRIG instance( SendEquipUserMsg Start, Trigger );
IF( (Trigger = TRUE)
AND ( GEM ServiceStatus.EQRun = TRUE ) ) THEN
VarMsgNo:=1;
// Set send data.
S2F25 00001 Var :=LoopbackSendData;
// Clear receive data.
Clear( S2F26_ 00002 Var );
// Initialization
LoopbackRslt:=FALSE;
SendEquipUserMsg instance ( Execute:=FALSE, MsgNo:=VarMsgNo );
Stage := 1;
END IF;
// Start send.
SendEquipUserMsg instance ( Execute:=TRUE, MsgNo:=VarMsgNo );
IF( SendEquipUserMsg instance.Done = TRUE ) THEN
Stage := 2;
ELSIF( SendEquipUserMsg instance.Error = TRUE ) THEN
// Add error processing as required.
Stage := 10;
END IF;
// Wait for completion of send.
F TRIG instance( GEM BusyEquipUserMsg, Trigger );
IF( Trigger = TRUE) THEN
IF( GEM EquipUserMsgRslt.Rslt = TRUE AND GEM EquipUserMsgNo = 2 )THEN

// Check if send data and receive data match.
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9 GEM Instructions

// If they match,
Stage := 3;
// If they do not match,

Stage := 4;
ELSE
Stage := 4;
END IF;
END IF;

3: // Perform processing for successful loopback process.

Stage := 10;

4: // Perform processing for failed loopback process.
Stage := 10;

10: // End
Stage := 0;

END CASE;

Bsptesndinbgpuag  NTO
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9 GEM Instructions

GEM_RespHostUserMsg

The GEM_RespHostUserMsg instruction returns the user-defined message with the specified mes-
sage number as the reply for a user-defined message received from the host.

FB/F
Instruction Name UN Graphic expression ST expression
GEM_Re- Respond to FB GEM_RespHostUserMsg_instance GEM_RespHostUserMsg_in-
spHostUserMsg | Host-initiated GEM_RespHostUserMsg stance(Execute, MsgNo, Done,
User-defined —Execute Done — Busy, Error, ErrorID);
— MsgNo Busy —
Message Error —
ErrorlD [—
Variables
Name Meaning /10 Description Valid range Unit | Default
MsgNo Message number | Input User-defined message number Depends on - *1
data type.

*1. If you omit an input parameter, the default value is not applied. A building error will occur.

Times, durations,
Boo- . . Real num-
Bit strings Integers dates, and text
lean bers .
strings
w w ogjlc|jc|le|lc|lc|low|z|o|C X [ J4|lo(d|o| wn
& |2/ 5|2|5|G|S|E|E|2|3|2|/2| B | = |2|8|le|33
© m|3(S(Q|3|7F|2|2 " S5 2 m |5 3|0 2
o g 8 r @
MsgNo O |O O |O
K |K K | K
Function

The GEM_RespHostUserMsg instruction sends the user-defined secondary message with the mes-
sage number specified in MsgNo as the reply for a user-defined primary message received from the
host.

Additional Information

« A SECS message is sent if this instruction is executed and execution ends normally. The SECS
message exchange between the equipment and host is given below.
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9 GEM Instructions

Host

Equipment Primary message
SxFy:
A[—
Secondary message
v SxFy+1: >
Transaction processing range

Related System-defined Variables

Name Meaning Data type Description
_GEM_BusyHostU- | Host-initiated User- | BOOL Gives the processing status of a host-initiated user-de-
serMsg defined Message fined message transaction.” "2

Transaction Proc- TRUE: Processing
essing Flag FALSE: Not processing
~ GEM_HostU- Host-initiated User- | UINT Gives the number of the received host-initiated user-de-
serMsgNo defined Message fined message.
Number
_GEM_ServiceSta- | GEM Service Status | _sGEM_SERV | Gives the GEM Service status.
tus ICE_STATUS | Refer to page A-4 for details.

*1. This variable changes to TRUE when a user-defined primary message (Sx,Fy) is received from the host. It will change
to FALSE when execution of the instruction is completed normally.
*2.  If the W bit of the primary message is set to OFF on the SECS/GEM Configurator, this variable changes to FALSE after

sending the primary message is completed.

Related Error Codes

Error code Name Description
16#041D Exceeded Simultaneous Instruction The number of simultaneously executed GEM instructions
Executed Resources exceeded the limit.

16#3822 Set to Disable A message number that was disabled on the SECS/GEM
Configurator was specified in MsgNo.

16#3827 Undefined Message Number A value that was not defined in user-defined messages on
the SECS/GEM Configurator was specified in MsgNo.

16#3838 lllegal SECS Message The received SECS message (Sx,Fy) was set to a message
that was not (Sx,Fy+1).

16#3810 GEM Service Status in Initializing The instruction was executed when the GEM Service status
was Initializing.

16#3811 GEM Service Status in EQStarting The instruction was executed when the GEM Service status
was EQStarting.

16#3812 GEM Service Status in EQInitializing The instruction was executed when the GEM Service status
was EQInitializing.

16#3814 GEM Service Status in Stop The instruction was executed when the GEM Service status
was Stop.

16#3815 GEM Service Status in Error The instruction was executed when the GEM Service status
was Error.

16#3816 GEM Service Status in ShuttingDown The instruction was executed when the GEM Service status
was ShuttingDown.
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9 GEM Instructions

Error code Name Description

16#3817 GEM Service Status in Shutdown The instruction was executed when the GEM Service status
was Shutdown.

16#3818 No Message Received The instruction was executed without receiving a user-de-
fined message from the host.

Precautions for Correct Use

» Before executing the instruction, confirm that all of the following conditions are met. If the instruction
is executed when any of these conditions is not met, an error will occur and Error will change to
TRUE.

a) _GEM_ServiceStatus must be EQRun.
b) GEM_BusyHostUserMsg must be FALSE.

* In the following cases, the _ GEM_BusyHostUserMsg does not change to TRUE even if a user-de-
fined primary message (Sx,Fy) is received.

a) The SECS message (S,F) registered on the SECS/GEM Configurator does not match its items.

Application Procedure
Use the following procedure for this instruction.

1 Detecting the User-defined Message from Host
Confirm that _ GEM_BusyHostUserMsg changes from FALSE to TRUE.

2 Confirming the Received Data for the User-defined Message
Check the received message number that was stored in _ GEM_HostUserMsgNo. Check the
user-defined variables for the message number and perform required processing.

3 Returning the User-defined Message
Specify the message number for which to send a reply in the MsgNo input variable and exe-
cute the instruction. The user-defined message is sent to the host as the reply.

Sample Programming

This sample sends the user-defined message with message number 4 as the reply for the user-de-
fined message with message number 3 from the host.

| sEcs/GEM configurator

First, the following user-defined messages are created on the SECS/GEM Configurator.

Branc | Ena- Ab
Message h bled/ | Direc- . Message Message Link varia-
S/F . \ Reply | brevi-
number num- | disa- tion . name structure ble
ation
ber bled
3 1 Ena- H—E | Yes TEST1 | Sample Re- | <B>
bled quest
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Branc | Ena- Ab
Message h bled/ | Direc- . Message Message Link varia-
SIF . . Reply | brevi-
number num- | disa- tion . name structure ble
ation
ber bled
4 1 Ena- H—E |- TEST2 | Sample Da- | <B>
bled ta
Next, enter the programming on the Sysmac Studio.
| Lo
Internal . Initial
Variables Variable Data type value Comment
varMsgNo UINT 0 Message number
RespHostUserMsg_instance GEM_RespHostU- Instance of GEM_RespHos-
serMsg tUserMsg instruction
E |
xiferna Variable Comment
Variables

_GEM_ServiceStatus

GEM Service status

_GEM_BusyHostUserMsg

Host-initiated User-defined Message Transaction Processing

Flag

_GEM_HostUserMsgNo

Host-initiated User-defined Message Number

_GEM_BusyHost

_GEM_ServiceStatus

UserMsg = .EQRun Inline ST
i EN | | IvarMsgNo =4
_GEM_HostUserMsgNo —{ In1
UINT#3 —] In2 RespHostUserMsg_instance
GEM_RespHostUserMsg
Execute Done
varMsgNo — MsgNo Busy —
Error (—
ErrorID (—
| st
Internal Initial
Variable Data type Comment
Variables b value
RespHostUserMsg_instance GEM_Re- Instance of GEM_RespHostU-
spHostU- serMsg instruction
serMsg
R_TRIG_instance R_TRIG Instance of R_TRIG instruction
Trigger BOOL FALSE | Flag for TRUE to FALSE change
in _GEM_BusyHostUserMsg
Stage INT Program execution status
varMsgNo UINT Message number
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9 GEM Instructions

\IlEaxrti::::Is Variable Comment
_GEM_ServiceStatus GEM Service status
_GEM_BusyHostUserMsg Host-initiated User-defined Message Transaction Processing
Flag
_GEM_HostUserMsgNo Host-initiated User-defined Message Number

CASE Stage Of
0:// Notification of reception from host
R TRIG instance( GEM BusyHostUserMsg, Trigger );
IF( Trigger = TRUE ) THEN
// Judgement
IF( GEM HostUserMsgNo = 3 ) THEN
VarMsgNo:= UINT#4;
END_IF;

// Initialization

RespHostUserMsg instance ( Execute:=FALSE, MsgNo := VarMsgNo );
Stage:=1;
END IF;

1:// Reply to host.
RespHostUserMsg instance( Execute:=TRUE, MsgNo := VarMsgNo );
IF(RespHostUserMsg_instance.Done = TRUE ) THEN
Stage := 10;
ELSIF(RespHostUserMsg_instance.Error = TRUE ) THEN
// Add error processing as required.
Stage := 10;
END_IF;
10:// End
Stage := 0;
END CASE;
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9 GEM Instructions

Events That Occur for GEM In-
struction Execution

This section provides a table of errors (events) that occur for GEM instructions and detailed informa-
tion on those errors (events).

Event Code List

This section provides a table of errors (events) that occur for GEM instructions.

Errors are given as event codes that use the error code as the lower four digits. For descriptions of the
error codes, refer to the descriptions of the corresponding event codes. For example, if the error code
of the instruction is 16#0400, refer to the description of the event with event code 54010400 hex. The
number 16#5401 in the upper four digits is the error that occurs for instruction execution.

Event levels are given in the table as follows:
Maj: Major fault level

Prt: Partial fault level

Min: Minor fault level

Obs: Observation

Info: Information

Refer to the NJ/NX-series Troubleshooting Manual (Cat. No. W503) for error (event) concepts and for
all of the event codes that may occur for an NJ-series Controller.

uoiN29X3 uonoNISuU| INIO 404 AN JeYL SIUSAT

Level
Event code Event name Meaning Assumed cause M| P|M e In Reference
aj|rt|in b fo
s
54010400 hex Input Value Out | An input parame- | * An input parameter 1
of Range ter for an instruc- for an instruction ex-
tion exceeded ceeded the valid
the valid range range for an input
for an input varia- variable. Or, division g
ble. by an integer of 0 oc- O %
Or, division by an curred in division or 8
integer of 0 oc- remainder calcula- E
curred in division tions. =
or remainder cal-
culations.
54010419 hex Incorrect Data | A data type that * A data type that can- 1
Type cannot be used not be used for an in-
for an instruction struction is specified o
is specified for an for an input or in-out
input or in-out variable.
variable.
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Level
Event code Event name Meaning Assumed cause M M o In Reference
aj in b fo
s
5401041D hex Exceeded Si- The maximum re- More than the maxi- *1
multaneous In- | sources that you mum number of rele-
struction Exe- can use for the vant instructions
cuted Resour- | relevant instruc- were executed at the O
ces tion group at the same time.
same time was
exceeded.
54013810 hex GEM Service An instruction The relevant instruc- page 9-196
Status in Initial- | was executed tion was executed
izing when the GEM when the GEM Serv- @)
Service status ice status was
was Initializing. Initializing.
54013811 hex GEM Service An instruction The relevant instruc- page 9-196
Status in EQ- was executed tion was executed
Starting when the GEM when the GEM Serv- @)
Service status ice status was
was EQStarting. EQStarting.
54013812 hex GEM Service An instruction The relevant instruc- page 9-197
Status in EQI- | was executed tion was executed
nitializing when the GEM when the GEM Serv- o
Service status ice status was
was EQInitializing.
EQInitializing.
54013813 hex GEM Service An instruction The relevant instruc- page 9-197
Status in EQ- was executed tion was executed
Run when the GEM when the GEM Serv- O
Service status ice status was
was EQRun. EQRun.
54013814 hex GEM Service An instruction The relevant instruc- page 9-198
Status in Stop | was executed tion was executed
when the GEM when the GEM Serv- O
Service status ice status was Stop.
was Stop.
54013815 hex GEM Service An instruction The relevant instruc- page 9-198
Status in Error | was executed tion was executed
when the GEM when the GEM Serv- O
Service status ice status was Error.
was Error.
54013816 hex GEM Service An instruction The relevant instruc- page 9-199
Status in Shut- | was executed tion was executed
tingDown when the GEM when the GEM Serv- o
Service status ice status was
was ShuttingDown.
ShuttingDown.
54013817 hex GEM Service An instruction The relevant instruc- page 9-199
Status in Shut- | was executed tion was executed
down when the GEM when the GEM Serv- O
Service status ice status was
was Shutdown. Shutdown.

9-190
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Level
Event code Event name Meaning Assumed cause M M o In Reference
aj in b fo
s
54013818 hex No Message An instruction * The relevant instruc- page 9-200
Received was executed tion was executed
without receiving without receiving the o
a SECS mes- relevant SECS mes-
sage from the sage from the host.
host.
54013819 hex Multi-execution | Processing of a This instruction was page 9-201
of Instructions | transaction for a executed before
different instance completing process-
of the same in- ing for a transaction o
struction that was for a different in-
executed before stance of the same
this instruction is instruction.
not completed.
5401381A hex State Transi- A state transition This instruction was page 9-202
tion in Prog- for a different in- executed for a differ-
ress stance of the ent instance of the
same instruction GEM_Change-
that was execut- CommState instruc-
ed before this in- tionin
struction is not EnabledNotComm
completed. state. O
This instruction was
executed for a differ-
ent instance of the
GEM_ChangeCon-
trolState instruction
in AttemptOnline
state.
5401381B hex Insufficient The instruction The instruction was page 9-203
Transaction was executed executed while the
Resource while the number number of transac-
of transactions tions that can be buf- O
that can be buf- fered exceeds the
fered exceeds upper limit.
the upper limit.
54013820 hex Too Many More characters More characters page 9-203
Characters were specified were specified than
than the number the number of char- o
that was set and acters set with the
the instruction SECS/GEM Configu-
was executed. rator.
54013821 hex Invalid Size An incorrect ar- A value was speci- page 9-204
ray or an array fied that is larger
with an incorrect than the maximum
number of ele- table size set with the o
ments was speci- SECS/GEM Configu-
fied and the in- rator.
struction was
executed.
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Level
Event code Event name Meaning Assumed cause M M o In Reference
aj in b fo
s
54013822 hex Set to Disable | The instruction The instruction exe- page 9-204
that was set to cuted for a GEM ca-
disable was exe- pability was disabled @)
cuted. on the SECS/GEM
Configurator.
54013824 hex Undefined An undefined A CEID that was not page 9-205
CEID CEID was speci- defined in the
fied and the in- SECS/GEM Configu- O
struction was rator was specified.
executed.
54013825 hex Undefined An undefined An ALID that was not page 9-205
ALID ALID was speci- defined in the
fied and the in- SECS/GEM Configu- O
struction was rator was specified.
executed.
54013826 hex Undefined An undefined A CCODE that was page 9-206
CCODE CCODE was not defined in the
specified and the SECS/GEM Configu- ©)
instruction was rator was specified.
executed.
54013827 hex Undefined An undefined A message number page 9-206
Message Num- | message number that was not defined
ber was specified in the SECS/GEM o
and the instruc- Configurator was
tion was execut- specified.
ed.
54013828 hex HSMS Com- An HSMS com- An HSMS communi- page 9-207
munications munications set- cations setting that is
Setting Out of | ting that is out of out of range was
Range range was speci- specified. O
fied and the in-
struction was
executed.
54013829 hex TID Out of A TID that is out A TID that is out of page 9-207
Range of range was range was specified.
specified and the @)
instruction was
executed.
5401382C hex Undefined An undefined An ECID that was not page 9-208
ECID ECID was speci- defined in the
fied and the in- SECS/GEM Configu- O
struction was rator was specified.
executed.
5401382D hex Type Mismatch | A value with an A different equipment page 9-208
incorrect data constant data type
type was speci- than the one regis- o
fied and the in- tered with the
struction was SECS/GEM Configu-
executed. rator was specified.

9-192
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Level
Event code Event name Meaning Assumed cause M M o In Reference
aj in b fo
s
5401382E hex ECV Out of An out-of-range * A value was speci- page 9-209
Range value was speci- fied that is outside
fied for an equip- the upper and lower
ment constant limits of the value of o
and the instruc- the equipment con-
tion was execut- stant that was set on
ed. the SECS/GEM Con-
figurator.
5401382F hex lllegal A CPNAME that |+ A CPNAME was page 9-209
CPNAME is different form specified that is dif-
the received ferent from the re-
CPNAME was ceived CPNAME. (@)
specified and the
instruction was
executed.
54013830 hex HCACK Out of | An HCACK that * An HCACK that is page 9-210
Range is out of range out of range was
was specified specified. o
and the instruc-
tion was execut-
ed.
54013831 hex CPACK Out of | A CPACK thatis |°* A CPACK thatis out page 9-210
Range out of range was of range was speci-
specified and the fied. O
instruction was
executed.
54013832 hex CEPACK Out A CEPACK that * A CEPACK that is out page 9-211
of Range is out of range of range was speci-
was specified fied. o
and the instruc-
tion was execut-
ed.
54013833 hex ACKC7 Out of | An ACKC7 thatis | * An ACKC?7 that is out page 9-211
Range out of range was of range was speci-
specified and the fied. O
instruction was
executed.
54013834 hex ACKCT7A Out An ACKC7A that |+ An ACKCT7A that is page 9-212
of Range is out of range out of range was
was specified specified. o
and the instruc-
tion was execut-
ed.
54013835 hex ACKC10 Out of | An ACKC10 that | = An ACKC10 that is page 9-212
Range is out of range out of range was
was specified specified. o
and the instruc-
tion was execut-
ed.
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Level
Event code Event name Meaning Assumed cause M M o In Reference
aj in b fo
s
54013836 hex EAC Out of An EAC that is * An EAC that is out of page 9-213
Range out of range was range was specified.
specified and the @)
instruction was
executed.
54013838 hex lllegal SECS A message num- A message number page 9-213
Message ber for which an for which a SECS
illegal SECS message that does
message is set not agree with the in- o
was specified struction specifica-
and the instruc- tions was specified.
tion was execut-
ed.

*1. Refer to the NJ/NX-series Instructions Reference Manual (Cat. No. W502).
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This section provides detailed information on errors (events) that occur for GEM instructions. The low-
er four digits of the event code give the error code for the instruction. For descriptions of the error co-
des, refer to the descriptions of the corresponding event codes. For example, if the error code of the
instruction is 16#0400, refer to the description of the event with event code 54010400 hex.

The items that are used to describe individual errors (events) are described in the following copy of an

error table.
Event name | Gives the name of the error. | Event code | Gives the code of the error.
Meaning Gives a short description of the error.
Source Gives the source of the error. Source details | Gives details Detection tim- | Tells when the
on the source ing error is detect-
of the error. ed.
Error attrib- | Level Tells the level Recovery Gives the re- Log category | Tells which log
utes of influence on covery meth- the error is
control.” od.” saved in."
Effects User program | Tells what will Operation Provides special information on the operation that m
happen to exe- results from the error. %
cution of the 2
user program.™ 5
System-de- | Variable Data type | Name g?
fined varia- | Lists the variable names, data types, and meanings for system-defined variables that provide direct error >
bles notification, that are directly affected by the error, or that contain settings that cause the error. a
Cause and Assumed cause Correction | Prevention E
correction Lists the possible causes, corrections, and preventive measures for the error. g
Attached in- | Thjs js the attached information that is displayed by the Sysmac Studio or an HMI.™S §.
formation S
Precautions/ | Provides precautions, restrictions, and supplemental information. g
Remarks 2
*1.  One of the following: S

Maijor fault: Major fault level
Partial fault: Partial fault level
Minor fault: Minor fault level
Observation
Information
*2. One of the following:
Automatic recovery: Normal status is restored automatically when the cause of the error is removed.
Error reset: Normal status is restored when the error is reset after the cause of the error is removed.
Cycle the power supply: Normal status is restored when the power supply to the Controller is turned OFF and then
back ON after the cause of the error is removed.
Controller reset: Normal status is restored when the Controller is reset after the cause of the error is removed.
Depends on cause: The recovery method depends on the cause of the error.
*3.  One of the following:
System: System event log
Access: Access event log
*4.  One of the following:
Continues: Execution of the user program will continue.
Stops: Execution of the user program stops.
Starts: Execution of the user program starts.
*5.  Refer to the appendices of the NJ/NX-series Troubleshooting Manual (Cat. No. W503) for the applicable range of the
HMI Troubleshooter.
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Event name | GEM Service Status in Initializing Event code 54013810 hex
Meaning An instruction was executed when the GEM Service status was /Initializing.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- | Level Observation Recovery - Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- | Variable Data type Name
fined varia- | GEM_ServiceStatus _sGEM_SERVICE_STATUS GEM Service Status
bles
Cause and Assumed cause Correction Prevention
correction The relevant instruction was exe- | Execute the relevant instruction in | Confirm the GEM Service status
cuted when the GEM Service sta- | a GEM Service status in which in the _GEM_ServiceStatus sys-
tus was Initializing. the instruction can operate. tem variable before you execute
the instruction.
Attached in- | Attached Information 1: Error Location
formation Attached Information 2: Error Location Details (Rung Number). For a program section, the rung number

from the start of the section is given. For ST, the line number is given.

Attached Information 3: Names of the Instruction and Instruction Instance Where the Error Occurred. If
there is more than one possible instruction, information is given on all of them. Nothing is given if the in-
struction cannot be identified.

Attached Information 4: Expansion Error Code (ErrorIDEX)

Precautions/ | None

Remarks

Event name | GEM Service Status in EQStarting Event code | 54013811 hex

Meaning An instruction was executed when the GEM Service status was EQStarting.

Source PLC Function Module Source details | Instruction Detection timing | At instruction

execution

Error attrib- | Level Observation Recovery --- Log category System

utes

Effects User program | Continues. Operation The relevant instruction will end according to speci-

fications.

System-de- | Variable Data type Name

fined varia- | GEM_ServiceStatus _SGEM_SERVICE_STATUS GEM Service Status

bles

Cause and Assumed cause Correction Prevention

correction The relevant instruction was exe- | Execute the relevant instruc- Confirm the GEM Service status in
cuted when the GEM Service sta- | tion in a GEM Service status in | the _GEM_ServiceStatus system
tus was EQStarting. which the instruction can oper- | variable before you execute the in-

ate. struction.
Attached in- | Attached Information 1: Error Location
formation Attached Information 2: Error Location Details (Rung Number). For a program section, the rung number

from the start of the section is given. For ST, the line number is given.

Attached Information 3: Names of the Instruction and Instruction Instance Where the Error Occurred. If
there is more than one possible instruction, information is given on all of them. Nothing is given if the in-
struction cannot be identified.

Attached Information 4: Expansion Error Code (ErrorIDEX)

Precautions/
Remarks

None

9-196

NJ-series SECS/GEM CPU Units User's Manual (W528)



9 GEM Instructions

Event name | GEM Service Status in EQInitializing Event code 54013812 hex
Meaning An instruction was executed when the GEM Service status was EQInitializing.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- | Level Observation Recovery --- Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- | Variable Data type Name
fined varia- | GEM_ServiceStatus _sGEM_SERVICE_STATUS GEM Service Status
bles
Cause and Assumed cause Correction Prevention
correction The relevant instruction was exe- | Execute the relevant instruction in | Confirm the GEM Service status
cuted when the GEM Service sta- | a GEM Service status in which in the _GEM_ServiceStatus sys-
tus was EQInitializing. the instruction can operate. tem variable before you execute
the instruction.
Attached in- | Attached Information 1: Error Location
formation Attached Information 2: Error Location Details (Rung Number). For a program section, the rung number

from the start of the section is given. For ST, the line number is given.

Attached Information 3: Names of the Instruction and Instruction Instance Where the Error Occurred. If
there is more than one possible instruction, information is given on all of them. Nothing is given if the in-
struction cannot be identified.

Attached Information 4: Expansion Error Code (ErrorIDEX)

Precautions/ | None
Remarks
Event name | GEM Service Status in EQRun Event code 54013813 hex
Meaning An instruction was executed when the GEM Service status was EQRun.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- | Level Observation Recovery --- Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- | Variable Data type Name
fined varia- | GEM_ServiceStatus _sGEM_SERVICE_STATUS GEM Service Status
bles
Cause and Assumed cause Correction Prevention
correction The relevant instruction was exe- | Execute the relevant instruction in | Confirm the GEM Service status
cuted when the GEM Service sta- | a GEM Service status in which in the _GEM_ServiceStatus sys-
tus was EQRun. the instruction can operate. tem variable before you execute
the instruction.
Attached in- | Attached Information 1: Error Location
formation Attached Information 2: Error Location Details (Rung Number). For a program section, the rung number

from the start of the section is given. For ST, the line number is given.

Attached Information 3: Names of the Instruction and Instruction Instance Where the Error Occurred. If
there is more than one possible instruction, information is given on all of them. Nothing is given if the in-
struction cannot be identified.

Attached Information 4: Expansion Error Code (ErrorIDEX)

Precautions/
Remarks

None
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9 GEM Instructions

Event name | GEM Service Status in Stop Event code 54013814 hex
Meaning An instruction was executed when the GEM Service status was Stop.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- | Level Observation Recovery - Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- | Variable Data type Name
fined varia- | GEM_ServiceStatus _sGEM_SERVICE_STATUS GEM Service Status
bles
Cause and Assumed cause Correction Prevention
correction The relevant instruction was exe- | Execute the relevant instruction in | Confirm the GEM Service status
cuted when the GEM Service sta- | a GEM Service status in which in the _GEM_ServiceStatus sys-
tus was Stop. the instruction can operate. tem variable before you execute
the instruction.
Attached in- | Attached Information 1: Error Location
formation Attached Information 2: Error Location Details (Rung Number). For a program section, the rung number

from the start of the section is given. For ST, the line number is given.
Attached Information 3: Names of the Instruction and Instruction Instance Where the Error Occurred. If
there is more than one possible instruction, information is given on all of them. Nothing is given if the in-

struction cannot be identified.

Attached Information 4: Expansion Error Code (ErrorIDEX)

Precautions/ | None

Remarks

Event name | GEM Service Status in Error Event code 54013815 hex

Meaning An instruction was executed when the GEM Service status was Error.

Source PLC Function Module Source details | Instruction Detection tim- | At instruction

ing execution

Error attrib- | Level Observation Recovery - Log category | System

utes

Effects User program | Continues. Operation The relevant instruction will end according to speci-

fications.

System-de- | Variable Data type Name

fined varia- | GEM_ServiceStatus _sGEM_SERVICE_STATUS GEM Service Status

bles

Cause and Assumed cause Correction Prevention

correction The relevant instruction was exe- | Execute the relevant instruction in | Confirm the GEM Service status
cuted when the GEM Service sta- | a GEM Service status in which in the _GEM_ServiceStatus sys-
tus was Error. the instruction can operate. tem variable before you execute

the instruction.
Attached in- | Attached Information 1: Error Location
formation Attached Information 2: Error Location Details (Rung Number). For a program section, the rung number

from the start of the section is given. For ST, the line number is given.
Attached Information 3: Names of the Instruction and Instruction Instance Where the Error Occurred. If
there is more than one possible instruction, information is given on all of them. Nothing is given if the in-

struction cannot be identified.

Attached Information 4: Expansion Error Code (ErrorIDEX)

Precautions/
Remarks

None
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Event name | GEM Service Status in ShuttingDown Event code 54013816 hex
Meaning An instruction was executed when the GEM Service status was ShuttingDown.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- | Level Observation Recovery --- Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- | Variable Data type Name
fined varia- | GEM_ServiceStatus _sGEM_SERVICE_STATUS GEM Service Status
bles
Cause and Assumed cause Correction Prevention
correction The relevant instruction was exe- | Execute the relevant instruction in | Confirm the GEM Service status
cuted when the GEM Service sta- | a GEM Service status in which in the _GEM_ServiceStatus sys-
tus was ShuttingDown. the instruction can operate. tem variable before you execute
the instruction.
Attached in- | Attached Information 1: Error Location
formation Attached Information 2: Error Location Details (Rung Number). For a program section, the rung number

from the start of the section is given. For ST, the line number is given.

Attached Information 3: Names of the Instruction and Instruction Instance Where the Error Occurred. If
there is more than one possible instruction, information is given on all of them. Nothing is given if the in-
struction cannot be identified.

Attached Information 4: Expansion Error Code (ErrorIDEX)

Precautions/ | None
Remarks
Event name | GEM Service Status in Shutdown Event code 54013817 hex
Meaning An instruction was executed when the GEM Service status was Shutdown.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- | Level Observation Recovery --- Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- | Variable Data type Name
fined varia- | GEM_ServiceStatus _sGEM_SERVICE_STATUS GEM Service Status
bles
Cause and Assumed cause Correction Prevention
correction The relevant instruction was exe- | Execute the relevant instruction in | Confirm the GEM Service status
cuted when the GEM Service sta- | a GEM Service status in which in the _GEM_ServiceStatus sys-
tus was Shutdown. the instruction can operate. tem variable before you execute
the instruction.
Attached in- | Attached Information 1: Error Location
formation Attached Information 2: Error Location Details (Rung Number). For a program section, the rung number

from the start of the section is given. For ST, the line number is given.

Attached Information 3: Names of the Instruction and Instruction Instance Where the Error Occurred. If
there is more than one possible instruction, information is given on all of them. Nothing is given if the in-
struction cannot be identified.

Attached Information 4: Expansion Error Code (ErrorIDEX)

Precautions/
Remarks

None
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9 GEM Instructions

Event name

No Message Received

Event code

54013818 hex

Meaning An instruction was executed without receiving a SECS message from the host.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- | Level Observation Recovery - Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- | Variable Data type Name
fined varia- | GEM_BusyHostChangeECV BOOL Host-initiated Equipment Con-
bles stant Change Transaction Proc-
essing Flag
_GEM_BusyHostCmd BOOL Host Command Transaction Proc-
essing Flag
_GEM_BusyEnhancedRmtCmd BOOL Enhanced Remote Command
Transaction Processing Flag
_GEM_BusyHostFormattedP- BOOL Host-initiated Formatted Process
PUpload Program Upload Transaction
Processing Flag
_GEM_BusyHostPPUpload BOOL Host-initiated Process Program
Upload Transaction Processing
Flag
_GEM_BusyHostFormattedPP- BOOL Host-initiated Formatted Process
Download Program Download Transaction
Processing Flag
_GEM_BusyHostPPDownload BOOL Host-initiated Process Program
Download Transaction Process-
ing Flag
_GEM_BusyHostTerminalMsgSB | BOOL Host-initiated Single-block Termi-
nal Message Transaction Proc-
essing Flag
_GEM_BusyHostTerminalMsgMB | BOOL Host-initiated Multi-block Terminal
Message Transaction Processing
Flag
_GEM_BusyHostUserMsg BOOL Host-initiated User-defined Mes-
sage Transaction Processing Flag
Cause and Assumed cause Correction Prevention
correction The relevant instruction was exe- | Receive the relevant SECS mes- | Check the system-defined varia-
cuted without receiving the rele- sage for the relevant instruction ble that indicates processing of a
vant SECS message from the before you execute the instruc- transaction related to the relevant
host. tion. instruction is TRUE before you
execute the instruction.
Attached in- | Attached Information 1: Error Location
formation Attached Information 2: Error Location Details (Rung Number). For a program section, the rung number

from the start of the section is given. For ST, the line number is given.
Attached Information 3: Names of the Instruction and Instruction Instance Where the Error Occurred. If
there is more than one possible instruction, information is given on all of them. Nothing is given if the in-

struction cannot be identified.

Attached Information 4: Expansion Error Code (ErrorIDEX)

Precautions/
Remarks

None
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Event name | Multi-execution of Instructions Event code 54013819 hex
Meaning Processing of a transaction for a different instance of the same instruction that was executed before this
instruction, is not completed.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- | Level Observation Recovery - Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- | Variable Data type Name
fined varia- | GEM_BusyEquipFormattedP- BOOL Equipment-initiated Formatted
bles PUpload Process Program Upload Trans-
action Processing Flag
_GEM_BusyEquipPPUpload BOOL Equipment-initiated Process Pro-
gram Upload Transaction Proc-
essing Flag
_GEM_BusyEquipFormattedPP- | BOOL Equipment-initiated Formatted
Download Process Program Download
Transaction Processing Flag
_GEM_BusyEquipPPDownload BOOL Equipment-initiated Process Pro-
gram Download Transaction
Processing Flag
_GEM_BusyEquipTerminalMsg BOOL Equipment-initiated Terminal
Message Transaction Processing
Flag
_GEM_BusyEquipChangeTime BOOL Equipment-initiated Time Change
Transaction Processing Flag
_GEM_BusyEquipUserMsg BOOL Equipment-initiated User-defined
Message Transaction Processing
Flag
Cause and Assumed cause Correction Prevention
correction This instruction was executed be- | Correct the program to confirm Execute only one of this instruc-
fore completing processing for a | completion of the previous trans- | tion in the project. Also, manage
transaction for a different instance | action processing before you exe- | transaction processing status and
of the same instruction. cute the next instruction instance. | write the user program to perform
exclusive control of instruction ex-
ecution.
Attached in- | Attached Information 1: Error Location
formation Attached Information 2: Error Location Details (Rung Number). For a program section, the rung number

from the start of the section is given. For ST, the line number is given.
Attached Information 3: Names of the Instruction and Instruction Instance Where the Error Occurred. If
there is more than one possible instruction, information is given on all of them. Nothing is given if the in-

struction cannot be identified.

Attached Information 4: Expansion Error Code (ErrorIDEXx)

Precautions/
Remarks

None
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Event name | State Transition in Progress Event code 5401381A hex
Meaning A state transition for a different instance of the same instruction that was executed before this instruction is
not completed.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- | Level Observation Recovery - Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- | Variable Data type Name
fined varia- | GEM_CommunicationsState _sGEM_COMM_STATE Communications State
bles _GEM_ControlState _SGEM_CONTROL_STATE Control State
Cause and Assumed cause Correction Prevention
correction This instruction was executed for | Confirm that the communications | Check the
a different instance of the state is not EnabledNotComm be- | _ GEM_CommunicationsState
GEM_ChangeCommState in- fore you execute the instruction. system-defined variable before
struction in EnabledNotComm Or, if the communications state is | you execute the instruction.
state. EnabledNotComm, confirm that a
reply timeout has occurred before
you execute the instruction.
This instruction was executed for | Confirm that the control state is Check the _GEM_ControlState
a different instance of the not AttemptOnline before you ex- | system-defined variable before
GEM_ChangeControlState in- ecute the instruction. Or, if the you execute the instruction.
struction in AttemptOnline state. control state is AttemptOnline,
confirm that a reply timeout has
occurred before you execute the
instruction.
Attached in- | Attached Information 1: Error Location
formation Attached Information 2: Error Location Details (Rung Number). For a program section, the rung number

from the start of the section is given. For ST, the line number is given.
Attached Information 3: Names of the Instruction and Instruction Instance Where the Error Occurred. If
there is more than one possible instruction, information is given on all of them. Nothing is given if the in-

struction cannot be identified.

Attached Information 4: Expansion Error Code (ErrorIDEX)

Precautions/
Remarks

None
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Event name | Insufficient Transaction Resource Event code 5401381B hex

Meaning The instruction was executed while the number of transactions that can be buffered exceeds the upper
limit.

Source PLC Function Module Source details | Instruction Detection tim- | At instruction

ing execution

Error attrib- | Level Observation Recovery - Log category | System

utes

Effects User program | Continues. Operation The relevant instruction will end according to speci-

fications.

System-de- | Variable Data type Name

fined varia- | GEM_EquipMsgBuf USINT Buffer Size of Equipment Initiated

bles Message

Cause and Assumed cause Correction Prevention

correction The instruction was executed Execute the instruction again. Before you execute the instruc-
while the number of transactions tion, confirm the value of
that can be buffered exceeds the _GEM_EquipMsgBuf system-de-
upper limit. fined variable is not over the up-

per limit.
Attached in- | Attached Information 1: Error Location
formation Attached Information 2: Error Location Details (Rung Number). For a program section, the rung number

from the start of the section is given. For ST, the line number is given.
Attached Information 3: Names of the Instruction and Instruction Instance Where the Error Occurred. If
there is more than one possible instruction, information is given on all of them. Nothing is given if the in-

struction cannot be identified.

Attached Information 4: Expansion Error Code (ErrorIDEXx)

Precautions/ | None
Remarks
Event name | Too Many Characters Event code 54013820 hex
Meaning More characters were specified than the number that was set and the instruction was executed.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- | Level Observation Recovery - Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- | Variable Data type Name
fined varia- | None — —
bles
Cause and Assumed cause Correction Prevention
correction More characters were specified Check the information set with the | None
than the number of characters set | SECS/GEM Configurator and cor-
with the SECS/GEM Configurator. | rect the user program.
Attached in- | Attached Information 1: Error Location
formation Attached Information 2: Error Location Details (Rung Number). For a program section, the rung number

from the start of the section is given. For ST, the line number is given.
Attached Information 3: Names of the Instruction and Instruction Instance Where the Error Occurred. If
there is more than one possible instruction, information is given on all of them. Nothing is given if the in-

struction cannot be identified.

Attached Information 4: Expansion Error Code (ErrorIDEX)

Precautions/
Remarks

None
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Event name | Invalid Size Event code 54013821 hex
Meaning An incorrect array or an array with an incorrect number of elements was specified and the instruction was
executed.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- | Level Observation Recovery - Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- | Variable Data type Name
fined varia- | None — —
bles
Cause and Assumed cause Correction Prevention
correction A value was specified that is larg- | Check the information set with the | None
er than the maximum table size SECS/GEM Configurator and cor-
set with the SECS/GEM Configu- | rect the user program.
rator.
Attached in- | Attached Information 1: Error Location
formation Attached Information 2: Error Location Details (Rung Number). For a program section, the rung number

from the start of the section is given. For ST, the line number is given.

Attached Information 3: Names of the Instruction and Instruction Instance Where the Error Occurred. If
there is more than one possible instruction, information is given on all of them. Nothing is given if the in-
struction cannot be identified.

Attached Information 4: Expansion Error Code (ErrorlDEX)

Precautions/ | None
Remarks
Event name | Setto Disable Event code 54013822 hex
Meaning The instruction that was set to disable was executed.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- | Level Observation Recovery - Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- | Variable Data type Name
fined varia- | None — —
bles
Cause and Assumed cause Correction Prevention
correction The instruction executed for a Check the information set with the | None
GEM capability was disabled on SECS/GEM Configurator and cor-
the SECS/GEM Configurator. rect the user program.
Attached in- | Attached Information 1: Error Location
formation Attached Information 2: Error Location Details (Rung Number). For a program section, the rung number

from the start of the section is given. For ST, the line number is given.

Attached Information 3: Names of the Instruction and Instruction Instance Where the Error Occurred. If
there is more than one possible instruction, information is given on all of them. Nothing is given if the in-
struction cannot be identified.

Attached Information 4: Expansion Error Code (ErrorIDEX)

Precautions/
Remarks

None
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Event name | Undefined CEID Event code 54013824 hex
Meaning An undefined CEID was specified and the instruction was executed.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- | Level Observation Recovery --- Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- | Variable Data type Name
fined varia- | None — —
bles
Cause and Assumed cause Correction Prevention
correction A CEID that was not defined in Check the information set with the | None
the SECS/GEM Configurator was | SECS/GEM Configurator and cor-
specified. rect the user program.
Attached in- | Attached Information 1: Error Location
formation Attached Information 2: Error Location Details (Rung Number). For a program section, the rung number

from the start of the section is given. For ST, the line number is given.
Attached Information 3: Names of the Instruction and Instruction Instance Where the Error Occurred. If
there is more than one possible instruction, information is given on all of them. Nothing is given if the in-

struction cannot be identified.

Attached Information 4: Expansion Error Code (ErrorIDEXx)

Precautions/ | None
Remarks
Event name | Undefined ALID Event code 54013825 hex
Meaning An undefined ALID was specified and the instruction was executed.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- | Level Observation Recovery - Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- | Variable Data type Name
fined varia- | None — —
bles
Cause and Assumed cause Correction Prevention
correction An ALID that was not defined in Check the information set with the | None
the SECS/GEM Configurator was | SECS/GEM Configurator and cor-
specified. rect the user program.
Attached in- | Attached Information 1: Error Location
formation Attached Information 2: Error Location Details (Rung Number). For a program section, the rung number

from the start of the section is given. For ST, the line number is given.
Attached Information 3: Names of the Instruction and Instruction Instance Where the Error Occurred. If
there is more than one possible instruction, information is given on all of them. Nothing is given if the in-

struction cannot be identified.

Attached Information 4: Expansion Error Code (ErrorIDEXx)

Precautions/
Remarks

None
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Event name | Undefined CCODE Event code 54013826 hex
Meaning An undefined CCODE was specified and the instruction was executed.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- | Level Observation Recovery - Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- | Variable Data type Name
fined varia- | None —
bles
Cause and Assumed cause Correction Prevention
correction A CCODE that was not defined in | Check the information set with the | None
the SECS/GEM Configurator was | SECS/GEM Configurator and cor-
specified. rect the user program.
Attached in- | Attached Information 1: Error Location
formation Attached Information 2: Error Location Details (Rung Number). For a program section, the rung number

from the start of the section is given. For ST, the line number is given.
Attached Information 3: Names of the Instruction and Instruction Instance Where the Error Occurred. If
there is more than one possible instruction, information is given on all of them. Nothing is given if the in-

struction cannot be identified.

Attached Information 4: Expansion Error Code (ErrorIDEX)

Precautions/ | None
Remarks
Event name | Undefined Message Number Event code 54013827 hex
Meaning An undefined message number was specified and the instruction was executed.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- | Level Observation Recovery - Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- | Variable Data type Name
fined varia- | None — —
bles
Cause and Assumed cause Correction Prevention
correction A message number that was not | Check the information set with the | None
defined in the SECS/GEM Config- | SECS/GEM Configurator and cor-
urator was specified. rect the user program.
Attached in- | Attached Information 1: Error Location
formation Attached Information 2: Error Location Details (Rung Number). For a program section, the rung number

from the start of the section is given. For ST, the line number is given.

Attached Information 3: Names of the Instruction and Instruction Instance Where the Error Occurred. If
there is more than one possible instruction, information is given on all of them. Nothing is given if the in-
struction cannot be identified.

Attached Information 4: Expansion Error Code (ErrorIDEX)

Precautions/
Remarks

None
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Event name | HSMS Communications Setting Out of Range Event code 54013828 hex
Meaning An HSMS communications setting that is out of range was specified and the instruction was executed.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- | Level Observation Recovery --- Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- | Variable Data type Name
fined varia- | None — —
bles
Cause and Assumed cause Correction Prevention
correction An HSMS communications set- Check the valid range defined for | None
ting that is out of range was the GEM Services and correct the
specified. user program.
Attached in- | Attached Information 1: Error Location
formation Attached Information 2: Error Location Details (Rung Number). For a program section, the rung number

from the start of the section is given. For ST, the line number is given.
Attached Information 3: Names of the Instruction and Instruction Instance Where the Error Occurred. If
there is more than one possible instruction, information is given on all of them. Nothing is given if the in-

struction cannot be identified.
Attached Information 4: Expansion Error Code (ErrorIDEXx)

Precautions/ | None
Remarks
Event name | TID Out of Range Event code 54013829 hex
Meaning A TID that is out of range was specified and the instruction was executed.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- | Level Observation Recovery - Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- | Variable Data type Name
fined varia- | None — —
bles
Cause and Assumed cause Correction Prevention
correction A TID that is out of range was Check the valid range defined for | None
specified. the GEM Services and correct the
user program.
Attached in- | Attached Information 1: Error Location
formation Attached Information 2: Error Location Details (Rung Number). For a program section, the rung number

from the start of the section is given. For ST, the line number is given.
Attached Information 3: Names of the Instruction and Instruction Instance Where the Error Occurred. If

there is more than one possible instruction, information is given on all of them. Nothing is given if the in-
struction cannot be identified.
Attached Information 4: Expansion Error Code (ErrorIDEXx)

Precautions/
Remarks

None
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Event name | Undefined ECID Event code 5401382C hex
Meaning An undefined ECID was specified and the instruction was executed.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- | Level Observation Recovery - Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- | Variable Data type Name
fined varia- | None —
bles
Cause and Assumed cause Correction Prevention
correction An ECID that was not defined in Check the information set with the | None
the SECS/GEM Configurator was | SECS/GEM Configurator and cor-
specified. rect the user program.
Attached in- | Attached Information 1: Error Location
formation Attached Information 2: Error Location Details (Rung Number). For a program section, the rung number

from the start of the section is given. For ST, the line number is given.
Attached Information 3: Names of the Instruction and Instruction Instance Where the Error Occurred. If
there is more than one possible instruction, information is given on all of them. Nothing is given if the in-

struction cannot be identified.

Attached Information 4: Expansion Error Code (ErrorIDEX)

Precautions/ | None
Remarks
Event name | Type Mismatch Event code 5401382D hex
Meaning A value with an incorrect data type was specified and the instruction was executed.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- | Level Observation Recovery - Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- | Variable Data type Name
fined varia- | None — —
bles
Cause and Assumed cause Correction Prevention
correction A different equipment constant Check the information set with the | None
data type than the one registered | SECS/GEM Configurator and cor-
with the SECS/GEM Configurator | rect the user program.
was specified.
Attached in- | Attached Information 1: Error Location
formation Attached Information 2: Error Location Details (Rung Number). For a program section, the rung number

from the start of the section is given. For ST, the line number is given.
Attached Information 3: Names of the Instruction and Instruction Instance Where the Error Occurred. If
there is more than one possible instruction, information is given on all of them. Nothing is given if the in-

struction cannot be identified.

Attached Information 4: Expansion Error Code (ErrorIDEX)

Precautions/
Remarks

None
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Event name | Value of Equipment Constant Out of Range Event code 5401382E hex
Meaning An out-of-range value was specified for an equipment constant and the instruction was executed.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- | Level Observation Recovery --- Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- | Variable Data type Name
fined varia- | None — —
bles
Cause and Assumed cause Correction Prevention
correction A value was specified that is out- | Check the information set with the | None
side the upper and lower limits of | SECS/GEM Configurator and cor-
the value of the equipment con- rect the user program.
stant that was set on the
SECS/GEM Configurator.
Attached in- | Attached Information 1: Error Location
formation Attached Information 2: Error Location Details (Rung Number). For a program section, the rung number

from the start of the section is given. For ST, the line number is given.
Attached Information 3: Names of the Instruction and Instruction Instance Where the Error Occurred. If
there is more than one possible instruction, information is given on all of them. Nothing is given if the in-

struction cannot be identified.

Attached Information 4: Expansion Error Code (ErrorIDEX)

Precautions/ | None
Remarks
Event name | lllegal CPNAME Event code 5401382F hex
Meaning A CPNAME that is different form the received CPNAME was specified and the instruction was executed.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- | Level Observation Recovery - Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- | Variable Data type Name
fined varia- | None — —
bles
Cause and Assumed cause Correction Prevention
correction A CPNAME that is different form | Correct the user program so that | None
the received CPNAME was speci- | the received CPNAME is stored
fied and the instruction was exe- | correctly.
cuted.
Attached in- | Attached Information 1: Error Location
formation Attached Information 2: Error Location Details (Rung Number). For a program section, the rung number

from the start of the section is given. For ST, the line number is given.
Attached Information 3: Names of the Instruction and Instruction Instance Where the Error Occurred. If
there is more than one possible instruction, information is given on all of them. Nothing is given if the in-

struction cannot be identified.

Attached Information 4: Expansion Error Code (ErrorIDEXx)

Precautions/
Remarks

None
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9 GEM Instructions

Event name | HCACK Out of Range Event code 54013830 hex
Meaning An HCACK that is out of range was specified and the instruction was executed.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- | Level Observation Recovery - Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- | Variable Data type Name
fined varia- | None —
bles
Cause and Assumed cause Correction Prevention
correction An HCACK that is out of range Check the valid range defined in | None
was specified. SEMI E5 and correct the user
program.
Attached in- | Attached Information 1: Error Location
formation Attached Information 2: Error Location Details (Rung Number). For a program section, the rung number

from the start of the section is given. For ST, the line number is given.

Attached Information 3: Names of the Instruction and Instruction Instance Where the Error Occurred. If
there is more than one possible instruction, information is given on all of them. Nothing is given if the in-
struction cannot be identified.

Attached Information 4: Expansion Error Code (ErrorIDEX)

Precautions/ | None
Remarks
Event name | CPACK Out of Range Event code 54013831 hex
Meaning An CPACK that is out of range was specified and the instruction was executed.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- | Level Observation Recovery - Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- | Variable Data type Name
fined varia- | None — —
bles
Cause and Assumed cause Correction Prevention
correction A CPACK that is out of range was | Check the valid range defined in | None
specified. SEMI E5 and correct the user
program.
Attached in- | Attached Information 1: Error Location
formation Attached Information 2: Error Location Details (Rung Number). For a program section, the rung number

from the start of the section is given. For ST, the line number is given.

Attached Information 3: Names of the Instruction and Instruction Instance Where the Error Occurred. If
there is more than one possible instruction, information is given on all of them. Nothing is given if the in-
struction cannot be identified.

Attached Information 4: Expansion Error Code (ErrorIDEX)

Precautions/
Remarks

None
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Event name | CEPACK Out of Range Event code 54013832 hex
Meaning An CEPACK that is out of range was specified and the instruction was executed.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- | Level Observation Recovery --- Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- | Variable Data type Name
fined varia- | None — —
bles
Cause and Assumed cause Correction Prevention
correction A CEPACK that is out of range Check the valid range defined in | None
was specified. SEMI E5 and correct the user
program.
Attached in- | Attached Information 1: Error Location
formation Attached Information 2: Error Location Details (Rung Number). For a program section, the rung number

from the start of the section is given. For ST, the line number is given.

Attached Information 3: Names of the Instruction and Instruction Instance Where the Error Occurred. If
there is more than one possible instruction, information is given on all of them. Nothing is given if the in-
struction cannot be identified.

Attached Information 4: Expansion Error Code (ErrorIDEXx)

Precautions/ | None
Remarks
Event name | ACKC?7 Out of Range Event code 54013833 hex
Meaning An ACKCY that is out of range was specified and the instruction was executed.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- | Level Observation Recovery - Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- | Variable Data type Name
fined varia- | None — —
bles
Cause and Assumed cause Correction Prevention
correction An ACKC?7 that is out of range Check the valid range defined in | None
was specified. SEMI E5 and correct the user
program.
Attached in- | Attached Information 1: Error Location
formation Attached Information 2: Error Location Details (Rung Number). For a program section, the rung number

from the start of the section is given. For ST, the line number is given.

Attached Information 3: Names of the Instruction and Instruction Instance Where the Error Occurred. If
there is more than one possible instruction, information is given on all of them. Nothing is given if the in-
struction cannot be identified.

Attached Information 4: Expansion Error Code (ErrorIDEXx)

Precautions/
Remarks

None
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Event name | ACKC7A Out of Range Event code 54013834 hex
Meaning An ACKCT7A that is out of range was specified and the instruction was executed.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- | Level Observation Recovery - Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- | Variable Data type Name
fined varia- | None —
bles
Cause and Assumed cause Correction Prevention
correction An ACKCT7A that is out of range Check the valid range defined in | None
was specified. SEMI E5 and correct the user
program.
Attached in- | Attached Information 1: Error Location
formation Attached Information 2: Error Location Details (Rung Number). For a program section, the rung number

from the start of the section is given. For ST, the line number is given.

Attached Information 3: Names of the Instruction and Instruction Instance Where the Error Occurred. If
there is more than one possible instruction, information is given on all of them. Nothing is given if the in-
struction cannot be identified.

Attached Information 4: Expansion Error Code (ErrorIDEX)

Precautions/ | None
Remarks
Event name | ACKC10 Out of Range Event code 54013835 hex
Meaning An ACKC10 that is out of range was specified and the instruction was executed.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- | Level Observation Recovery - Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- | Variable Data type Name
fined varia- | None — —
bles
Cause and Assumed cause Correction Prevention
correction An ACKC10 that is out of range Check the valid range defined in | None
was specified. SEMI E5 and correct the user
program.
Attached in- | Attached Information 1: Error Location
formation Attached Information 2: Error Location Details (Rung Number). For a program section, the rung number

from the start of the section is given. For ST, the line number is given.

Attached Information 3: Names of the Instruction and Instruction Instance Where the Error Occurred. If
there is more than one possible instruction, information is given on all of them. Nothing is given if the in-
struction cannot be identified.

Attached Information 4: Expansion Error Code (ErrorIDEX)

Precautions/
Remarks

None
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Event name | EAC Out of Range Event code 54013836 hex
Meaning An EAC that is out of range was specified and the instruction was executed.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- | Level Observation Recovery --- Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- | Variable Data type Name
fined varia- | None — —
bles
Cause and Assumed cause Correction Prevention
correction An EAC that is out of range was | Check the valid range defined in | None
specified. SEMI E5 and correct the user
program.
Attached in- | Attached Information 1: Error Location
formation Attached Information 2: Error Location Details (Rung Number). For a program section, the rung number

from the start of the section is given. For ST, the line number is given.
Attached Information 3: Names of the Instruction and Instruction Instance Where the Error Occurred. If

there is more than one possible instruction, information is given on all of them. Nothing is given if the in-
struction cannot be identified.
Attached Information 4: Expansion Error Code (ErrorIDEXx)

Precautions/ | None
Remarks
Event name | lllegal SECS Message Event code 54013838 hex
Meaning A message number for which an illegal SECS message is set was specified and the instruction was exe-
cuted.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- | Level Observation Recovery --- Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- | Variable Data type Name
fined varia- | None — —
bles
Cause and Assumed cause Correction Prevention
correction A message number for which a Check the information set with the | None
SECS message that does not SECS/GEM Configurator and cor-
agree with the instruction specifi- | rect the user program.
cations was specified.
Attached in- | Attached Information 1: Error Location
formation Attached Information 2: Error Location Details (Rung Number). For a program section, the rung number

from the start of the section is given. For ST, the line number is given.
Attached Information 3: Names of the Instruction and Instruction Instance Where the Error Occurred. If

there is more than one possible instruction, information is given on all of them. Nothing is given if the in-
struction cannot be identified.
Attached Information 4: Expansion Error Code (ErrorIDEX)

Precautions/
Remarks

None
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Troubleshooting
]

This section describes the following items for errors that can occur on a SECS/GEM
CPU Unit: Error confirmation methods, error meanings, and error correction methods.

10-1 Operation for Errors and Error Confirmation Methods ..............cceeeeeees 10-2
10-2 Errors Related to SECS/GEM ... ssmnnee e 10-3
10-2-1 ErrOr TabI@ ..o 10-3
10-2-2 Error DESCIIPONS . ....eeiiiie it e 10-6
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10 Troubleshooting

10-1 Operation for Errors and Error Confir-

mation Methods

10-2

The operation for errors and the error confirmation methods for the SECS/GEM CPU Units are the
same as those for the NJ-series CPU Units.

Refer to the following manuals for detailed information on error operation and error confirmation meth-
ods for the NJ-series Standard CPU Units: NJ/NX-series Troubleshooting Manual (Cat. No. W503),

NJ-series CPU Unit Hardware User’s Manual (Cat. No. W500), and NJ/NX-series CPU Unit Software
User’s Manual (Cat. No. W501).
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=
10-2 Errors Related to SECS/GEM :
m
—— 8
mm
ma
There are errors that are specific to the SECS/GEM CPU Units in addition to the errors (events) that gg
can occur for NJ-series Standard CPU Units. This section describes the errors that are specific to §§
o
SECS/GEM CPU Units. Refer to the following manuals for detailed information on errors that can oc-
cur for the NJ-series Standard CPU Units: NJ/NX-series Troubleshooting Manual (Cat. No. W503), NJ-
series CPU Unit Hardware User’s Manual (Cat. No. W500), and NJ/NX-series CPU Unit Software
User’s Manual (Cat. No. W501).
For detailed information on errors that can occur for GEM instructions, refer to Events That Occur for E
GEM Instruction Execution on page 9-189. r_ﬁ
S
o
10-2-1 Error Table S

This section provides a table of the events that can occur in a SECS/GEM CPU Unit. Event levels are
given as following in the tables:

Maj: Major fault level

Prt: Partial fault level

Min: Minor fault level

Obs: Observation

Info: Information

Refer-
ence

E
Event code vent Meaning Assumed cause M P M ©
name a i|lb

=
O = 3 =—

14E00000 hex | Invalid The GEM setting | ¢ The power supply to the page

GEM Set- | data is invalid. CPU Unit was interrupted 10-8

ting Data during a transfer of the
setting data of the GEM
Service.

* The setting data of the
GEM Service is not cor-
rect because the power
supply to the Controller
was interrupted during a
Clear All Memory opera-
tion.

* Non-volatile memory
failed.

14E20000 hex | Spool Data | The spool datais |+ The spool data was dis- page
Discarded | discarded. carded because the pow- 10-8
er supply to the CPU Unit O
was interrupted with no
shutdown.
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Level
I
Event code Event Meaning Assumed cause M n Refer-
name i ence
n f
o
14E30000 hex | Spool Failed to save the The capacity of the SD page
Save spooled data to Memory Card is insuffi- 10-9
Failed the SD Memory cient. O
Card. The SD Memory Card is
damaged.

35400000 hex | lllegal Vari- | Resolution of the The variable that is speci- page
able Allo- variable allocation fied in the SECS/GEM 10-10
cation failed. Configurator does not ex-

ist in the global variables.

The data type, constant

attribute, number of array

dimensions or number of ©)
array elements of the vari-

able that is set in the

SECS/GEM Configurator

is different from the varia-

ble defined in the global

variables.

35410000 hex | lllegal TCP | The TCP port The TCP port number for page
Port Num- | number for the the host communications 10-10
ber host communica- is also used as the TCP @)

tions is illegal. port number of another
function.

44100000 hex | System Er- | A system error oc- A system error occurred in page
ror in GEM | curred in the GEM the GEM Service. @) 10-11
Service Service.

14E10000 hex | GEM Serv- | An error occurred The capacity of the SD page
ice Log when the GEM Memory Card is insuffi- 10-11
Save Service log is writ- cient.

Failed ten to the SD The SD Memory Card is
Memory Card. damaged.

14E40000 hex | Invalid SD | An SD Memory An SD Memory Card is page
Memory Card is not insert- not inserted. 10-12
Card ed or an SD Mem- The SD Memory Card

ory Card that can- type is not correct.

not be written is The format of the SD

inserted. Memory Card is not cor-
rect.
The SD Memory Card is
write protected.

66000000 hex | Send The send transac- The capacity to process page
Transac- tion exceeded the the send transaction is in- 10-12
tion Queue | capacity for tem- sufficient.

Overrun porary storage.

66010000 hex Reception | The reception The capacity to process page
Transac- transaction ex- the reception transaction 10-13
tion Queue | ceeded the ca- is insufficient.

Overrun pacity for tempo-

rary storage.

10-4
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Level
|
Event code Event Meaning Assumed cause P Ll ) n Refer-
name i|lb ence
rt f
nis
o
66020000 hex | Too Long The SECS mes- The SECS message to be page
SECS sage to be sent to sent to the host exceeds 10-13
Message the host exceeds the maximum length. O
the maximum
length.
95420000 hex | GEM Serv- | The GEM Service The GEM Service started o page
ice Started | started normally. normally. 10-14
95430000 hex Shutdown | The shutdown The shutdown processing page
Completed | processing was was completed normally. o 10-14
completed nor-
mally.
95440000 hex | GEM Set- | The setting data The setting data of the page
ting Data of the GEM Serv- GEM Service from the o 10-15
Changed ice was changed. SECS/GEM Configurator
was changed.
95450000 hex | Valid SD An SD Memory An SD Memory Card that page
Memory Card that can be can be written is inserted. O |10-15
Card written is inserted.
NJ-series SECS/GEM CPU Units User's Manual (W528) 10-5
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10 Troubleshooting

10-2-2 Error Descriptions

10-6

This section describes the information that is given for individual errors.

I Error Descriptions

The items that are used to describe individual errors (events) are described in the following copy of an

error table.
Event Gives the name of the error. Event code Gives the code of the error.
name
Meaning Gives a short description of the error.
Source Gives the source of the error. | Source de- Gives details | Detection Tells when the
tails on the source | timing error is de-
of the error. tected.
Error at- Level Tells the level | Recovery Gives there- | Log category | Tells which
tributes of influence covery meth- log the error is
on control.” od.” saved in.”
Effects User pro- Tells what will | Operation Provides special information on the operation
gram happen to ex- that results from the error.
ecution of the
user pro-
gram.™
System-de- | Variable Data type | Name
fined varia- | | ists the variable names, data types, and meanings for system-defined variables that provide di-
bles rect error notification, that are directly affected by the error, or that contain settings that cause the
error.
Cause and | Assumed cause Correction | Prevention
correction | | ists the possible causes, corrections, and preventive measures for the error.
Attached This is the attached information that is displayed by the Sysmac Studio or an HMI."®
information
Precau- Provides precautions, restrictions, and supplemental information. If the user can set the event
tions/ level, the event levels that can be set, the recovery method, operational information, and other
Remarks information are also provided.

*1.  One of the following:
Major fault: Major fault level
Partial fault: Partial fault level
Minor fault: Minor fault level
Observation
Information
*2. One of the following:
Automatic recovery: Normal status is restored automatically when the cause of the error is removed.
Error reset: Normal status is restored when the error is reset after the cause of the error is removed.
Cycle the power supply: Normal status is restored when the power supply to the Controller is turned OFF
and then back ON after the cause of the error is removed.
Controller reset: Normal status is restored when the Controller is reset after the cause of the error is re-

moved.

Depends on cause: The recovery method depends on the cause of the error.
*3.  One of the following:

System: System event log

Access: Access event log
*4.  One of the following:
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Continues: Execution of the user program will continue. 5
Stops: Execution of the user program stops. m
Starts: Execution of the user program starts. g
*5. Refer to the appendices of the NJ/NX-series Troubleshooting Manual (Cat. No. W503) for the applicable @ 2
range of the HMI Troubleshooter. 85
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I Errors Related to SECS/GEM

Event name | Invalid GEM Setting Data Event code 14E00000 hex
Meaning The GEM setting data is invalid.
Source PLC Function Module Source details | SECS/GEM Detection tim- | At download,

ing

power ON, or
Controller reset

Error attrib- | Level Minor fault Recovery Automatic re- Log category | System
utes covery
Effects User program | Continues. Operation Not affected.
System-de- | Variable Data type Name
fined varia- | None —
bles
Cause and Assumed cause Correction Prevention
correction The power supply to the CPU Transfer the setting data of the None
Unit was interrupted during a GEM Service from the
transfer of the setting data of the | SECS/GEM Configurator.
GEM Service.
The setting data of the GEM
Service is not correct because the
power supply to the Controller
was interrupted during a Clear All
Memory operation.
Non-volatile memory failed. Replace the CPU Unit.
Attached in- | None
formation
Precautions/ | None
Remarks
Event name | Spool Data Discarded Event code 14E20000 hex
Meaning The spool data is discarded.
Source PLC Function Module Source details | SECS/GEM Detection tim- | While spool is

ing

active

Error attrib- | Level Minor fault Recovery Reset error Log category | System
utes
Effects User program | Continues. Operation Not affected.
System-de- | Variable Data type Name
fined varia- | None —
bles
Cause and Assumed cause Correction Prevention
correction The spool data was discarded be- | Interrupt the power supply to the | None
cause the power supply to the CPU Unit after a shutdown.
CPU Unit was interrupted with no
shutdown.
Attached in- | None
formation
Precautions/ | None
Remarks
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Event name

Spool Save Failed

Event code

14E30000 hex

Meaning Failed to save the spooled data to the SD Memory Card.
Source PLC Function Module Source details | SECS/GEM Detection tim- | When commu-
ing nications are in-
terrupted
Error attrib- | Level Minor fault Recovery Automatic re- Log category | System
utes covery
Effects User program | Continues. Operation Not affected.
System-de- | Variable Data type Name
fined varia- | None — —
bles
Cause and Assumed cause Correction Prevention
correction The capacity of the SD Memory Replace the SD Memory Card for | Replace the SD Memory Card for
Card is insufficient. one with sufficient available ca- one with sufficient available ca-
pacity. pacity.
The SD Memory Card is dam- Replace the SD Memory Card. Do not remove the SD Memory
aged. Card or turn OFF the power sup-
ply while the SD BUSY indicator
is lit. Replace the SD Memory
Card periodically according to the
write life of the SD Memory Card.
Attached in- | Attached information 1: Cause of errors
formation 0005 hex: The capacity of the SD Memory Card is insufficient.

0302 hex: Saving the file to the SD Memory Card failed or the SD Memory Card is faulty.

Precautions/
Remarks

None
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Event name | lllegal Variable Allocation Event code 35400000 hex
Meaning Resolution of the variable allocation failed.
Source PLC Function Module Source details | SECS/GEM Detection tim- | When the oper-
ing ating mode is
changed
Error attrib- | Level Minor fault Recovery Automatic re- Log category | System
utes covery
Effects User program | Continues. Operation Not affected.
System-de- | Variable Data type Name
fined varia- | None —
bles
Cause and Assumed cause Correction Prevention
correction The variable that is specified in Check the data type and attribute | None
the SECS/GEM Configurator of the variable that is allocated in
does not exist in the global varia- | the SECS/GEM Configurator with
bles. the variable in the global varia-
The data type, constant attribute, | bles and set again.
number of array dimensions or
number of array elements of the
variable that is set in the
SECS/GEM Configurator is differ-
ent from the variable defined in
the global variables.
Attached in- | Attached information 1: Variable name
formation
Precautions/ | None
Remarks
Event name | lllegal TCP Port Number Event code 35410000 hex
Meaning The TCP port number for the host communications is illegal.
Source PLC Function Module Source details | SECS/GEM Detection tim- | At the start of
ing host communi-
cations
Error attrib- | Level Minor fault Recovery Automatic re- Log category | System
utes covery
Effects User program | Continues. Operation Not affected.
System-de- | Variable Data type Name
fined varia- | GEM_HSMSParam _sGEM_HSMS_PARAM HSMS Communication Parame-
bles ters
Cause and | Assumed cause Correction Prevention
correction The TCP port number for the host | Change the TCP port number of | None
communications is also used as another function or one for the
the TCP port number of another host communications so that the
function. same TCP port number is not
used.
Attached in- | Attached information 1: TCP port number
formation
Precautions/ | None
Remarks
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Event name | System Error in GEM Service Event code 44100000 hex
Meaning A system error occurred in the GEM Service.
Source PLC Function Module Source details | SECS/GEM Detection tim- | Continuously
ing
Error attrib- | Level Minor fault Recovery Automatic re- Log category | System
utes covery
Effects User program | Continues. Operation Not affected.
System-de- | Variable Data type Name
fined varia- | None — —
bles
Cause and Assumed cause Correction Prevention
correction A system error occurred in the Contact your OMRON distributor. | None
GEM Service.
Attached in- | Attached information 1: System information
formation Attached information 2: System information
Precautions/ | None
Remarks
Event name | GEM Service Log Save Failed Event code 14E10000 hex
Meaning An error occurred when the GEM Service log is written to the SD Memory Card.
Source PLC Function Module Source details | SECS/GEM Detection tim- | During commu-
ing nications
Error attrib- | Level Observation Recovery Automatic re- Log category | System
utes covery
Effects User program | Continues. Operation Not affected.
System-de- | Variable Data type Name
fined varia- | None — —
bles
Cause and Assumed cause Correction Prevention
correction The capacity of the SD Memory Replace the SD Memory Card for | Replace the SD Memory Card for
Card is insufficient. one with sufficient available ca- one with sufficient available ca-
pacity. pacity.
The SD Memory Card is dam- Replace the SD Memory Card. Do not remove the SD Memory
aged. Card or turn OFF the power sup-
ply while the SD BUSY indicator
is lit. Replace the SD Memory
Card periodically according to the
write life of the SD Memory Card.
Attached in- | Attached information 1: Cause of errors
formation 0005 hex: The capacity of the SD Memory Card is insufficient.

0302 hex: Saving the file to the SD Memory Card failed or the SD Memory Card is faulty.

Precautions/
Remarks

None
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Event name | Invalid SD Memory Card Event code 14E40000 hex
Meaning An SD Memory Card is not inserted or an SD Memory Card that cannot be written is inserted.
Source PLC Function Module Source details | SECS/GEM Detection tim- | At power ON,
ing at Controller re-
set, or when
SD Memory
Card is inserted
Error attrib- | Level Observation Recovery Automatic re- Log category | System
utes covery
Effects User program | Continues. Operation Not affected.
System-de- | Variable Data type Name
fined varia- | None — —
bles
Cause and Assumed cause Correction Prevention
correction An SD Memory Card is not insert- | Insert an SD Memory Card. Insert an SD Memory Card.
ed.
The SD Memory Card type is not | Replace the SD Memory Card Replace the SD Memory Card
correct. with an SD or SDHC card. with an SD or SDHC card.
The format of the SD Memory Format the SD Memory Card with | Use a formatted SD Memory
Card is not correct. the Sysmac Studio. Card.
The SD Memory Card is write Remove write protection from the | Make sure that the SD Memory
protected. SD Memory Card. Card is not write protected.
Event name | Attached information 1: Cause of errors

0001 hex: An SD Memory Card is not inserted.
0002 hex: The SD Memory Card is faulty, the format of the SD Memory Card is not correct, or the SD
Memory Card is not the correct type of card.

0003 hex: The SD Memory Card is write protected.

Precautions/ | None

Remarks

Event name | Send Transaction Queue Overrun Event code 66000000 hex

Meaning The send transaction exceeded the capacity for temporary storage.

Source PLC Function Module Source details | SECS/GEM Detection tim- | During commu-

ing nications

Error attrib- | Level Observation Recovery Automatic re- Log category | System

utes covery

Effects User program | Continues. Operation Not affected.

System-de- | Variable Data type Name

fined varia- | None — —

bles

Cause and Assumed cause Correction Prevention

correction The capacity to process the send | Increase the system service time. | Increase the system service time.

transaction is insufficient.

Event name | None

Precautions/ | None

Remarks
10-12 NJ-series SECS/GEM CPU Units User's Manual (W528)



10 Troubleshooting

Event name

Reception Transaction Queue Overrun

Event code

66010000 hex

Meaning The reception transaction exceeded the capacity for temporary storage.
Source PLC Function Module Source details | SECS/GEM Detection tim- | During commu-
ing nications

Error attrib- | Level Observation Recovery Automatic re- Log category | System

utes covery

Effects User program | Continues. Operation Not affected.

System-de- | Variable Data type Name

fined varia- | None — —

bles

Cause and Assumed cause Correction Prevention

correction The capacity to process the re- Increase the system service time. | Increase the system service time.
ception transaction is insufficient.

Event name | None

Precautions/ | None

Remarks

Event name | Too Long SECS Message Event code 66020000 hex

Meaning The SECS message to be sent to the host exceeds the maximum length.

Source PLC Function Module Source details | SECS/GEM Detection tim- | During host

ing communica-
tions

Error attrib- | Level Observation Recovery - Log category | System

utes

Effects User program | Continues. Operation Not affected.

System-de- | Variable Data type Name

fined varia- | None — —

bles

Cause and Assumed cause Correction Prevention

correction The SECS message to be sentto | Set the SECS message length to | None
the host exceeds the maximum be less than the maximum on the
length. SECS/GEM Configurator, and

transfer the setting again.

Attached in- | Attached information 1: Stream and function numbers

formation Upper byte: Stream number
Lower byte: Function number

Precautions/ | None

Remarks
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10 Troubleshooting

GEM Service Started
The GEM Service started normally.
PLC Function Module

Information

Continues.

[Event code ] 95420000 hex

SECS/GEM

Not affected.

At power ON or
Controller reset

The GEM Service started normal-
ly.
None

None

Shutdown Completed

[Event code ] 95430000 hex

SECS/GEM

Not affected.

The shutdown processing was completed normally.
PLC Function Module

Information

Continues.

_GEM_ServiceStatus _sGEM_SERVICE_STATUS

The shutdown processing was
completed normally.

At shutdown

GEM Service Status

None

None
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Event name | GEM Setting Data Changed Event code 95440000 hex
Meaning The setting data of the GEM Service was changed.
Source PLC Function Module Source details | SECS/GEM Detection tim- | When the set-
ing ting data of the
GEM Service is
downloaded
Error attrib- | Level Information Recovery - Log category | System
utes
Effects User program | Continues. Operation Not affected.
System-de- | Variable Data type Name
fined varia- | None — —
bles
Cause and Assumed cause Correction Prevention
correction | The setting data of the GEM -— —
Service from the SECS/GEM
Configurator was changed.
Attached in- | None
formation
Precautions/ | None
Remarks
Event name | Valid SD Memory Card Event code 95450000 hex
Meaning An SD Memory Card that can be written is inserted.
Source PLC Function Module Source details | SECS/GEM Detection tim- | At power ON,
ing at Controller re-
set, or when
SD Memory
Card is inserted
Error attrib- | Level Information Recovery - Log category | System
utes
Effects User program | Continues. Operation Not affected.
System-de- | Variable Data type Name
fined varia- | None — —
bles
Cause and Assumed cause Correction Prevention
correction An SD Memory Card that can be | --- -
written is inserted.
Attached in- | None
formation
Precautions/ | None

Remarks
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The appendices proveide details about system-defined variables, etc.
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A-1 System-defined Variables

System-defined variables are assigned specific functions by the system.
They are registered in the global variable table, or the local variable table for each POU, in advance.
The variable names cannot be changed.

You read and write the variables with the user program, with communications from external devices,
with the Sysmac Studio, or with an NS/NA-series HMI.

Examples of how to interpret the tables of system-defined variables are given below.

® Example for Structure Variables

@ (c) (d) (e) () (@) | (h) U} @
(b)
_GEM_Equiplinfo Equipment Gives information on _sGEM_EQUI
information the equipment. P_INFO
MDLN Equipment Gives the model of the | STRING[21] Depends | G RW | Re- Pub-
Model Type equipment. on data tained. | lished.
type.
SOFTREV Software Re- | Gives the software re- | STRING[21] Depends
vision Code | vision code. on data
type.
® Example for Variables That Are Not Structures
(a) (c) (d) (e) () (9) | (h) (i) ()
_GEM_Default- Default Com- | Specifies the communi- | USINT Depends |G RW | Re- Pub-
Communications- | munications | cations state to enter on data tained. | lished.
State State when the equipment type.

starts.
0: DISABLE
Not 0: ENABLE

T@ "0 a0 o

[ —

Gives the name of the system-defined variable. The name starts with the category name.
Gives the member names for structure variables only.
Gives the meaning of the variable.

Describes the function of the variable.
Gives the data type of the variable.

Gives the range of values of the variable.
G: Global variable, L: Local variable.
Gives the R/W attribute of the variable. R: Read only, RW: Read/write
Gives the Retain attribute of the variable. Either “Retained” or “Not retained” is given.

Gives the Network Publish attribute of the variable. Either “Published” or “Not published” is giv-
en.
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A-1-1  GEM Service Version
(a) (c) (d) (e) (f) (9) | (h) (i) ()
_GEM_Version GEM Service | Gives the version of ARRAY[0..1] 0to 99 G R Not re- | Pub-
Version the GEM service. OF USINT tained. | lished.
Element 0 is the inte-
ger part of the version.
Element 1 is the frac-
tional part of the ver-
sion.
Example: For GEM
service version 1.00,
element 0 is 1 and ele-
ment 1 is 0.
Example: For GEM
service version 1.10,
element 0 is 1 and ele-
ment 1 is 10.
A-1-2  Equipment Information
(a) : .
(c) (d) (e) () (9) | (h) (M) @
(b)
_GEM_EquiplInfo Equipment Gives information on _sGEM_EQUI
Information the equipment. P_INFO
MDLN Equipment Gives the model of the | STRING[21] Depends |G RW | Re- Pub-
Model Type equipment. on data tained. | lished.
type.
SOFTREV Software Re- | Gives the software re- | STRING[21] Depends
vision Code | vision code. on data
type.
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A-1-3  GEM Service Status
(a) : .
(c) (d) (e) (f) (@) | (h) (i) G
(b)
_GEM_Service- GEM Service | Gives the GEM Service | _sGEM_SERV-
Status Status status. ICE_STATUS
Idle Idle TRUE while GEM BOOL TRUEor |G R Not re- | Pub-
Services are inactive.*! FALSE tained. | lished.
Initializing Initializing TRUE while GEM BOOL TRUE or
Service initialization is FALSE
in progress.
Run Run TRUE while GEM BOOL TRUE or
Services are active. FALSE
EQStarting EQStarting TRUE while waiting for | BOOL TRUE or
equipment initialization FALSE
processing.
EQiInitializing EQiInitializing | TRUE while equipment | BOOL TRUE or
initialization processing FALSE
is in progress.
EQRun EQRun TRUE when you can BOOL TRUE or
use all GEM Services, FALSE
including communica-
tions with the host.
Stop Stop TRUE while GEM BOOL TRUE or
Service activity is stop- FALSE
ped.
Error Error TRUE while GEM BOOL TRUE or
Services are inactive FALSE
because of an error.
Shutting Down | Shutting- TRUE while shutdown | BOOL TRUE or
Down processing is in prog- FALSE
ress.
Shutdown Shutdown TRUE after shutdown BOOL TRUE or
processing is complet- FALSE
ed.
*1. This is a standby state while waiting for the Controller’s operating mode to change from PROGRAM to RUN.
A-1-4 SECS Communications
(a) (c) (d) (e) (f) (9) | (h) (i) ()
_GEM_Comm- SECS Com- | Gives the number of UINT Depends |G R Not re- | Pub-
LogCnt munications | entries in the log. on data tained. | lished.
Log Count type.
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(a)

(c) (d) (e) () (@ | (h) (M) @
(b)
_GEM_CommLog | SECS Com- | Gives information on ARRAY[0..99]
munications | SECS communications | OF
Log log. _sGEM_COM
MLOG
LogNo Log Number | Gives the order of the | UDINT Depends |G R Not re- | Pub-
record in the log. on data tained. | lished.
type.
LogDate Logged Date | Gives the date the re- | DATE_AND_TI | Depends
cord was placed in the | ME on data
log. type.
SndRcv Send/ Tells whether the mes- | USINT 1to2
Receive sage was sent or re-
ceived.
1: Sent
2: Received
StreamCode Stream Num- | Gives the stream num- | USINT 0to 127
ber ber of the message.
FunctionCode | Function Gives the function USINT 0to 255
Number number of the mes-
sage.
MsgPtn Message Gives the branch num- | USINT 0 to 255
Branch Num- | ber of the message.
ber
OutType Message Tells how the message | USINT Oto1
Output Type | was sent.
0: Normal
1: Spooled
Rslt Communica- | Gives the result of USINT 0to10
tions Result | message communica-
tions.
0: Normal
3: T3 timeout
6: T6 timeout
7: T7 timeout
8: T8 timeout
10: Not connected.

(a) (c) (d) (e) (f) (9) | (h) (i) )
_GEM_Equi- Equipment- Gives the number of USINT Depends | G R Not re- | Pub-
pMsgBuf initiated Mes- | buffering transactions on data tained. | lished.

sage Buffer- | in the GEM Service type.

ings message queue for
equipment-initiated
messages.

_GEM_HostMsg- | Host-initiated | Gives the number of USINT Depends |G R Not re- | Pub-
Buf Message buffering transactions on data tained. | lished.

Bufferings in the GEM Service type.
message queue for
host-initiated messag-
es.
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A-1-5 Interlocks
(a) (c) (d) (e) (f) (9) | (h) (i) ()
_GEM_Inter- Control State | Specifies whether to BOOL TRUEor |G RW | Not re- | Not
lock_ControlState | Interlock prohibit Request ON- FALSE tained. | pub-
LINE from the host. lished.
TRUE: Prohibited
FALSE: Granted
_GEM_Inter- Time Change | Specifies whether to BOOL TRUE or
lock_Time Interlock prohibit time changes FALSE
from the host.
TRUE: Prohibited
FALSE: Granted
_GEM_lInter- Host Com- Specifies whether to BOOL TRUE or
lock_HostCmd mand Inter- prohibit reception of FALSE
lock host commands from
the host.
TRUE: Prohibited
FALSE: Granted
_GEM_lInter- Enhanced Specifies whether to BOOL TRUE or
lock_Enhan- Remote prohibit reception of FALSE
cedRmtCmd Command enhanced remote com-
Interlock mands from the host.
TRUE: Prohibited
FALSE: Granted
_GEM_Inter- Process Pro- | Specifies whether to BOOL TRUE or
lock PP gram Inter- prohibit process pro- FALSE
lock gram deletion requests
and upload/download
requests from the host.
TRUE: Prohibited
FALSE: Granted
_GEM_lInter- Equipment Specifies whether to BOOL TRUE or
lock_ECV Constant In- | prohibit equipment FALSE
terlock constant changes from
the host.
TRUE: Prohibited
FALSE: Granted
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A-1-6 HSMS Communications
(a) . .
(c) (d) (e) (f) (@) | (h) (M) @
(b)
_GEM_HSMSStat | HSMS Com- | Gives the HSMS Com- | _sGEM_HSMS
e munications | munications state. (The | _STATE
State HSMS Communica-
tions states are defined
in E37.)
Not Connected | NOT CON- TRUE when TCP/IP is | BOOL TRUEor |G R Not re- | Pub-
NECTED not connected. FALSE tained. | lished.
NotSelected NOT SE- TRUE when attempting | BOOL TRUE or
LECTED to connect TCP/IP. FALSE
Selected SELECTED | TRUE when an TCP/IP | BOOL TRUE or
connection is estab- FALSE
lished.
(a) . .
(c) (d) (e) (f) (@) | (h) (M) @
(b)
_GEM_HSMSError | HSMS Com- | Gives errors detected | _sGEM_HSMS
munications | by the HSMS. _ERROR
Errors
T5 Connection Gives the number of UINT Depends |G R Not re- | Pub-
Separation times a connection on data tained. | lished.
Timeout De- | separation timeout has type.
tection Count | gccurred.”
T6 Control Gives the number of UINT Depends
Timeout De- | times a control transac- on data
tection Count | tion timeout has occur- type.
red.”
T7 Connection Gives the number of UINT Depends
Idle Timeout | times a NOT SELECT- on data
Detection ED timeout has occur- type.
Count red.*!
T8 Network In- Gives the number of UINT Depends
tercharacter | times a network inter- on data
Timeout De- | character timeout has type.
tection Count | gccurred.”?
*1.  After the upper limit is reached, counting continues from 1.
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@ (c) (d) (e) () (@) | (h) (i) G
(b)
_GEM_HSMSPar- | HSMS Com- | Gives the active HSMS | sGEM_HSMS
am munications | communications set- _PARAM
Parameters | tings.
ConnectMode | TCP/IP Con- | Gives the TCP/IP con- | _eGEM_CON- | GEM_C |G R Not re- | Pub-
nection nection mode. NECT ON- tained. | lished.
Mode NECT_PA
SSIVE or
_GEM_C
ON-
NECT_AC
TIVE
PassivelPSel IP Address Tells whether the IP BOOL TRUE or
Connection address for connection FALSE
Restriction is restricted when the
Flag TCP/IP connection is
PASSIVE.
FALSE: No restriction.
TRUE: Connection is
possible only with the
IP address set in IpAdr.
IpAdr IP Address Gives the IP address of | STRING[256] 000.000.0
the host. 00.000 -
255.255.2
55.255
PortNo Port Number | Gives the standby port | UINT 1to
number for GEM Serv- 65,535
ices when the TCP/IP
connection is PAS-
SIVE.
DevicelD Device ID Gives the ID that iden- | UINT O0to
tifies the HSMS mes- 32,767
sage.
T3 Reply Time- | Gives the maximum USINT 1t0 120
out Time time in seconds to wait
for a reply during
HSMS message com-
munications.
T5 Connection Gives the interval in USINT 1to 240
Separation seconds to resend Se-
Timeout lect Requests when a
Time selection response is
not received to a sent
Select Request.
T6 Control Gives the maximum USINT 1to 240
Timeout time in seconds to wait
Time for a reply during
HSMS message com-
munications.
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@ (c) (d) (e) () (@) | (h) (M) @
(b)
T7 Connection Gives the maximum USINT 1to 240
Idle Timeout | time in seconds to wait
Time for a Select Request
when the TCP/IP con-
nection is PASSIVE.
T8 Network In- Gives the time in sec- | USINT 1t0 120
tercharacter | onds to monitor for
Timeout multi-packet sent
Time HSMS messages.
Conversation- | Conversation | Gives the maximum USINT 1to0 240
Timeout Timeout time in seconds to wait
Time for a reply after send-
ing a message.
A-1-7 Communications State Model
(a) . .
(c) (d) (e) () (@) | (h) (i) )]
(b)
_GEM_Communi- | Communica- | Gives the status of _sGEM_COM
cationsState tions State communications with M_STATE
the host. (Based on
Communications State
Model defined in E30.)

Disabled DISABLED TRUE when communi- | BOOL TRUE or G R Not re- | Pub-
cations with the host FALSE tained. | lished.
are inactive.

EnabledNot- NOT COM- TRUE while communi- | BOOL TRUE or

Comm MUNICAT- cations with the host FALSE

ING are established.
EnabledComm | COMMUNI- | TRUE when communi- | BOOL TRUE or
CATING cations with the host FALSE
are active.

(a) (c) (d) (e) (f) (9) | (h) (i) ()
_GEM_Default- Default Com- | Specifies the communi- | USINT Depends |G RW | Re- Pub-
Communications- | munications | cations state to enter on data tained. | lished.
State State when the equipment type.

starts.
0: DISABLE
Not 0: ENABLE
_GEM_Establish- | Establish Gives the timeout time | UINT 1 to 256 G R Re- Pub-
Communication- Communica- | for establishing com- tained | lished.
sTimeout tions Timeout | munications.
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A-1-8 Equipment Processing State
(a) (c) (d) (e) (f) (9) | (h) (i) ()
_GEM_Previou- Previous Specifies the previous | USINT Depends | G RW | Not re- | Pub-
sProcessState Processing process state of the on data tained. | lished.
State equipment. type.
_GEM_Process- Processing Specifies the current USINT Depends
State State process state of the on data
equipment. type.
A-1-9  Control State Model
(a) . .
(c) (d) (e) () (@) | (h) (i) G)
(b)
_GEM_Control- Control State | Gives the control state | _sGEM_ CON-
State of the equipment. TROL_STATE
EquipOffline EQUIPMENT | TRUE when equipment | BOOL TRUEor |G R Not re- | Pub-
OFF-LINE is OFF-LINE. FALSE tained. | lished.
HostOffline HOST OFF- | TRUE when operator BOOL TRUE or
LINE requested ON-LINE FALSE
but the host denied
ON-LINE.
AttemptOnline | ATTEMPT TRUE when operator BOOL TRUE or
ON-LINE requests ON-LINE FALSE
from the host.
OnlineLocal ON-LINE/ TRUE during ON-LINE/ | BOOL TRUE or
LOCAL LOCAL. FALSE
OnlineRemote | ON-LINE/ TRUE during ON-LINE/ | BOOL TRUE or
REMOTE REMOTE. FALSE
(a) . .
(c) (d) (e) (f) (@) | (h) U} @
(b)
_GEM_ControlSta- | Control State | Specifies the default _sGEM_CON-
teParam Parameters | values for the control TROL_STATE_
state. PARAM

A-10
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(a)

(c) (d) (e) () (@ | (h) (M) @
(b)
DefaultControl | Default Con- | Specifies the default USINT Oto3 G RW | Re- Pub-
trol state state when the system tained. | lished.
starts.
0: EQUIPMENT OFF-
LINE
1: ATTEMPT ON-LINE
2: HOST OFF-LINE
3: ON-LINE
DefaultOnline- | Default ON- | Specifies the default USINT Oto1
SubState LINE Sub- substate after transi-
state tion to ON-LINE.
0: REMOTE
1: LOCAL
ChangeOnline- | ON-LINE Specifies the default USINT Oto1
Failed Failure State | state after failed ON-
LINE attempt.
0: EQUIPMENT OFF-
LINE
1: HOST OFF-LINE
(a) (c) (d) (e) () (@) | (h) (i) ()
_GEM_Operator- | Operator Specifies operator ac- | USINT Depends |G RW | Not re- | Not
Commnd Command tivity while REMOTE on data tained. | pub-
state is active. type. lished.
A-1-10 Remote Control
(a) (c) (d) (e) (f) (9) | (h) (i) ()
_GEM_Busy- Host Com- Gives the status of BOOL TRUEor |G R Not re- | Not
HostCmd mand Trans- | processing a transac- FALSE tained. | pub-
action Proc- | tion for a host com- lished.
essing Flag mand.
TRUE: Processing
FALSE: Not processing
_GEM_BusyEn- Enhanced Gives the status of BOOL TRUEor |G R Not re- | Not
hancedRmtCmd Remote processing a transac- FALSE tained. | pub-
Command tion for an enhanced lished.
Transaction remote command.
Processing TRUE: Processing
Flag FALSE: Not processing
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A-1-11  Equipment Constants
(a) (c) (d) (e) (f) (9) | (h) (i) ()
_GEM_BusyHost- | Host-initiated | Gives the status of BOOL TRUEor |G R Not re- | Not
ChangeECV Equipment processing a transac- FALSE tained. | pub-
Constant tion for a host-initiated lished.
Change equipment constant
Transaction | change.
Processing TRUE: Processing
Flag FALSE: Not processing
A-1-12 Process Program Management
(a) (c) (d) (e) (f) (@) | (h) (i) ()
_GEM_Busy- Host-initiated | Gives the status of BOOL TRUEor |G R Not re- | Not
HostPPDelete Process Pro- | processing a transac- FALSE tained. | pub-
gram Dele- tion for a host-initiated lished.
tion Transac- | process program dele-
tion Process- | tion.
ing Flag TRUE: Processing
FALSE: Not processing
(a) (c) (d) (e) (f) (9) | (h) (i) ()
_GEM_BusyHost- | Host-initiated | Gives the status of BOOL TRUEor |G R Not re- | Not
FormattedPPUp- Formatted processing a transac- FALSE tained. | pub-
load Process Pro- | tion for a host-initiated lished.
gram Upload | formatted process pro-
Transaction | gram upload.
Processing TRUE: Processing
Flag FALSE: Not processing
_GEM_Busy- Host-initiated | Gives the status of BOOL TRUEor |G R Not re- | Not
HostPPUpload Process Pro- | processing a transac- FALSE tained. | pub-
gram Upload | tion for a host-initiated lished.
Transaction process program up-
Processing load.
Flag TRUE: Processing
FALSE: Not processing
(a) (c) (d) (e) (f) (@) | (h) (i) ()
_GEM_BusyEquip- | Equipment- Gives the status of BOOL TRUEor |G R Not re- | Not
FormattedPPUp- initiated For- | processing a transac- FALSE tained. | pub-
load matted Proc- | tion for an equipment- lished.
ess Program | initiated formatted
Upload process program up-
Transaction | load.
Processing TRUE: Processing
Flag FALSE: Not processing
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@ (c) (d) (e) () (@ | (h) (M) @
(b)
~GEM_EquipFor- | Equipment- Gives the results of _sGEM_RSLT
mattedPPU- initiated For- | processing an equip-
ploadRsilt matted Proc- | ment-initiated format-
ess Program | ted process program
Upload Re- upload.
sults
Rslt Result Flag TRUE: Normal end BOOL TRUEor |G R Not re- | Not
FALSE: Error end FALSE tained. | pub-
RsltCode Result Code | Gives a code that tells | WORD Depends lished.
the result of the up- on data
load. type.
16#0000: Normal
16#0100: Transmission
error’
16#0200: Reception
error’!
16#0301 to 16#033F:
Same as for PPGNT.
16#0401 to 16#043F:
Same as for ACKC?7.
*1. Refer to 5-1-3 Transaction Processing on page 5-5.

(a) (c) (d) (e) (f) (@) | (h) (i) ()
_GEM_BusyE- Equipment- | Gives the status of BOOL TRUEor |G R Not re- | Not
quipPPUpload initiated processing a transac- FALSE tained. | pub-

Process Pro- | tion for an equipment- lished.
gram Upload | initiated process pro-
Transaction | gram upload.
Processing TRUE: Processing
Flag FALSE: Not processing
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@ (c) (d) (e) (f) (@) | (h) U} 1)}
(b)
~GEM_EquipPPU- | Equipment- Gives the results of _sGEM_RSLT
ploadRslt Initiated processing an equip-

Process Pro- | ment-initiated process

gram Upload | program upload.

Results

Rslt Result Flag TRUE: Normal end BOOL TRUEor |G R Not re- | Not
FALSE: Error end FALSE tained. | pub-
RsltCode Result Code | Gives a code that tells | WORD Depends lished.
the result of the up- on data
load. type.
16#0000: Normal
16#0100: Transmission
error’!
16#0200: Reception
error’!
16#0301 to 16#033F:
Same as for PPGNT.
16#0401 to 16#043F:
Same as for ACKC?7.
*1. Refer to 5-1-3 Transaction Processing on page 5-5.

(a) (c) (d) (e) (f) (9) | (h) (i) ()
_GEM_BusyHost- | Host-initiated | Gives the status of BOOL TRUEor |G R Not re- | Not
FormattedPP- Formatted processing a transac- FALSE tained. | pub-
Download Process Pro- | tion for a host-initiated lished.

gram Down- | formatted process pro-

load Trans- gram download.

action Proc- | TRUE: Processing

essing Flag FALSE: Not processing
_GEM_Busy- Host-initiated | Gives the status of BOOL TRUEor |G R Not re- | Not
HostPPDownload | Process Pro- | processing a transac- FALSE tained. | pub-

gram Down- | tion for a host-initiated lished.

load Trans- process program

action Proc- | download.

essing Flag TRUE: Processing

FALSE: Not processing

(a) (c) (d) (e) () (9) | (h) (i) @)
_GEM_BusyEquip- | Equipment- Gives the status of BOOL TRUEor |G R Not re- | Not
FormattedPP- initiated For- | processing a transac- FALSE tained. | pub-
Download matted Proc- | tion for an equipment- lished.

ess Program
Download
Transaction
Processing
Flag

initiated formatted
process program
download.

TRUE: Processing
FALSE: Not processing

A-14
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(a)

(c) (d) (e) (f) (@ | (h) | () 1)
(b)
~GEM_EquipFor- | Equipment- Gives the results of _sGEM_RSLT
mattedPPDown- initiated For- | processing an equip-
loadRsilt matted Proc- | ment-initiated format-
ess Program | ted process program
Download download.
Results
Rslt Result Flag TRUE: Normal end BOOL TRUEor |G R Not re- | Not
FALSE: Error end FALSE tained. | pub-
RsltCode Result Code | Gives a code that tells | WORD 0to 63 lished.

the result of the down-
load.

16#0000: Normal
16#0100: Transmission

error’!

16#0200: Reception
error’1"2"3

16#0300: Rejected by

host™
16#0400: PP data er-

rors

*1. Refer to 5-1-3 Transaction Processing on page 5-5.

*2.  If the maximum SECS message size is exceeded by the received secondary message, the secondary message may
have exceeded the Permissible message LENGTH.

*3. If the message structure of the received secondary message is incorrect, the CCODE count may be larger than the set
number of registered CCODEs, or the PPARM count may be larger than the maximum PPARM count set for the

CCODE.

*4.  This occurs for Formatted Process Program Data (S7,F26) when the list length is 0.
*5.  This occurs if a PPID is incorrect, a CCODE is not registered, or the same CCODE is used twice.

(a) (c) (d) (e) () (@) | (h) (i) ()
_GEM_BusyE- Equipment- | Gives the status of BOOL TRUEor |G R Not re- | Not
quipPPDownload initiated processing a transac- FALSE tained. | pub-

Process Pro- | tion for an equipment- lished.
gram Down- | initiated process pro-
load Trans- gram download.
action Proc- | TRUE: Processing
essing Flag FALSE: Not processing
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sajqeliep paulep-walsAg L-y

Juswabeuepy weiboid ss800id Z1-L-V



Appendices

@ (c) (d) (e) (f) (@) | (h) U} 1)}
(b)
_GEM_Equip- Equipment- Gives the results of _sGEM_RSLT
PPDownloadRslt Initiated processing an equip-
Process Pro- | ment-initiated process
gram Down- | program download.
load Results
Rslt Result Flag TRUE: Normal end BOOL TRUEor |G R Not re- | Not
FALSE: Error end FALSE tained. | pub-
RsltCode Result Code | Gives a code that tells | WORD Depends lished.
the result of the down- on data
load. type.

16#0000: Normal
16#0100: Transmission

error’!

16#0200: Reception
error’12"3

16#0300: Rejected by

host™
16#0400: PP data er-

ror's

*1. Refer to 5-1-3 Transaction Processing on page 5-5.
*2.  If the maximum SECS message size is exceeded by the received secondary message, the secondary message may

have exceeded the Permissible message LENGTH.
*3.  If the message structure of the received message is incorrect, the size of PPBODY may be larger than the PPBODY

data size that is set in the item definition.
*4.  This occurs for Process Program Data (S7,F6) when the list length is 0.
*5.  This occurs when a PPID is incorrect.

(a)
(b)

(c)

(d)

(e)

)

(9)

(h)

(i)

)]

_GEM_PPChan-
gelnfo

Process Pro-
gram
Change In-
formation

Specifies information
on operator changes to
process programs (i.e.,
creating, editing, and
deleting).

_sGEM_PP_C
HANGE

PPChange-
Name

Process Pro-
gram ID

Specifies the process
program that was cre-
ated, edited, or deleted
by the operator.

STRING[121]

Depends
on data

type.

tus

PPChangeSta-

Status

Specifies the action
performed for the proc-
ess program.

1: Created.

2: Edited.

3: Deleted.

4 to 63: Reserved

USINT

1t063

RW

Not re-
tained.

Not
pub-
lished.

A-16
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(a) (c) (d) (e) (f) (@ | (h) | () 1))
_GEM_PPFormat | Supported Specifies the process USINT Depends |G RW | Not re- | Not
Process Pro- | program formats sup- on data tained. | pub-
gram For- ported by the equip- type. lished.
mats ment.
1: Process programs
2: Formatted process
programs
3: Process programs
and formatted process
programs
4 to 15: Specification is
not possible because
large process pro-
grams are not support-
ed.
16 and higher: Re-
served
_GEM_PPExec- Current Specifies the currently | STRING[121] Depends |G RW | Not re- | Not
Name Process Pro- | selected process pro- on data tained. | pub-
gram gram. type. lished.
A-1-13 Equipment Terminal Services
(a) (c) (d) (e) (f) (@ | (h) | () 1)
_GEM_BusyEquip- | Equipment- | Gives the processing BOOL TRUEor |G R Not re- | Not
TerminalMsg initiated Ter- | status of an equip- FALSE tained. | pub-
minal Mes- ment-initiated terminal lished.
sage Trans- | message transaction.
action Proc- | TRUE: Processing
essing Flag FALSE: Not processing
(a) : :
(c) (d) (e) (f) (@ | (h) | () 1)
(b)
_GEM_EquipTer- Equipment- Gives the results ofan | _sGEM_RSLT
minalMsgRsilt initiated Ter- | equipment-initiated ter-
minal Mes- minal message.
sage Results
Rslt Result Flag TRUE: Normal end BOOL TRUEor |G R Not re- | Not
FALSE: Error end FALSE tained. | pub-
RsltCode Result Code | Gives a code that tells | WORD Depends lished.
the result of the termi- on data
nal message. type.
16#0000: Normal
16#0100: Transmission
error’!
16#0200: Reception
error’!
16#0301 to 16#033F:
Same as for ACKC10.
*1. Refer to 5-1-3 Transaction Processing on page 5-5.
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(a) (c) (d) (e) () (@ [ () | () ()
_GEM_BusyHost- | Host-initiated | Gives the processing BOOL TRUEor |G R Not re- | Not
TerminalMsgSB Single-block | status of a host-initiat- FALSE tained. | pub-

Terminal ed single-block termi- lished.
Message nal message transac-
Transaction | tion.
Processing TRUE: Processing
Flag FALSE: Not processing
_GEM_HostTermi- | Host-initiated | Gives the receiving ter- | BYTE Depends
nalMsgSB_TID Single-block | minal number for a on data
Terminal host-initiated single- type.
Message Re- | block terminal mes-
ceiving Ter- | sage.
minal Num-
ber
(a) (c) (d) (e) () (@ [ () | () ()
_GEM_BusyHost- | Host-initiated | Gives the processing BOOL TRUEor |G R Not re- | Not
TerminalMsgMB Multi-block status of a host-initiat- FALSE tained. | pub-
Terminal ed multi-block terminal lished.
Message message transaction.
Transaction | TRUE: Processing
Processing FALSE: Not processing
Flag

_GEM_HostTermi- | Host-initiated | Gives the receiving ter- | BYTE Depends

nalMsgMB_TID Multi-block minal number for a on data
Terminal host-initiated multi- type.
Message Re- | block terminal mes-
ceiving Ter- | sage.
minal Num-
ber
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(a)

(c) (d) (e) (f) (@ | (h) | () 1)
(b)
_GEM_S9Error S9 Errors Gives SECS message | _sGEM_S9ER-
alarm information re- ROR
ceived from the host.
S9F1 Unrecog- Gives the number of UINT Depends |G R Not re- | Pub-
nized Device | times unrecognized on data tained. | lished.
ID Detection | devices IDs were re- type.
Count ceived from the host.™!
S9F3 Unrecog- Gives the number of UINT Depends
nized Stream | times unrecognized on data
Detection stream types were re- type.
Count ceived from the host.
S9F5 Unrecog- Gives the number of UINT Depends
nized Func- | times unrecognized on data
tion Detec- functions were re- type.
tion Count ceived from the host.™!
SOF7 lllegal Data Gives the number of UINT Depends
Detection times illegal data for- on data
Count mats were received type.
from the host.”
S9F9 Transaction | Gives the number of UINT Depends
Timer Time- | times an expected re- on data
out Detection | ply message was not type.
Count received from the
host."
SOF11 Data Too Gives the number of UINT Depends
Long Detec- | times the equipment on data
tion Count received data from the type.
host that was too large
to process."!
S9F13 Conversation | Gives the number of UINT Depends
Timeout De- | times that data was not on data
tection Count | received in time." type.
S9F13_MEXP | Conversation | Indicates the SECS STRING[7] Depends
Timeout message that resulted on data
Message in a conversation time- type.
out.
*1.  After the upper limit is reached, counting continues from 1.
A-1-15 Clock
(a) (c) (d) (e) () (@ | (h) | () 1)
_GEM_BusyEquip- | Equipment- | Gives the processing BOOL TRUEor |G R Not re- | Not
ChangeTime initiated Time | status of an equip- FALSE tained. | pub-
Change Re- | ment-initiated time lished.
quest Trans- | change transaction.
action Proc- | TRUE: Processing
essing Flag FALSE: Not processing
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@ (c) (d) (e) (f) (@) | (h) U} 1)}
(b)
_GEM_Equi- Equipment- Gives the results ofan | _sGEM_RSLT

pChangeTimeRslt | initiated Time | equipment-initiated
Change Re- | time change.

sults
Rslt Result Flag TRUE: Normal end BOOL TRUEor |G R Not re- | Not
FALSE: Error end FALSE tained. | pub-
RsltCode Result Code | Gives a code that tells | WORD Depends lished.
the result of the time on data
change. type.

16#0000: Normal
16#0100: Transmission
error’!

16#0200: Reception
error’!

16#0300: TIME data
error

*1. Refer to 5-1-3 Transaction Processing on page 5-5.

(a) (c) (d) (e) (f) (9) | (h) (i) ()
_GEM_TimeFor- Time Format | Gives the format of USINT Depends | G R Re- Not
mat time data. on data tained. | pub-

0: 12-byte format type. lished.

Not 0: 16-byte format

A-1-16 Spooling

(a) (c) (d) (e) (f) (g) | (h) (i) [1)]
_GEM_Spooling- Spooling Gives the spooling USINT 0to3 G R Not re- | Pub-
State State state. tained. | lished.

0: FUNCTION OFF
1: SPOOL INACTIVE
2: SPOOL ACTIVE
3: SPOOL ACTIVE/
SPOOL FULL

A-20 NJ-series SECS/GEM CPU Units User's Manual (W528)



Appendices

(a)

(c) (d) (e) () (@ | (h) (M) @
(b)
_GEM_SpoolPar- | Spool Pa- Gives the parameters | _sGEM_SPOO
am rameters for spooling. L_PARAM
EnableSpool- Spooling En- | Tells whether spooling | BOOL TRUEor |G R Re- Pub-
ing abled Flag is enabled. FALSE tained. | lished.
TRUE: Enabled.
FALSE: Disabled.
OverWriteS- Overwrite Tells whether the spool | BOOL TRUE or
pool Spool is overwritten when it is FALSE
full.
TRUE: Overwrite.
FALSE: Do not over-
write.
MaxSpool- Max Spool Gives the maximum UDINT 0 to 1000
Transmit Transmit number of SECS mes-
sages that can be sent
from the spool.
(a) . .
(c) (d) (e) (f) (@) | (h) (M) @
(b)
_GEM_SpoolCon- | Spool Infor- | Gives information for _sGEM_SPOO
dition mation managing the spool. L_CONDITION
SpoolCountAc- | Spool Count | Gives the number of UINT 0to 1000 |G R Not re- | Pub-
tual Actual SECS messages stor- tained. | lished.
ed on the spool.
SpoolCountTo- | Spool Count | Gives the total number | UDINT Depends
tal Total of SECS messages on data
that were stored on the type.
spool.
SpoolFullTime | Spool Full Gives the date and DATE_AND_TI | Depends
Time time at which the spool | ME on data
was last full. type.
SpoolStartTime | Spool Start Gives the date and DATE_AND_TI | Depends
Time time that the spool was | ME on data
last started. type.
A-1-17 User-defined Messages
(a) (c) (d) (e) () (9) | (h) (i) )
_GEM_BusyHos- Host-initiated | Gives the processing BOOL TRUEor |G R Not re- | Not
tUserMsg User-defined | status of a host-initiat- FALSE tained. | pub-
Message ed user-defined mes- lished.
Transaction | sage transaction.
Processing TRUE: Processing
Flag FALSE: Not processing
_GEM_HostU- Host-initiated | Gives the number of UINT Depends
serMsgNo User-defined | the received host-initi- on data
Message ated user-defined mes- type.
Number sage.
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(a) (c) (d) (e) () (@ [ () | () ()
_GEM_BusyEqui- | Equipment- Gives the processing BOOL TRUEor |G R Not re- | Not
pUserMsg initiated status of an equip- FALSE tained. | pub-

User-defined | ment-initiated user-de- lished.
Message fined message transac-
Transaction | tion.
Processing TRUE: Processing
Flag FALSE: Not processing
_GEM_EquipU- Equipment- Gives the number of a | UINT Depends | G R Not re- | Not
serMsgNo initiated received equipment-ini- on data tained. | pub-
User-defined | tiated user-defined type. lished.
Message message.
Number
(a) . .
(c) (d) (e) (f) @ [ () | () 1)
(b)
_GEM_EquipU- Send Equip- | Gives the results of _sGEM_RSLT
serMsgRslt ment-initiat- | sending an equipment-
ed User-de- | initiated user-defined
fined Mes- message.
sage Result
Rslt Result Flag TRUE: Normal end BOOL TRUEor |G R Not re- | Not
FALSE: Error end FALSE tained. | pub-
RsltCode Result Code | Gives a code that tells | WORD Depends lished.
the result of the user- on data
defined message. type.

16#0000: Normal
16#0100: Transmission

error’!
16#0200: Reception

error’!

*1. Refer to 5-1-3 Transaction Processing on page 5-5.
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A-2 Correspondence between Formats
and Data Types

The meanings of the formats used in the items and variable data and the corresponding data types
used in an NJ-series CPU Unit are given in the following table.

Format Meaning Corresponding data type
B Binary BYTE
u1 1-byte unsigned integer USINT
u2 2-byte unsigned integer UINT
U4 4-byte unsigned integer UDINT
11 1-byte signed integer SINT
12 2-byte signed integer INT
14 4-byte signed integer DINT
F4 4-byte floating point number | REAL
F8 8-byte floating point number | LREAL
A ASCII STRING
BOOLEAN | Logic value BOOL
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A-3 Designing Tasks to Use the GEM

Services

A-3-1

A-24

When you design tasks to use the GEM Services, you must consider the GEM Service startup time
and the communications performance for GEM instructions.

Refer to the NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) for the task operation
specifications and system service operation specifications of the NJ-series Controllers.

GEM Service Startup Time

The time required for the GEM Service status to change to Run after the power supply to the
SECS/GEM CPU Unit is turned ON is called the startup time. It depends on the task execution time
ratio. The task execution time ratio is the ratio between the set task period and the task execution
time. You can check the set task period and the task execution time with the Task Execution Time
Monitor on the Sysmac Studio. Refer to A-3-3 Checking the Task Execution Time Ratio on page A-26
for details on checking the task execution time ratio.

The following table gives guidelines for the GEM Service startup time. The GEM Service startup time
increases with the task execution time ratio. If the GEM Service startup time reaches 60 s or longer, an
error occurs in the GEM Services.

Task execution time ratio [%] | Average startup time of GEM Services [s]

20 18.1
50 20.6
80 38.6

The above values are the results of actual measurements. The measurement conditions are given in
the following table.

Item Measurement condition
Task configuration Primary periodic task only
Task period [ms] 1
Unit configuration No CJ-series Units

Network configuration | = No EtherCAT connection

* No HMI connection

* No connections to other Controllers

* Connection to Sysmac Studio through Ethernet

The time required for the operating mode to change to RUN mode after the power supply is turned ON
to the SECS/GEM CPU Unit is the same as for NJ-series Standard CPU Units.

@ Precautions for Correct Use

As a guideline, design the tasks so that the task execution time ratio is 80% or lower. Always
use the actual system to confirm the GEM Service startup time under all possible conditions.
Startup processing for the GEM Services is performed by the system services. Therefore, if oth-
er processing is performed by the system services, the GEM Service startup time may exceed
the design value.
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A-3-2 Communications Performance of GEM Instructions

The communications performance of the GEM instructions depends on the task execution time ratio
and the size of the SECS message send data.

You can consecutively execute GEM instructions even before the SECS messages have been sent. If
you consecutively execute GEM instructions before the SECS message are sent, the SECS messag-
es to send are buffered in the send buffer of the GEM Services. If the volume of the SECS messages
exceeds the send buffer capacity, GEM instructions will end in errors. Therefore, use the following ref-

-A19S IO oY) esn o} syseL Buiubiseq ¢-v

s991

erence values to design the tasks and user program.

Task Execution Time Ratio and GEM Instruction Communications
Performance

The communications performance of the GEM instruction decreases as the task execution time ratio
increases. The following table provides reference values for the SECS message send interval when
the Report Event (GEM_ReportEvent) instruction is executed consecutively.

>

@

N

e

o

3

3

c

3.

8

=

SECS message average send interval for consecutive GEM_ReportEvent 2
Task execution time ratio [%] ge av g. I_ . i T v 2
instruction execution [ms] B

3

o

20 73 3
30 83 %
40 100 o
50 128 a
=

60 160 5
,@..

70 243 c
=}

80 424 g
(7]

The above values are the results of actual measurements. The measurement conditions are given in
the following table.

Item Measurement condition
Task configuration Primary periodic task only
Task period [ms] 1
Unit configuration No CJ-series Units

Network configuration | « No EtherCAT connection

* No HMI connection

* No connections to other Controllers

* Connection to Sysmac Studio through Ethernet
Sent SECS messages | Event Report Send (S6,F11)

Sent data size [bytes] | 17

Size of SECS Message Send Data and Communications Perform-
ance of GEM Instructions

The communications performance of the GEM instruction decreases as the size of the SECS message
send data increases. The following table provides reference values for the SECS message send inter-
val when the Event Report (GEM_ReportEvent) instruction is executed consecutively.
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SECS message average send interval for consecutive GEM_ReportEvent in-
struction execution [ms]

17 73
30K 154

Sent data size [bytes]

The above values are the results of actual measurements. The measurement conditions are given in
the following table.

Item Measurement condition
Task configuration Primary periodic task only
Task period [ms] 1
Task execution time ratio [%] | 20
Unit configuration No CJ-series Units
Network configuration * No EtherCAT connection

* No HMI connection
* No connections to other Controllers
* Connection to Sysmac Studio through Ethernet

Sent SECS messages Event Report Send (S6,F11)

M Precautions for Correct Use

Always use the actual system to confirm the GEM instruction communications performance un-
der all possible conditions.

GEM instruction processing is performed by the system services. Therefore, if other processing
is performed by the system services, the GEM instruction communications performance may be
lower than the design value.

A-3-3 Checking the Task Execution Time Ratio

You can check the task execution time ratio in the Task Execution Time Monitor of the Sysmac Studio.
Refer to the Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for operating procedures for
the Task Execution Time Monitor.

The task execution time ratio is calculated with the following formula.

Task execution time ratio [%] = Average value of task execution time [s] + Set task period [s] x 100

For example, if the Task Execution Time Monitor displays the following values, the task execution time
ratio is approx. 28.9%.

Task execution time ratio [%] = 288.9 ps/1,000 ys x 100

¥ I PrimaryTask

=28.9%

Task Execution Time [N ]

Minlj: 259.6us Average : 203.0us Max : 5445us Set penod]: 1000us Period exceeded

Task execution count: 30177 times  Task period exceeded count: Otimes
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A-4 Basic Specifications, Performance
Specifications, and Functional Speci-
fications

Refer to the following manual or sections for the basic specifications, performance specifications, and
function specifications of the SECS/GEM CPU Unit.

-oadg aouewloLad ‘suonesyidadg siseg p-y

suonesyioadg [euon3oung pue ‘suoiesiyl

Specifications Reference
Basic specifications NJ/NX-series CPU Unit Software User’s
Performance specifications Manual (Cat. No. W501)
Functional Functions shared with NJ-series CPU Units
specifica- SECS/GEM standard functions supported by the 1-2 Standard Compliance of the
tions SECS/GEM CPU Unit SECS/GEM CPU Unit on page 1-5
GEM Services 2-1 System Configuration on page 2-2
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A-5 Version Information

There are six types of versions of the hardware and software related to the SECS/GEM CPU Unit:
* Unit version

* GEM Service version

* SECS/GEM Configurator version

* Log Viewer version

» Version of a project that is created by the SECS/GEM Configurator

» Sysmac Studio version

This appendix describes how to check these versions, how they are related to each other, and what to
note on the versions.

A-5-1 Checking Versions

The checking methods of versions are given in the following table.

Type How to check

Unit version * ID information indication on the SECS/GEM CPU Unit

* Production Information on the Sysmac Studio

Refer to Versions on page 26 for details.

GEM Service ver- * |D information indication on the SECS/GEM CPU Unit

sion * Production Information on the Sysmac Studio

» System-defined variable: _GEM_Version

Refer to Versions on page 26 and A-1-1 GEM Service Version on page A-3 for details.
SECS/GEM Config- | = About Software under the Help Menu on the SECS/GEM Configurator

urator version * Title bar of the SECS/GEM Configurator

Refer to About Software on page 8-31 and 8-3-1 Window Configuration on page 8-10 for
details.

Log Viewer version | ¢ Help on the Log Viewer

Refer to 6-3-12 Help on page 6-20 for details.

Project version * Open under the File Menu on the SECS/GEM Configurator

* GEM Service operations under the Controller Menu on the SECS/GEM Configurator
Refer to Open on page 8-15 and GEM Service Operation on page 8-23 for details.

Sysmac Studio ver- | ¢+ About Sysmac Studio under File Menu on of the Sysmac Studio
sion Refer to the Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for details.

A-5-2 Relationship between Unit Version and GEM Service Version

The relationship between the unit version of the SECS/GEM CPU Unit and the GEM Service version is
given in the following table.

Unit version | GEM Service version

Ver.1.09 Ver.1.00
Ver.1.10

Ver.1.11 or later | Ver.1.01
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M Precautions for Correct Use

If you use the backup functions between different CPU Units, the backup data may not be com-
patible depending on the unit version of the CPU Unit and GEM Service version of the backup
source and the unit version of the CPU Unit and GEM Service version of the restore destina-
tion. Refer to 7-2-5 Compatibility between Versions of CPU Units on page 7-6 for details on the
compatibility of backup data between different CPU Unit versions.

UOIJBWLIOJU| UOISIBA G-V

A-5-3 Relationship between Unit Version and Sysmac Studio Version

Each unit version of the SECS/GEM CPU Unit has a corresponding Sysmac Studio version. You can-
not use any combinations other than the corresponding combinations.

Ask your OMRON representative about the Sysmac Studio versions that you can use with each unit
version of the SECS/GEM CPU Units.

A-5-4 Combinations of Versions That Require Attention and How to
Deal with Them

You need to pay attention to the following combinations of versions. You cannot use them if the combi-
nations of versions are not correspondence.

* GEM Service version and SECS/GEM Configurator version

+ SECS/GEM Configurator version and project version

I GEM Service Version and SECS/GEM Configurator Version

For the possible combinations of the GEM Service version and SECS/GEM Configurator version,
availability is shown in the following table.

uoISIa/ 0IpNIS OBWSAS puB UOISISA HUM Usamiaq diysuoneisy €-G-y

SECS/GEM Configurator version
GEM Service version
Ver.1.01 Ver.1.00
Ver.1.01 Can be used. Cannot be used.
Ver.1.00 Cannot be used. | Can be used.

If the combination of the GEM Service version and SECS/GEM Configurator version cannot be used,
an error message is displayed when you transfer the GEM setting data between the SECS/GEM CPU
Unit and the SECS/GEM Configurator.
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scenarioTestV101 - SECS/GEM Configurator Version 1.01 ﬁ

} The version of connected controller is not supported.
W SEM Service version of connected controller: 1.00
SECS/GEM Configurator wversion: 1.01

-

Use a version of SECS/GEM Configurator that supports the
version of connected controller.

In this case, replace either of the SECS/GEM CPU Unit and the SECS/GEM Configurator so that the
combination of their versions can be used.

I Between SECS/GEM Configurator Version and Project Version

The version of a project will be the same as the version of the SECS/GEM Configurator where the
project is created. Therefore, a difference in versions of the SECS/GEM Configurator and a project in-
dicates that the version of the SECS/GEM Configurator where its project was created is different from
the version of the currently used SECS/GEM Configurator.

For the possible combinations of the SECS/GEM Configurator version and project version, availability
is shown in the following table.

. . Project version
SECS/GEM Configurator version

Ver.1.01 Ver.1.00
Ver.1.01 Can be used. Cannot be used.
Ver.1.00 Cannot be used. | Can be used.

If the combination of the SECS/GEM Configurator version and project version cannot be used, an er-
ror message is displayed on the computer when you open the project on the SECS/GEM Configurator.
The error message that displayed and its corrective action depend on which version is earlier between
the project to open and the SECS/GEM Configurator.

® When the Version of a Project to Open Is Earlier Than the Version of the
SECS/GEM Configurator

When the version of a project to open is earlier than the version of the SECS/GEM Configurator, an
error message is displayed as shown below.
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The project was created with a lower version of SECS/GEM
Configurator.

Do you want to convert it to the latest version?

Project version: 1.00

UOIJ_WLIOJU| UOISIBA G-V

If you click OK Button, the version of the project is updated to correspond to the version of the
SECS/GEM Configurator.
If you click the Cancel Button, the processing to open the project is interrupted.

® When the Version of the SECS/GEM Configurator Is Earlier Than the Ver-
sion of a Project to Open

When the version of the SECS/GEM Configurator is earlier than the version of a project to open, an
error message is displayed as shown below.

i The project cannot be opened because it is created with a higher
&= version of SECS/GEM Configurator.
Project version: 1.01

Wway] Yim [ea 0) MOH pue uonuany alinbay Jey | SUoISIg/ JO SUONBUIqWOD H-G-Y

In this case, replace the SECS/GEM Configurator so that the combination of their versions can be
used.
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