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Document and App Conventions

Throughout the MicroCODE Control (EPP) App and its documentation the following conventions are
used....

Live/Online PLC Data

0ld/0ffline PLC Data
App or File Data

Read Only Data

. Fault / Fatal

. Errors: Severe/Destructive

Errors: Controlled/Repaired

Warning

Confirmation

Configuration / Selection

Information
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The information in this manual is subject to change without notice and should not be construed as a
commitment by MicroCODE Incorporated.

Some of the software described in this document is furnished under a license from a 3™ party and may be
used or copied only in accordance with the terms of such license. No responsibility is assumed for the use or
reliability of this software by MicroCODE Incorporated.

© MicroCODE Incorporated 2020, 2021, 2022, 2023 — Unpublished, All Rights Reserved.

For GM Strategic Supplier use only — when used outside of a GM Strategic Supplier Site no part of this
publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means,
electronic, mechanical, photocopying, recording, or otherwise, without the prior written permission of the
document owner:

MicroCODE Incorporated
55 E. Long Lake Rd, #224
Troy, MI 48085
Attn: Tim McGuire
tmcguire@mcode.com

All readers of this document are requested to return feedback (corrections, improvements, additions and
subtractions) to the document owner. Please use the Reader’s Comments form at the end of this document.
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Purpose of this Document

This document, MCX-U01 (Control — EPP — User Guide), is the user’s guide for the MicroCODE
Control Simulation App. It is intended to guide EPP support personnel through the process of configuring a
simulation and testing a EPP Error Proofing System in a General Motors Strategic Supplier plant.

Intended Audience

The intended audience of this document is GM Strategic Supplier support personnel who are going to
implement, test, and support a GM EPP in a General Motors plant.

Audience Prerequisites
GM EPP support personnel need the following training prior to reading this document:
e Microsoft Windows 10 or higher

e General Motors Error Proofing Platform (EPP) System Training (Advanced)

GM EPP support personnel also need to be familiar with the following GM EPP documents prior to reading
this document:

e EPP System Overview
e EPP Test Procedures
e EPP Process Tool Testing

Software Prerequisites
Support personnel need the following laptop environment for this App:

Microsoft Windows 10

Microsoft .NET 4.5 or higher

GEPICS Export Files (EPP Build Data format from GEPICS Coordinator)
EPP PLC Programs from target GM Facility

Hardware Prerequisites

Support personnel need the following hardware environment for this App:

e Windows 7 or Windows 10 PC
e Spec support for .NET 4+
e Logix 5000 L5x, L6x, L7x

MicroCODE Control Apps Document : MCX-U01 (Control - EPP - User Guide) v3.0.0a1.docx
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Document Structure

This manual contains the following chapters:
e Chapter 1 — Introduction to the MicroCODE Control (EPP) App
e Chapter 2 — Installing MicroCODE Control (EPP) App
e Chapter 3 — Configuring the Site for Simulation
e Chapter 4 — Monitoring Production as a Viewer
e Chapter 5 — Configuring the Simulated Vehicle Orders
e Chapter 6 — Running System Acceptance Tests (SATs)
e Chapter 7 — App Shortcuts and Special Features
e Chapter 8 — Handling App Support and Issue Reporting
e Appendix A — The MicroCODE Logix 5000 API Program
e Appendix B — Required EPP Patches for the App

e Appendix C — Memory and I/O Management in the App

Associated Documents
For additional information on EPP Simulations, see the following documents:
e EPP System Overview
e EPP Test Procedures
e EPP Process Tool Testing

e EPP Simulation Tool User Manual

Document MCX-U01 (Control - EPP - User Guide) v3.0.0a1.docx MicroCODE Control Apps
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Introduction to the MicroCODE Control (EPP) App

This app is used to control the generation of simulated GEPICS Jobs (Customer Orders) during System
Acceptance Tests (SATs) outside of a normal GM production facility. This app can also control the EPP
Conveyor simulation software held within the EPP Cell Controller, without opening the EPP ControlLogix
Program. In addition, it allows a user to view the GSIP Defect Queue and GEPICS Trace Data Queue to
check the results of any Error Proofing Action test. This allows Strategic Supplier personnel to simulate
conveyor movement, Build Data delivery and Error Proofing Actions (TASKs) without having the actual
conveyor at the Strategic Supplier’s site, enabling them to test Error Proofing Actions and perform System
Acceptance Tests (SATs)... all from one App.

Example 1 The MicroCODE Control (EPP) App

| C MicroCODE Control (EPP) - v1.0.2 (7)

[R72N o j[fenv 1 [[™ebx 1 j[f@bx™ 499 |[Vex e | A4coO
Siower Stop | [Faster Clear Bypass SV 7]

NIO

2100¢

B 17-12-200 1712201 [B|[B] 1712202 [B]| B 17122030 [H|[E 17-1220a. [ 17-12205L

GAP G AP

DT

e
[}

17-T2-200R 17-T2-201R 17-T2-202R 17-T2-203R 17-T2-204R 17-T2-205R

5]

Job Restart Ermpty Gap ODD... GTT2TZ1

ABOUT PROFILES: CONNECT: TZN SIM: TZN SIM: TZN SIM: TZN SIM: TZN SIM: =
SET-UP... ONLINE RUNNING ABORT EMPTY SAVE RESTORE e

Status: Ready 29-Jan-21 01:55:13 PM 68.052 MB

This tool is used in connection with several other components:

e EPP Cell Controller (EPP PLCs) — mandatory

e Control Laptop (Windows 7 or Windows 10) — mandatory
e EPP I/O Networks — mandatory

e EPP Error Proofing Stations — mandatory

This tool was written with the assumption that the GM IT Systems would not be available:

e EPP Web Server — optional (but highly recommended)
e GEPICS Server — optional

e GSIP Server — optional

e GPM&C Server — optional

Document MCX-U01 (Control - EPP - User Guide) v3.0.0a1.docx MicroCODE Control Apps
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The high-level work process for performing SATs at the Strategic Supplier Sites (SSS) is as follows:

e Configure the new I/O and Error Proofing Actions in the target Plant’s environment
e Save the EPP PLCs from the Plant (after configuration download*)

e Take the Logix ACD Files to the SSS and load into Test Area Controller

o Use the MicroCODE Control (EPP) App to generate simulated Vehicle Orders

e Perform SATSs of the staged hardware and tooling

e Use the MicroCODE Control (EPP) App to check the generation of GSIP Defects

e Use the MicroCODE Control (EPP) App to check generation of GEPICS Trace Data

* In order to reserve I/O Nodes addresses in the target GM plant you must go there and configure into their
SQL database—thru the EPP Server—all I/O you will be installing. This ensures the plant will not use
these same Node address for changes they make while the supplier is staging new equipment at their build
shop.

After this I/O is configured, the Supplier must perform a Partial Configuration Download into the EPP
PLCs. This must be done to ensure the Plant can continue doing their normal work and will not be caught
in a situation where EPP requires a ‘Full Configuration Download’ which cannot be down while the Plant
is running.

Be aware: Any changes to the Production system require start-up support. The Supplier cannot
come into the Plant make changes, download them, and walk away.

MicroCODE Control Apps Document : MCX-U01 (Control - EPP - User Guide) v3.0.0a1.docx
Page 12 Updated: 6/29/23
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Figure1  The GM Strategic Supplier Site (SSS) Environment

The dotted line elements are optional* in the Strategic Supplier Sites, all other components are mandatory.
The required Hirschmann (or Cisco) Ethernet switches are not shown.

GEPICS GSIP GPM&C EPP*
Vehicle Orders & Vehicle Defects & Production Status System Monitoring
Component Trace Quality Control and Configuration
1
[

EPP Cell Controller Controls Laptop

EPP PLCs Windows 7 or

Area Controller Windows 10

EtherNet/IP (NIO)

I0-Link (IOL)

* The GEPICS, GSIP, and GPM&C Servers are optional because you can use the MicroCODE App to view
the queues and buffers used to communicate with these GM IT systems and verify the data that will be
transmitted to the servers in the Plant when installed.

* An EPP Server (actual or Laptop) is required to view or change any EPP Configuration. So, while the
EPP Control App does not need this Server, the User will need this do complete SATs. If the EPP Server is
available, the Control App can be auto-configured from the SQL DB on the Server.

If Error Proofing Actions (TASKSs) are going to be created or edited at the Strategic Supplier site, they will
need an EPP Server with the SQL Database from the target GM Facility. Changes to EPA or I/O
Configurations can be performed in the Test site and downloaded to the EPP PLCs. But these changes will
have to be documented carefully and reproduced in the GM production facility because there are no
import/export tools for EPP SQL configuration at this time.

Document MCX-U01 (Control - EPP - User Guide) v3.0.0a1.docx MicroCODE Control Apps
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Installing MicroCODE Control (EPP) App

The Control App uses a standard Windows install procedure.

STEP 1: Acquire the Microsoft Installer (.MSI) file for the version you want to install.

The App installs from a single MSI file that is approximately 10MB in size.
The setup.exe file is optional and is not required for an installation.

B Name Date modified Type Size

i‘E‘ Control (EPP) Setup.msi 10/20/2020 8:08 PM Windows Installer ... 19,739 KB

@ setup.exe 10/20/2020 8:08 PM Application 531 KB

STEP 2: Double-click the .MSiI file to start the installation

NOTE: If you have a previous version installed its best to uninstall it first. Uninstalling the App
does not delete any user configured data (which is held in your ‘Documents’ folder).

1% MicroCODE Control (EPP)

i MicroCODE Control (EPP)
Welcome to the MicroCODE Control (EPP) Setup ’ ‘ Select Installation Folder
Wizard
The installer will guice you through the steps required to install MicraCODE Contral (EPF) The installer will install MicroCODE Control (EPF) 1o the following folder.
an your computer.
To install in this folder. click *Next". To install to & different folder. enter it below or click
"Browse"
Folder.
CA\Program Files\MicroCODE IncorporatecdiMicroCODE Contral Browse...
Disk Cost...
Copyright® 20182020 MicraCODE, Inc. Al Rights Reserved. Install MicroCODE Control (EPP) for yourself, or for anyone who uses this computer:
O Everyone
® Just me
<Back Cancel < Back Cancel

The simplest thing is to just accept all the default install locations...

15 MicroCODE Control (EPP)

i MicroCODE Control (EPP)
Confirm Installation Installing MicroCODE Control (EPP) ’ ‘
The installer is reachy to install MicroCODE Cantrol (EPF) onyour computer. MicroCODE Control (EPF) is being installed,
Click "MNext" to start the installation
Flease wai...
Document MCX-U01 (Control - EPP - User Guide) v3.0.0a1.docx MicroCODE Control Apps
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% MicroCODE Control (EPP)

Installation Complete ’ ‘

MicroCODE Control (EPF) has been successfully installed.

Click "Close" to exit

Please use Windows Update to check for any critical updates to the NET Framewark.

I Concel

After installation you will have the following:

o START MENU Shortcuts are created for the App, its Release Notes, and the App’s
User Guide

"® Messaging

MicroCODE Incorporated ‘ @
Control (Autoclave) Hardware
Control (Autoclave) - Release Notes
Control (Autoclave) - User Guide

Control (EPP)

Control (EPP) - Release Notes

Control (EPP) - User Guide Controls

Control (SEP)

0o nn .

Control (SEP) - Release Notes

(9]

]
| |
b

Control (SEP) - User Guide

o
™

Radix

SEP DCDL Tool

SEP DCDL Tool - Register DLL

D100 B IO

CED NNl Tanl _ Ralaaca Natac

MicroCODE Control Apps Document : MCX-U01 (Control - EPP - User Guide) v3.0.0a1.docx
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e DESKTOP Shortcuts — there two (2): 1) the Windows App, and 2) the importable
.L5X file for the Logix 5000 API program needed in the EPP Cell Controller.

c C

[—]

prgAPLL5X  MicroCODE
Control (EPP)

e Program Files — App Executable and Data Files

B Name Date modified Type

B Lenovo 8/11/2020 1:38 AM File folder
n Logitech 8/11/2020 1:38 AM File folder
n Malwarebytes 8/11/2020 1:38 AM File folder
B B MicroCODE Incorporated 10/20/2020 8:10 PM File folder
B Microsoft 9/12/2020 6:19 PM File folder
B Microsoft Analysis Services 8/11/2020 1:39 AM File folder
B Microsoft ASP.NET Core Runtime Pack...  8/11/2020 1:39 AM File folder
- . .

Date modified Type

l MicroCODE Control (Autoclave) 8/11/2020 1:38 AM File folder
- MicroCODE Control (DCDL) 8/11/2020 1:38 AM File folder
|| - MicroCODE Control (EPP) 10/20/2020 8:10 PM File folder

B Name Date modified Type

- GFXs 10/20/2020 8:10 PM File folder
n Images 10/20/2020 8:10 PM File folder
B 15xs 10/20/2020 8:10 PM File folder
l PDFs 10/20/2020 8:10 PM File folder
- Sounds 10/20/2020 8:10 PM File folder

g Control (EPP).exe 10/20/2020 8:07 PM Application 3,338 KB
B Control (EPP).exe.config 10/20/2020 1:22 PM Configuration Sou... 1KB
. Control.ico 9/13/2020 9:17 PM Icon File 267 KB
B DeployLX.Licensing.v5.dll 11/11/2013 10:39 AM Application extens... 1,086 KB
B INGEARNET.Interfaces.dll 7/14/2010 2:10 PM Application extens... 20 KB
B INGEAR.NET.Logix.dll 4/20/2018 2:23 PM Application extens... 368 KB
g nlx7rt5017487 lic 2/7/2020 3:12 PM LIC File 2 KB
B SmartAssembly.Attributes.dll 11/10/2016 2:28 PM Application extens... 16 KB

Document MCX-U01 (Control - EPP - User Guide) v3.0.0a1.docx MicroCODE Control Apps
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¢ Documents — Your data, Profile Configurations, Event Logs, Seed Jobs, etc.

B Name Date modified Type

n Library 9/4/2020 11:58 AM File folder
- MicroCODE Control (Autoclave) 8/12/2020 6:06 AM File folder
|| - MicroCODE Control (EPP) 10/6/2020 3:26 PM File folder
- MicroCODE Control (SEP) 8/12/2020 6:06 AM File folder
- MicroCODE Control (Utility) 8/12/2020 6:06 AM File folder
My Data Sources 8/12/2020 6:06 AM File folder

B Name Date modified Type

B Backups 10/20/2020 10:01 PM File folder
[ | Configuration 9/13/2020 6:06 PM File folder
BB Events 10/20/2020 10:01 PM File folder
- GEPICS Formats 10/6/2020 3:26 PM File folder
B GEPICS Seeds 10/15/2020 7:49 PM File folder
[ | Recordings 10/20/2020 10:01 PM File folder

STEP 3: Install the supplied FONTS

The first time you run the App it checks for a set of Fonts it requires for proper operation. If any
of them are missing, you will see the following...
NOTE: The “SEP” App is shown below, the “EPP” App is identical.

W e=OMNIE @ ~ M = 5%

MicroCODE Control (SEP)
Version: 1.0.12 Alpha (1) Major.Minor.Release (Build)

Copyright © 2012-2019 MicroCODE, Inc. All rights reserved. SEP Work

w

DIO Rc omUIE.. ETSFunctio.. Jicrot

? Il required Fonts are not installed, App cannot
2]

Office 365
_Desktop Install all Fonts from the App Folder: C:\Program
Files\MicroCODE Incorporated\MicroCODE

proceed.

20

Quit... you need to install Fonts! II‘

MicroCODE Control Apps Document : MCX-U01 (Control - EPP - User Guide) v3.0.0a1.docx
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You can select the path to the required Fonts right from the dialog box...
NOTE: The “SEP” App is shown below, the “EPP” App is identical.

fi

)CODE Control (SEP) ’

SFunctio... MicreCOD...

proceed.

Paste the path into Windows Explorer to get to the supplied Fonts, select them all, right-click, and
select Install... Note: On Windows 10 machines it is necessary to_Install for All Users.

-
@u= v Computer » C_TMCGUIRE (C:) » Program Files » MicroCODE Incorporated » MicroCODE Control (SEP) » Fonts
File Edit View Tools Help A Fonts Fonts
Organize = Ay Preview Print New folder = 0l @
GM-Fort = Name ’ Date modified Type Size
GM - Can —
<SP - KUM s AkzidGroStdBolExt.tf 5, TrueType font file 146 KB
. v | AkzidGroStdExt.tf 5 TrueType font file 162 KB
o s AkzidGroStdLigExt.tf 5, TrueType font file 206 KB
| v AkzidGroStdMedExt.tf 5/7/200 TrueType font file 138 KB
% iCloud Pk =
s+ MC_LCD.TTF Preview ype font file 28 KB
= Recent PI
s | MC_LED.TTF Print ype font file 19 KB
o + ProFontWindo| 3 Open with Code ype fant file 50 KB
- Libraries
. & Install
& Documer -
B Keepyid £ ] Convert to Adobe PDF
e Important:
‘ Scan with Microsoft Security Essentials|
personsl Install for All Users.
k=] Pictures Compare with Araxis Merge
Tools Queue for Comparison
Vid 3
E ages Send to 3
* Homegrou| Cut
Copy
L
E'Computar Create shortcut
C_TMCGL
= Delete
s D_TMCGL
Foace Rename
7 items selected Date mog Properties 35 PM - 5/7/2006 1:23 PM
Abg
Installs selected fonts
Document MCX-U01 (Control - EPP - User Guide) v3.0.0a1.docx MicroCODE Control Apps
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SITE View—-AllEPP PLCs

The next run of the App will go right to the main App Screen...

|G hicioCDE Control (CF7) - ¥1.0.2 (73

[€fFznv] o j[FPT Vv B [feWWV] 8 [[BBXv] 0 [j[@abx v o [[VexX V] o |

(AD) - Area Name - (A1) -Area Name ———— | (A2) - Area Name (A3) - Area Name - {Ad) - Area Name

ABOUT PROFILES: CONNECT: TZN SIM: TZN SIM: TZN SIM: TZN SIM: TZN SIM: { ¢
SET-UP... OFFLINE OFFLINE OFFLINE OFFLINE OFFLINE OFFLINE
Status: Ready 03-Feb-21 01:47:59 PM 74.096 MB i
That completes the installation. There is nothing else to install.

You do not need:

e GE Fanuc - CIMPLICITY
e Rockwell Automation — RSLinx
e Microsoft — Office

Just the MicroCODE Control (EPP) App.

MicroCODE Control Apps Document : MCX-U01 (Control - EPP - User Guide) v3.0.0a1.docx
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I

Multiple copies of the MicroCODE Control (EPP) App can be run against the same EPP Cell Controller
simultaneously. This allows multiple SAT Teams to work on different Track Zones in the Area.

3  Configuring the Site for Simulation

There is no limit to the number of ‘Viewers’ connected to a Cell Controller in this App, other than load
on the associated Ethernet Card(s) in the PLC.

While only one of the Stations can generate simulated GEPICS Jobs for a particular Track Zone, other
Viewers of the Track Zone can have their own simulation running from a different client. The
‘Generators’ are mandatory and must stay ‘connected’ to the Cell Controller. The ‘Viewers’ can
come and go as they please.

Example 2 Multi-user MicroCODE Control (EPP) App Architecture

Controls Laptop
Windows 7/10
Simulation Generator 1
Simulation Viewer 1

i Controls Laptop
¢ Windows 7/10
: Simulation Viewer 2

i Controls Laptop
¢ Windows 7/10
: Simulation Viewer 3

*
*
*
*
*
“
*

LTC TRACK ZONE [0]
1% Footprint Conveyor [0]

i Controls Laptop
¢ Windows 7/10
: Simulation Viewer 4

i Controls Laptop
¢ Windows 7/10
: Simulation Viewer 5

Controls Laptop
Windows 7/10
Simulation Generator 2
Simulation Viewer 6

i Controls Laptop
¢ Windows 7/10
¢ Simulation Viewer 7

i Controls Laptop
¢ Windows 7/10
: Simulation Viewer 8

----- -‘-‘-‘-;-‘w--------------------- ......’.‘.:-‘-‘-‘.....................
“” ““
LTC TRACK ZONE [1]
18t Footprint Conveyor [1]
ﬂ““‘ ”““‘
FOTTTTITIIIIIIT PO . FTTTIIII I O .

NEW in v1.0.1 The App can
now generate Jobs into any
Footprint the user chooses.
It is not limited to the LTC
Footprint.

i Controls Laptop
¢ Windows 7/10
: Simulation Viewer 9

Document MCX-U01 (Control - EPP - User Guide) v3.0.0a1.docx
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The user can tell if they are the ‘Generator’ by the “Simulation Owner” indicator at the bottom of the screen.

NOTE: This indicator is only visible when a Simulation is running in the EPP Cell Controller.

GENERATOR:

NEW in v1.0.1 The App can now generate Jobs into any
Footprint the user chooses. It is not limited to the LTC
Footprint.

VIEWER: Because of this new capability the concept of a
‘Simulation Owner’ has been deprecated. Any App user
can generate GAPs, EMPTY CARRIERs, and JOBs into
any Footprint they choose at any time that a Simulation
has been started—by anyone—in the EPP Controller.

Any ‘Viewer' can take over the Simulation but aborting the current Simulation and starting a new

one...
e On the Viewer—or current Generator—press [F6] TZN SIM: ABORT
e On the Viewer (the new Generator), press [F5] TZN SIM: START

MicroCODE Control Apps Document : MCX-U01 (Control - EPP - User Guide) v3.0.0a1.docx
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A Station is configured for a specific EPP Cell Controller in the SETTINGS dialog box.

Figure2  SETTINGS: EPP Cell Controller Tab

Currently selected Configured Unconfigured
Cell Controller. Controller but not Controller.
currently ‘selected’.

Cell Controllers [Units | Language | Options [ SQ

EPP Site EPP Cell Controller

Name: ORION AreainSite: 17 - PRE-TRIE A1CO
BT1Cx Launch Project Cellin Area: CELL Name .

PLC Track Zones

Selected Cell Controller (CLX) Configuration

Area: 17 - TRIM TCP/IP
Cell: 17-T1 EPP Main Processor (EPP) Slot. | @ A

PLC Name: EP_GMT10021 Number of Track Zones in this :

Cell Controller is configured Check 'deployed' for all Deploy

Cell Controller is deployed \
Uncheck 'deployed' for all Undep|oy

Import... Export... OK Cancel

TCP/IP Address of the Logix Chassis Slot #s
EPP PLC EN2T Card For both the EPP PLC.
Selection & Viewer

Document MCX-U01 (Control - EPP - User Guide) v3.0.0a1.docx MicroCODE Control Apps
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Cell Controllers [ Units | Language | Options | SQL

r EPP Site r EPP Cell Controller

Name: ORION Areain Site: 17 - PRE-TRIE A1CO
BT1Cx Launch Project CellinArea: CELL Name .

TZNi Name Footprints FPTsi Conveyor AREA Format

17-T1 15 ® |CG_GMT1@@_FPS EPP_AreaDefault. txt [

0 15

) 15
e 15 |
0 ——
) 15
T S T s O —

<

GEPICS Format: NOTE: Each EPP Track Zone requries two (2) GEPICS Formats to view Job Build
Data from the EPP Line Tracking (LTA) and EPP GEPICS Buffer (BDX).

Import... OK GEPICS Formats for this

Cell Controller Selection &
Viewer, AREA and ZONE

Whenever you open a Job’s GEPIC Build Data it will be viewed through these GEPICS Formats,
concatenated together. You can change to any other Format you have available ‘on-the-fly’ by using
“Import” in the GEPICS Viewer.

EPP_TRIM, EPP_1007

Build Data Viewer 200001439 1GABYB1439

PLC |GEPICS Length Data ltem Description 0 8 9 10 N
PVI

CHARA. . .

However, this does not change the default you selected in the Settings Dialog box.
If you want to change your default, you must return to this dialog box and import a different Format.

MicroCODE Control Apps Document : MCX-U01 (Control - EPP - User Guide) v3.0.0a1.docx
Page 24 Updated: 6/29/23



MicroCODE Control—for the GM Scalable Error Proofing (EPP) System ’, ‘

Figure 3 SETTINGS: Units Tab

Imperial / Metric support is a standard feature of the MicroCODE Control Apps, but is not required for
SEP.

_ m
‘[jj[ g

= - -
o P
(14]g[e

Cell Controller | Units

This tab defines all the information required to control local
measurement units and dynamic switching

Default Operator Units: Imperial I
.LOG Recorder Units: Imperial I
.CSV Recorder Units: Tmperial -]

Figure 4 SETTINGS: Language Tab

Multi-Language support is a standard feature of the MicroCODE Control Apps, but is not implemented in
this EPP App, the App is locked in English mode.

a - R
S ESTTIING S b
Cell Controller Language |Options | SQL

This tab defines all the information required to control
local language and dynamic switching.

Default Operator Language ([Sgleil¥=ig]
.LOG Message Language: [SiglsfS¥=ip]

Select Languages to enable in dynamic switching:

English n

ok

Document MCX-U01 (Control - EPP - User Guide) v3.0.0a1.docx MicroCODE Control Apps
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Figure 5 SETTINGS: Options Tab

Data file control is a standard feature of the MicroCODE Control Apps, simply set your own retention
rules.

Options

This tab defines Station wide options for controlling
operation and behavior.

® Automatically enter Run Mode on App Start-Up *
* Be sure to set this App as the 'start-up' program in the Windows OS.

These parameters control how the application's directories
are maintained on the IPC Device's flash drive.

Maximum size before
Purge .CFG Files older than: 60 Days segmentation:

Purge .LOG Files older than: 6@ §Days | 8192

Purge .CSV Files older than: 60 Days

Cancel

MicroCODE Control Apps Document : MCX-U01 (Control - EPP - User Guide) v3.0.0a1.docx
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Figure 6 SETTINGS: SQL Tab

The Control App is capable of connecting to an existing EPP SQL Database and auto-configuring itself to
match the Site.

Cell Controller | Units | Language | Options | SQL

This tab defines the connection and usage of the EPP Server SQL Database.
It allows this App to pull all required configuration data from that database,
rather than reenter it here, which is also supported.

EPP Server TCP/IP: i ] i i

Local SQL DB Instance: 1ocalhost\SQLTJM Use Local DB

EPP SQL Database Name: ErrorProofing

NOTE: Contact your local SQL DB
EPP SQL User Name: s Admin for a User Account.

EPP SQL Password: NOTE: Contact your local SQL DB
Admin for a Password.

Clears ALL configuration in this App ONLY - Cell Controllers IPs,
Track Zones, Footprints, and Actions: Clear ALL

Replaces ALL configuration in this App ONLY - Cell Controllers IPs, Track
Zones, Footprints, and Actions from the connected SQL Database: Query ALL...

NOTE: The command to clear and query only the Track Zones has been removed starting in
v2.1. it was an unnecessary complication. It was originally there to increase App speed but
importing all the EPP configuration only takes seconds. Removed in v2.1.

iNn )
Cell Controller [ Units [ Language [ Options | SQL

This tab defines the connection and usage of the EPP Server SQL
Database. It allows this App to pull all required configuration data from that
database, rather than reenter it here, which is also supported

EPPSever TCPIP| 120 | 51 f§ 255 f 253 §

Local SQL DB Instance: m Use Local DB
EPP SQL Database Name: ErrorProofing NOTE: Contact your
Admin for
EPP SQL User Name: K8User2

NOTE: Contact your local SQL DB
EPP SQL Password: 00000000 @@ Admin foraPassword

CLEAR from this REPLACE from EPP
App Only SQL DB Query
Clear (or Replace from SQL) all configuration from

this App, Cell Controllers IPs, Track Zones, Clear ALL Query ALL
Footprints:
Clear (or Replace from SQL) all TRACK ZONEs
and FOOTPRINTs ONLY: | Clear TZNs... Query TZNs...

OK Cancel

Document MCX-U01 (Control - EPP - User Guide) v3.0.0a1.docx MicroCODE Control Apps
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In addition to being able to pull the configuration of all Cell Controllers—for communication—the App
now extracts Track Zone and Footprint (DSOA) names from the EPP SQL DB.

SQL Configuration
EPP SQL Server New in v1.0, users can now pull
New in v1.0, configures READ-ONLY access to the SQL Configuration all required configuration from a
Database. The Username and Password of this account are fixed by GM IT. GM Site’s EPP SQL Database.

Opfions] saL

This tab defines the connection and usage of the EPP Server SQL

EPP Server TCP/IP| 10 i

Local SQL DB Instance: H Use Local DB

EPP SQL Database Name: ErrorProofing

NOTE: Contact your local SQL DB
EPP SQL User Name: ePPUSEF‘ Admin for a User Account.

EPP SQL Password: 00 0000000000000 NOTE: Contact your local SQL DB
Admin for a Password.

Clears ALL configuration in this App ONLY - Cell Controllers
IPs, Track Zones, Footprints, and Actions; Clear ALL...

Replaces ALL configuration in this App ONLY - Cell Controllers IPg] Track
Zones, Footprints, and Actions from the connected SQlLDatabase:

“Wwpor | "Export. |~ [OK | ["Cancel |

Erase All Configuration Get All Configuration
New in v1.0, clears all EPP New in v1.0, pulls all required
configuration within the Control EPP configuration from the EPP
App, it has no effect on the EPP SQL Database into the Control
SQL Database. App.
MicroCODE Control Apps Document : MCX-U01 (Control - EPP - User Guide) v3.0.0a1.docx
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SITE View—-All EPP PLCs

After the SQL extraction the App’s SITE View is populated with all the EPP PLCs defined in the SEPP
“ErrorProofing” database.

Active Cell Controller

New in v1.0, the Active Cell Controller is always
displayed in the upper right, this is the only
Controller that can be written to by the App. It is
changed by simply clicking on a different
Controller in the SITE View shown here.

| C MicroCODE Control (EPP) - v2.0.1 9)

E[FznTv] o j[FPT V] 6 j[envV] 1 |[Box]

(A0) - TRIM 1 (A1) - TRIM 2 (A2) - CHASSIS 1 - (A4) - DRIVE UNIT 1

EP_GTTITZ1 | EP_GTT2TZA [TEP_GRC1TZ1 | ‘ X\ EP_ [TEP_GVP1TZ1
17-T1 1712 | 2sc1 - s | 25P1DU |
EP_GVD1TZ1 | EP_GVD2TZ1
17-D1LH 17-D2 LH
EP_GVR1TZ1 EP_GVR2TZ1
17-R1 | mR2

—

‘ ‘
PROFILES: | CONNECT:
ARUT= SETUP... ONLINE

Status: Ready 19-Nov-21 02:08:53 PM 70.277 MB

Cell (PLC) Diagnostics
Indicator. This shows a
rotating indicator
summarizing the state of all
interfaces in the PLC.
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The SQL Extraction allows the App to automatically display the DSOA Placards names with no user
input and handles ‘custom’ DSOAs that do not follow the standard pattern.

o [f the Track Zone configuration has been extracted into the App the Footprint Placards from the
EPP SQL Database are used.

¢ |f the SQL Database has not been queried, then the starting Placard—configured in this App—
is used to generate all Placards for the Track Zone.

| C MicroCODE Control (EPP) - v1.0.2 (1)

Q72N o o j[env o j[BDX| 4 |j[fabx'| 221 j[Vex'| o

I I
0% I 272 ?2? 0% s

"1
25-C1-161L 25-C1-162L 25-C1-163L 25-C1-164L 25-C1-165L 25-C1-166L

25-C1-161R 25-C1-162R 25-C1-163R 25-C1-164R 25-C1-165R 25-C1-166R

7]
GVC1TZ1

PROFILES: | CONNECT:

Status: Ready 22-Jan-21 10:37:55 AM 66.211 MB
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Monitoring Production as a Viewer

The MicroCODE Control (EPP) App can be used as a “Viewer’ to monitor an EPP Cell Controller —
without the risk of entering simulation.

Starting with v2.0.0 the App can now act as an EPP Site Monitor.

When you CONNECT the App to the Site it establishes a READ ONLY connection to every EPP Cell
Controller in your configuration that is marked “Configured” and “Deployed”.

Selected Cell Controller (CLX) Configuration -

Panel Celt

NOTE #1: If there are any
Cells your do not want the
App to connect to simply

Cell Controller is configured uncheck ‘Deployed’.

Cell Controller is deployed NOTE #2: The initial

settings of ‘Configured’ and
‘Deployed’ are taken from
the EPP SQL Database.

Once connected all the Cell Controllers have their diagnostics available in the App. This is displayed in a
rotating indicator to the right of the Cell Controller button.

(A3) - CHASSIS

EP—G RC1 TZ1 Cell (PLC) Diagnostics
GRC1 TZ1 Indicator. This shows a

rotating indicator
summarizing the state of all

interfaces in the PLC.
EP_GRC2TZ1 .
~ADOYT 741
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Clicking on the ‘Diagnostics Indicator’ open a complete view into the Controller showing all Subsystems
summaries. ..

EPP - Main Pr
(EMP)

imunication Time

SEP Subsystem States

UNCONFIGURED
CONFIGURED
INITIALIZED

RUNNING - NORMAL

RUNNING

W/FAULTS

STOPPED

MicroCODE Control Apps Document : MCX-U01 (Control - EPP - User Guide) v3.0.0a1.docx
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While connected to the Site, backing up from the ‘Site’ screen reveals a rotating monitor of all the
Subsystems, in all the Cell Controllers.

If all the EPP Subsystems in all Site Cell Controllers are fine—all Running with no Warnings, Errors, or
Faults—the display rotates through them one at a time with a ‘dim gray display’, nice and boring.

If an abnormal condition is found the display shows the Cell Controller with the worst Subsystem state,
shows the Cell Controller ID (PnCn.PLC) and shows the abnormal condition colorized by severity to
draw attention to the issue.

=

A3CO.EMP
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Clicking anywhere on the SITE Scan screen returns you to SITE View screen...

| C MicroCODE Control (EPP) - v2.0.1 9) - “

[E[F2NNV] o j[FPT V] o [[envV] 1 [[BBX V] ¢ [[@BX V]3s5¢ j[VEexX V] 14 | AOC2,
7

(A0) - TRIM 1 (A1) - TRIM 2 (A2) - CHASSIS 1 (A3) - FINAL 2 (A4) - DRIVE UNIT 1

EP_GTTITZA ‘E EP_GTT2TZA EP_GRCITZ1 | [TEP_GFF21Z1 | EP_GVP1TZ1 |
17-T1 5 17-T2 25-C1 27-F2 25.P1 DU
EP_GVDATZ1 | 2
17-D1 LH &
EP_GVR1TZ1 EP_GVR2TZ1
17-R1 17-R2

| |

| | B |

PROFILES: CONNECT:
ABOUT... SET-UP... ONLINE

Status: Ready 19-Nov-21 02:13:55 PM 81.156 MB
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The App establishes two (2) distinct connections to the ‘Active’ EPP Cell Controller PLCs...

e The first is a connection to the ‘EPP Cell Controller’ — as a READ ONLY connection.

e The second is a connection to the ‘MicroCODE Application Programming Interface (API)’
which can be added to any EPP Cell Controller — this is a READ/WRITE connection for
giving the Cell Controller simulation commands.

[ MicroCODE Control G5E) - V1012 )

-}
TZN |

()} SEP CELL Version
P4C1 v23.0 SPO RCI000 +HMI

YLE?6LF159"

3 AXP.APIVersion
Mot installed
DD-SS-000R

Ss 000

" 8?55;ﬁXp§°”§f°J'e’ Maintenance: Communication Error with the AXP.API Interface,
' Ject. 1 Event: ensure MicroCODE 'prgAP!' is installed in Cell Controller's GMP PLC.

Name: 'AXP PLC'
CONNECT: JOB SIM: JOB SIM: JOB SIM:
START STOPPED EMPTY

Status: Ready 03-Nov-19 09:11:24 PM 5.916 MB

DD-SS-000R | DD-SS-001R | DD-SS-002R | DD-SS-003R | DD-SS-004R | DD-SS-005R

0 B
DD ss 000 =

8'{)3_55;5}\"’"“""" Operator: The Simulation Command failed, the App abandoned retries, ensure ) CLEAR
N MicroCODE 'prgAPI' is installed in Cell Controller's GMP PLC. s R AT EVENT

ABOUT PROFILE CONNECT: JOB SIM: £ JOB SIM:
SET-UP... ONLINE START EMPTY

Status: Ready 28-Oct-19 02:25:37 AM 4.993 MB

If the MicroCODE API program is not installed this App cannot write anything to the Controller,
i.e.: it cannot start/stop/run a simulation; all it can do is act as a ‘Viewer’.

So, it is normal in this case to get the warning and errors shown above, these can be ignored if you only
want ‘Viewer Mode’ and closed by clicking CLEAR EVENT (or F12).
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To use the App as a ‘Viewer’, simply click F4 CONNECT: OFFLINE, this button glows green to show it
will start the connection if clicked.

CONNECT:
OFFLINE

S

Once ONLINE the display shows the live data from the Cell Controller...

| © MicreCODE Control (EPP) - v1.02 (7} -

[RI[TZNV o [[FPT V] o j[eNvTV] 5 |[BDX V| ¢ [[@bx V]344 [[VeX V] ¢ | A3C1
Slower Stop | Faster Clear Bypass SIM |_ ZI

- =

- -
[ [ 1

NIO

B 2scz2e1. M| 25c22620 [|B 25c2263. [W|[E 25-c2264L B 25cz2e5. [ 25-c2266L [

9

< 25-C2-261R 25-C2-262R 25-C2-263R 25-C2-264R 25-C2-265R

-Job ; GvVC2TZ1

g':j:iif‘::gcatkm Operator: The Simulation is now RUNNING for the current Track Zone.

Name: MicroCODE

ABOUT PROFILES: CONNECT: TZN SIM: TZN SIM: TZN SIM: TZN SIM: TZN SIM:
SET-UP... ONLINE RUNNING ABORT EMPTY SAVE RESTORE

Status: Ready 03-Feb-21 01:49:45 PM 79.400 MB
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TRACK ZONE View — FPS Conveyor
The main App Screen is used to both configure, monitor, and control all the GM EPP functions.

Track Zone Footprint / Job Conveyor Build Data GSIP Queue VCVS Queue
Selection & Selection & Selection & ‘Seed’ Selection Defect Viewer Trace Viewer
Viewer Viewer Viewer & Viewer

| € nicraCODE Control (€9 - v1.02 (1) X

TN e j[FeT | o |fenv 2 j[Bbx | 4 j[ebx | 221 j[vex | o | A3CO™
Slower Stop Faster Clear Bypass S sl

NIO

25.C1-161L E 25.c1-162L [ 25.c1-163L 11 25c116aL [T 25c1-1es5L [T 25-c1-166L [T

419 G AP
@0241

D 219982419 ﬂ 210002417
g KN

a
J
]
i 25-C1-161R 25-C1-162R 25-C1-163R 25-C1-164R 25-C1-165R
Job Restart Empty Gap ODD.. " c1T21
" 4 Cizss: Appiication Operator: The Simulated Tracking has created m
et PP S ODE a JOB READY SPACE in the current Track Zone. NI AT
W‘@ CONNECT: @WWWW
SET-UP... ONLINE RUNNING ABQRT EMPTY SAVE RESTORE
Status: Ready 22-Jan-21 10:40:20 AM 75.333 MB
TZN SIM: Abort CNV: Simulator Controls
Aborts the simulation Starts or Stops simulated
and restores the Conveyor motion. Clears
SITE Set-Up Connect active Track Zone Andon Holds, Bypasses
Communication from the snap-shot. Andon, changes Speed.
Set-up, PLC Connects the App to
. the EPP Cell Controller.
connections.
: TZN SIM: Start / Stop Toggle
Controls the creation of simulated Jobs based on the
simulated Jobs. active Profile. (It starts by
taking a snap-shot of the
existing tracking).
TZN SIM: Empty TZN SIM: Save TZN SIM: Restore
Fill the active Track Takes a SNAP-SHOT Retrieves the SNAP-
Zone with EMPTY of the active Track SHOT of the active
CARRIERS. Zone only. Track Zone only.
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TRACK ZONE View—ALS/AGV/AGC/VAC Conveyors

The Track Zone screen has features to better support asynchronous conveyors.

MicroCODE Control —for the GM Scalable Error Proofing (EPP) System

Starting with v1.1.1 the App supports the display of all data associated with Stop Stations, i.e.: Carrier
Positions on Accumulating Lane Stop (ALS), Automated Guided Vehicles (AGVs), Vertically Adjusted

Carriers (VAC), and Automated Guide Carts (AGCs).

Changes for ALS Tracking Support:

Stop Station Interlocks Entering,
Pre-Leave, and Leaving, only visible
on Stop Station Conveyors

Stop Indicator
Position where a
Carrier can be held

[ MicroCODE Control (SE) ~viid (1)

=
-
-

(|
LT YL
25-C1-100L° * 2s-c1-101L [f 2s.c1-102L [ 2s.c1-103L  [f] 25.C1-104Ly 1
\Jd

.
201034178 e ©p1033922 201033918 201033900 201034170  *, -
1GAB745524 lGAG?‘lEﬁ%B 1GAB745522 1GAB745521 1GAB745520

.

*
*

25-C1-099L

®e
M® 8 GYKNCRS7L.2138"
TNF26 BNW26 6NHIE o, BNH26

D 88571683043511 D D Soe., D
1015412742 16831520152115 16838695869915 16831520152115 1683869586991
-}

o
o
67 B 67s B 67s B hfey 678 B 678 F
o

o

1GKKNXLS8LZ138" 1GYKPCRS6L2138" 1GYKPDRS@LZ138"

B6NW26

1GYKNCRSSLZ138

£
3
.

o
| c N [ c N [ c N [ IR [ c N

[

25-C1-099R 25-C1-100R 25-C1-101R 25-C1-102R 25-C1-103R

25 Cc1

13
STATION PROFILE CONNECT:
ABOUT... SET-UP.. SET-UP.. ONLINE

Status: Ready 18-Nov-19 07:21:08 PM 11.051 MB

Interface Index

Stop Station specific
Conveyor Interface
index in the EPP PLC

Stop Station Specific Features:

Clicking on the Stop Indicator changes the Conveyor Status displayed on the top of the TZN screen
to that specific Conveyor Interface, i.e.: the one for the Stop Station position.

MicroCODE Control Apps
Page 38

Document : MCX-U01 (Control - EPP - User Guide) v3.0.0a1.docx
Updated: 6/29/23



MicroCODE Control—for the GM Scalable Error Proofing (EPP) System " ‘

Examples of ALS Conveyor Interface displays:

Note the Entering/Pre-Leave/Leaving interlocks and asynchronous Carrier movement.

&3 MicroCODE Control (SEP) - V111 (1)

TZN | o B[ FPT B [Bpx] 148 f[abx | 966 §
05[]

L ]|
ALS Eo [ |

|
|
|
[ |
|
|
|
[ |
|
|
|
[ |
|
|
|
[ |
|
|
|
[ |

aIOD SROD RN RONN RRND

Status: Ready 18-Nov-19 07:48:48 PM 11.614 MB

B [®Dbx | 148 f[@pX | 966 § [[VEX | 310
|

alil SH00 3000 ROOD ERIN
aIOD R0 ZHON RONN RRNN

STATION PROFILE CONN 2
ABOUT... SET-UP... SET-UP... ONLINE

Status: Ready 18-Nov-19 07:48:31 PM 13.118 MB
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FOOTPRINT View

The Footprint (FPT) View is used to monitor all the Actions / Tasks in a Footprint.

25-C1-163L

2000014406

1GA00014406

2000000144

999

1G1FZ6S09220201< GEPICS Build Data Viewer

Instant access to the GEPICS
view of data in any Footprint.
See next page.

@ a Build Data Index
J By Footprint, or Sync’ed across
.I. all Footprints on screen. Controls
the quick view of 32 bytes of the
GEPICS Build Data Packet.

25-C1-163R

Detailed Job Status
A clear view of all the important
tracking information.
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MicroCODE Control—for the GM Scalable Error Proofing (EPP) System ’l ‘

Use the Footprint View to monitor the state of your Tasks as they are executed.
Clicking on a Task opens the detailed TASK Status dialog.

| © MicroCODE Control (EPP) - v2.0.1 (9) = =] X

RNV e | | Aoc2™
™
CLLECTR
210002458 -
1##0002458 ‘e, cannt®
2100002458
): 458
XXRXXXXXK21202458
TT35743

s: 2100024358
21000024581%#%#0002438
TT35743 GA22

Oaks

17-R1-121R

-l
-
N
=

[ ]
—
o
~
—

C ]
(M |

" 4 Cizss: Application Operator: The Simulated Tracking has CREATED a NEW JOB

ﬁ:ﬁgﬂﬁoco% by generating it from your PROFILE into this Footprint.

ABOUT PROFILES: CONNECT: TZN SIM: TZN SIM: TZN CTL: TZN CTL:
SET-UP... ‘ ONLINE RUNNING ABORT CLEAR SAVE

Status: Ready 19-Nov-21 02:16:22 PM 80.198 MB

SN ...
GEO SET FIXTURE 1

210002458 NI: 1##0002458 17-R1 -]121L

. Job Present u Job Mismatch 4] No Build Job

4‘ Bad Build Data . Work Required

- Action Required
. Prereq. Complete u Past Start FP - Work Enable

4] Work Started Work in Progress 4] Work Complete i;,ﬂ_,[_
J Pre Warning FP Past Warning FP 4] Warning Point (>PWP) u Enable (Command)

|| Pre Stopped FP Past Stopped FP || stopped (@FPS) | Bypass (Command)

4] Work Failed u Release (Command)
u In Progress (Command)
u Retrigger Request
[ ] Work Disabled

J Bypassed Bypass (Key)
J Released Release (Key)
_] Released Required

J Faulted Communication Error

_] Battery Low u Out-of-Tethering
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" ‘ MicroCODE Control —for the GM Scalable Enror Proofing (EPP) System

The Control App displays up to sixty-four (64) Tasks in the Footprint. Up to thirty-two (32) on each
side. Each Task is display on the appropriate side of the Footprint.

Only the Tasks configured in the Footprint are displayed.

For each Task the App shows a representation of the LED lighted Key Switch (SLKS), along with its
state, the SLKS Number (#), and the acronym representing the Task TYPE. (The TYPE and SLKS
alternate in the display).

Task Types:

TT = Torque Tool

PP = Part Pick

BC = Part Scan (Barcode Scan)

SN = Part Sensor(s)

VC= Verify Component (Trace Scan)
PT = Process Tool

VS = Verification Station

CC = Custom Code

VV = Vision Verification

Task State at-a-glance:

Action / Task that is executing...

Action / Task that is waiting... -

Action / Task is the not required...

—

F& Tzn p |7V e eV 1 [MEox v 4 [faox V) ass [[Vex Wl 14 | Aaoczg

FOOTPRINT (FPT) View sl

17-R1-121L
17-R1-121R

F1 F2 F3 Fd F5 Fé F7 F¢
|"PROFILES: | CONNECT: | TZNSIM: TZN SIM: TZN CTL: TZN CTL: TZN CTL:
SET-UP... ONLINE START ABORTED CLEAR SAVE RESTORE

Statuic Raady 19-Now-21 125055 PM T1.926 MB

ABOUT...
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MicroCODE Control—for the GM Scalable Error Proofing (EPP) System ’, ‘

CONVEYOR View

A screen to monitor multiple Conveyors in an Area all at the same time.
Five (5) Conveyors Interface Status Break Time
Live view of a Complete interface Live Count of EPP Holds Production
Conveyor group status at-a-glance What's holding the Line? Status

(& WicroCODE Control G27) —v101 (1) N e S\
- -| | -
Bl onv | 187 f[abx"\361 f[vex'] o A

Down Hold

HTI 1000 000 RROD DI

==
|
e
|
==
|
|
|
==
|
|
|
==
|
|
|
==
|
|
|

ABOUT STATION PROFILE ONNECT: JOB SIM: JOB SIM:
SET/UP... SET-UP... ONLINE RUNNING ABORT

Status: Ready 20-Oct-19 07:53:04 PM 13.867 MB

Data Shift Conveyor and Blocked and Starved
. . . i What's holdi he Line?
Shift Point displayed gotrr:necu?tq;ﬁ'e % Travel at's holding the Line
and colorized oth repor . Graphically and
during a simulation as a direct value.

Scroll and Sync Controls
Common to all buffer/queue viewers, the user can scroll up/down
thru the data and hold the view from synchronizing to the live PLC.

O [ Dawar ] [ Hold |
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BDX Buffer View

A tool to allow users to examine the Build Data Buffer within the EPP PLC, with the goal of finding
‘seed jobs’ for running SAT simulations.

Buffer Position
Changed on-the-fly

Build Data Index

EPP Index JOB Model By Footpr.int, or Sync’ed across
PLC Location JOB VIDs To help locate the all Foqtprlqts on screen. Controls
in EPP PLC Vehicle IDs ‘seed’ Job you need. the quick view of 32 bytes of the

GEPICS Build Data Packet.

T vemcoor oo [T —

3 [P ] 40 F[©NV] 10 | [ BDx |Pes f[(@DX7| 526 f [VEX| @

[ L W e [

202169982 2GA344.8351 = CK2g743 3149 179
202170160 2GA3018849 = TK20743 2972 179
2021701353 26A3018348 TK20743 2972 179
202170154 26A3018347 TK20743 2931 179
202170150 2GA3018346 CK20743 9753 179
202170145 2GA3018345 = CK30943 9687 179
179
179
179
179

179

=
O
O
O
=
=
O
O
O
=
O
ve

179

ABOUT ' PROFILE CONNECT: JOB SIM: JOB SIM: JOB SIM:
SET-UP... ONLINE START STOPPED EMPTY

Status: Ready 05-Nov-19 10:48:26 AM 4.798 MB

Filtering

This allows the user to Oobtion Content

filter by PVI, CSN, or End of Sequence RIgOs Pt

MODEL. The Track Zone’s current Numb;ars i

position is clearly visible. T

Detailed View
Opens the Vehicle Order

Viewer on this Job.

Scroll and Sync Controls
Common to all buffer/queue viewers, the user can scroll up/down
thru the data and hold the view from synchronizing to the live PLC.

| Up, - Down Hold 36 8
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MicroCODE Control—for the GM Scalable Error Proofing (EPP) System ’, ‘

FILTERING: BDX Buffer View
The BDX Buffer View can be filtered by:
e PVI 2) Filter Data 1) Filter Type
Fill it the search Click the item to
e CSN data after filter by...
¢ MODEL

B [ Box | 165 f[@DX ] 788

202170254 26A3018434 - CC20943 3144 179

202170255 26A3018433 TK29743 2972 179 ™
202170225 26A3018432 k20043 3144/ 322 —

202170258 26A3018431 - CK30943 el 3) Apply Filter
Click to start

202170257
search...

202170194

3018431

B00000!

CONNECT: JOB SIM: JOB SIM: JOB SIM:
START STOPPED EMPTY

Status: Ready 05-Nov-19 12:23:56 PM 6.657 MB

The filtered view is held until you click “Hold” to toggle it off again, and the search is visualized for the
user while in progress.

FS WecroCODE Contrl (325 V1012 6]

1 jJ[FT - s § [®ox | 165 | [@X. 70§ [VEX] o

D
2021782358 18431 CK38943 * LSP

179 [ ]

© B oox | 108 | 165X 970 f [VOX] 1504
Filter Swn =

TK

™
®
=
e
=
!
™
®
=
!
™
!

STATION PROFILE CONNECT: B
SET-UP... SET-UP... ONLINE

Status: Ready 05-Nov-19 12:24:29 PM 5.316 MB

ABOUT. STATION PROFILE CONNECT: JOB SIM: JOB SIM; JOB SIM:
- SET.UP... SET-UP... ONLINE START STOPPED EMPTY

Status: Resdy 05-How-13 07:27:14 PH 7606 M8
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GEPICS Build Data Viewer (BDV)

This Tool—available from the Track Zone (TZN), Footprint (FPT), and Build Data Buffer (BDX)
screens—allows the User to examine the Build Data in the EPP PLCs thru the ‘lens’ of the GEPICS
Format they select.

GEPICS and EPP Offsets
For easy communication
with GM IT support.

PP_TRIM, EPP_10@7

Build Data Viewer
PLC |GEPICS Length

Data Item Description

Pad PVI ...
6 BSSEQNUM Last 6 o...
CHARA... Pad SVI ... Make Seed...

Makes the current

CHARA... Pad CSN ... GEPICS Order the

MODEL? ‘seed’ for the next
Pad Mode... -I simulation.

Hardcode.
--- lll-'= |
CHARA. Import Seed
VIN Creation of a Seed

CHARA. Pad VIN Job form the import
of an existing file.

EPP_TRIM, EPP_1007
Flexible View
Build Data Viewer Format columns are
PLC GEPICS Length Data ltem Description resizable, and all

F_ALL_OPTION. All RPOs -- columns are
All RPOs Al

All RPOs

st Download Supported
M13 EPP_Part Number Radio

EPP_Part Number Steering Colum
EPP_Part Number IP Horness
EPP_Part Number IP Clusters

EPP_Part BCC Radio
EPP_Part Number Driver Knee Bo
EPP_Part Number Passenger Knee

EPP_Part Number Tophat
EPP_Part Number BEY Glove Box

4
4
8
8
8
8
4
8
8
8
8
8
8

Make Seed... & | Import Seed...

Choose as ‘Seed’ Job
Make this Order the starting
point for all simulated orders.
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MicroCODE Control—for the GM Scalable Error Proofing (EPP) System , ‘

GEPICS Build Data Viewer (BDV) - details

This Tool—available from the Track Zone (TZN), Footprint (FPT), and Build Data Buffer (BDX)
screens—allows the User to examine the Build Data in the EPP PLCs thru the ‘lens’ of the GEPICS
Format they select.

GEPICS Formats

The format being uses to interpret the data

(changeable on-the-fly via the Import button.

EPP Index GEPICS Index GEPICS Length EPP Data GEPICS Items
PLC Location Format Location Data Item Bytes Data from PLC Data Items in the
in BD [*] output to EPP PLC location GEPICS Format

EPP_TRIM, EPP_1087
UIId Data 200001439 1GAPPR1439

PLC GEPIC" Length Data ltem Descrlptlon
PVI
9 | CHARA.
.
I

CHARA... Pad CSN ..

MODEL?
CHARA... Pad Mode...

Hardcode. ..
MODEL...
CHARA. ..

C

oo All 'POS B
.o All RPOs
. All RP Ds

Make Seed... Import Seed...

Import GEPICS Seed

Changes the Job being used as a GEPICS Data Item name

Seed for simulation by importing a Locates within GEPICS

selected .GSJ file.
GEPICS Data Item description
Details from GEPICS

EPP_TRIM, EPFP_lB@7

6 7 8 8 10 11 12 13 14 15 16
Data. i

Build Data Viewer E This will control the view of the EPP PLC Build

Hardcode 26

Lost 2 o

S _
Import new Format? No
| T

All HPEI<

1

All RPOs
4 s All RPOs
1

OF_ s All RPOs
BE 4 |OF AL... All RPOs o
Make Seed... Import Seed... OK Cancel
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QDX Defect Queue View

A tool to allow users to examine the Vehicle Defects Queue within the EPP PLC, with the goal of
verifying Defects are generated during SAT simulations.

Buffer Position
Changed on-the-fly

5ECP II_T)i:?ion Trigger ID JOB PVI Defect List (Numeric View)
i EPP PLC Used to _ The Vehicle that will The Defects that are being
communicate hold the Defect. opened on the Vehicle.
with QDI

202169584 Bypass (5[558

202169680 Bypass 0oL

202169858 Bypass 001

2082169925 Bypass 6oL
282169936 Release 002,101

202169939 Release 002,101

=
=
=
0
8 (0
=
=
-
rm
-

3

ABOUT STATION R JOB SIM: JOB SIM: JOB SIM:
SET-UP... SET-UP... START STOPPED EMPTY

Status: Ready 05-Nov-19 11:00:30 AM 6.370 MB

|:a

Detailed View
Filtering Opens the Vehicle Defects
This allows the user to Viewer on this Job.
filter by PVI, or MACHINE Machine Code
CODE (EPA). The tie to GSIP for this
Process.

Scroll and Sync Controls
Common to all buffer/queue viewers, the user can scroll up/down
thru the data and hold the view from synchronizing to the live PLC.

Up | Down Hold @ B
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FILTERING: QDX Queue View
The QDX Defect Queue View can be filtered by: 2) Filter Data 1) Filter Type
Fill it the search Click the item to
e PVI data after filter by...

e Machine Code (EPA Identifier)

&8 WicoCo0E Contral 29 L0 126] A —

7 B[enw] s f [BDx ] 165 [ apx | 788 f[VEXA @
__E

202170247 Quality - 000,777

202170237 Release 002,012,038

202170199 Quali 000,777
3) Apply Filter
Click to start
209,222 search...
002,012,018

202170237, Qdality 000,777

Apply
Ly |

BOOGG00

JOB SIM: JOB SIM: JOB SIM:
START STOPPED EMPTY

Status: Ready 05-Nov-19 12:07:48 PM 7.413 MB

The filtered view is held until you click “Hold” to toggle it off again, and the search is visualized for the
user while in progress.

BT 7 glew] s -165 IQDH?%E-

1 B[P 14 f[enwvT] 1 | [B0X | 108 [ apx | | apx | 951 f [vex 1554!
=]

Hold

=
=
o)
=
=
=
=
=
=
=
=
=

STATION PROFILE CONNEC
SET-UP... SET-UP... ONLINE
Status: Ready 05-Nov-19 12:10:00 PM 6.561 MB

JOB SIM JOB SIM JOB SIM:
START STOPPED EMPTY

Status: Ready 05-How-10 07:24:13 PH 6520 MB
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CLEARING: QDX Queue
The QDX Defect Queue held within the EPP PLC can be cleared from this App as long as the prgAPI
is been installed in the target Cell Controller.

Clear Command
Erases all Defect Data from the
connected Cell Controller

BE[Fm] o B[eW] o B [BDX] 113 f[ oox | 433
Filter Up Down Hold

202169862 Bypass

[ MicroCODE Control (SEP) - v.0.13 (1)

202169780 Bypass
202169772 = Bypass
2082169855 Bypass
202169855 Bypass

202169845 = Bypass

3000000000 _ S|

This will clear all Defects from the GMP PLC
erasing the current SATs results for all Users.

ABOUT STATION PROFILE CONNECT: JOB SIM: JOE
SET-UP... SET-UP... ONLINE START ABC 27

Status: Ready 14-Nov-19 10:03:56 AM 7.967 MB

Clear the Defects Queue?

i

Bbx | 113 §[apx | o f

200000000000 _ 3

D 7]
" f| gl:zz:ﬁ:plication Operator: The GSIP Defects Queue (QDX) U CLEAR
B Norme: MicrocODE was CLEARED for all Users in the Cell Controller. D) TORET A EVENT
ABOUT. STATION PROFILE CONNECT: JOB SIM: JOB SIM: JOB SIM:
SET-UP... SET-UP... START ABORTED EMPTY
Status: Ready 14-Nov-19 10:06:19 AM 7.990 MB
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MicroCODE Control—for the GM Scalable Error Proofing (EPP) System

GSIP Defect Data Viewer (DDV)

L

This Tool—available from the Quality Defects View (QDX) screen—allows the User to examine the

Defect Data in the EPP PLCs thru the ‘lens’ of the standard EPP Defect definitions.

EPA Machine Code
Unique Part/Process
Identifier.

25403
221999007

Vehicle Ids

Identification of the Job
holding these Defects.

5

<Not Queued>

C1-PT-802 ASFL@12
AIR SUSPENSION FILL

Defect Data Viewer
GSIP RLN Defect

25403082 0ez2 RELEASED

SC - DUPLICATE VID

25403010
25403011

Description

or PT.84 - CYCLE ABORTED

or PT.@6 - TOOL SPECIFIC #2

or PT.@7 - TOOL SPECIFIC #3

PT.08 - TOOL SPECIFIC #4
.09 - TOOL SPECIFIC

#5

™

99

25-C1-166L

25403012 PT\1@ - TOOL SPECIFIC #6 N

Defect Position in List
For checking against the
EPP PLC.

GSIP RLNs

GSIP Defect
Relationship ID for
communication to
GSIP Coordinator.

Document MCX-U01 (Control - EPP - User Guide) v3.0.0a1.docx
Updated: 6/29/23

Defect Codes

The EPP Defect
Codes generated on
the Vehicle.

Cancel

Defect Description
A human readable
description of the
Vehicle Defect.
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, ‘ MicroCODE Control —for the GM Scalable Error Proofing (EPP) System

Example 3 EPP TASK details in the App Defect Viewer

25403 7
221999007 <Not Queued>

PT C1-PT-082 ASFL@12 16340
AIR SUSPENY

Defect Data Viewer
PLC GSIP RLN Defect Description

25403002 202 RELEASED [ /| ]
25403006 296 SC - DUPLICAJE VID or PT.P4 - /CYCLE ABORTED] |
25403008 eps sC - INVALID s/N or PT.B6 -/ TOOL SPECIFIQ #2 |

912 PT.1@ - JOOL SPECIFIC #6

| 3 | 254e3809 |  peo SC - UNCOLLECTED  or PT.@7 TUOL SPECIFI
| a4 | 25403010 eie PT.28 - TOPL SPECIFIC #4
- 25403011 e11 PT.29 - T@OL SPECIFIC #5 __

TASK Type TASK Name TASKID
PP, TT, BC, PT, As entered in the error As entered in the error E‘:z }:e?[.)l. \fvll-tﬁﬁS)
VC, CE, etc. proofing system. proofing system. this Cell Controller

for the Light Stack /

TASK Description Keyswitch Device.

As entered in the error
proofing system.

TASK Location
DD-SS-OO0A
Footprint Placard.
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Example 4 EPP TASK details missing in Defect Viewer

17236 2

210000001 <Not Queued>

EPA Name from SQL Da: 277
22

= < Can't locate via Machine Code » DD-SS-000A

Defect Data Viewer
GSIP RLN Defect Description
17236082 RELEASED
17236101 TT.1 - MISSED or PP.1 - MISSED

‘ OK Cancel

This display— “Can’t locate via Machine Code” —typically means you needs to re-query the EPP SQL
Database from the SETTINGs dialog box to get the current TASK definitions. The other possibility is that
no one has assigned a GSIP Machine Code to the Task.

eppsenerTcPIP| 120 | 51 [ 255 f 253 |

Local SQL DB Instance: m Use Local DB
EPP SQL Database Name: ErrorProofing :
EPP SQL User Name: KBUser2
EPP SQL Password: 00000000000

CLEAR fron ®  REPLACE from EPP
SQL DB Query:

Clear (or Repl onfiguration from
thi Clear Query ALL ..
Clear (or Replace fi SQL)all TRy
e o nd FOOTPR 7| Clear T2Ns... %[ Query TZNs.,, |
+

OK Cancel
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VCX Trace Queue View

A tool to allow users to examine the Vehicle Trace Queue within the EPP PLC, with the goal of
verifying Trace Data are collected during SAT simulations.

Trace Data (Numeric View)

Buffer Position The Trace Data that is being
EPP Index Changed on-the-fly collected on the Vehicle.
PLC Location
in EPP PLC JOB PVI Machine Code
The Vehicle that will Tie to a specific
hold the Trace Data. process.

[ MicroCCDE Control (567) - vi.012 (3 Na— /

] 1 B[¥PT] 1o B[O 1 f [EPX] 108 f[@OX] 510 f | vox ) gie §
Filter Hold - )

202141943 <SEPActions> 31462 1 VPPS=<Y4620200000000S > o

202137946 <SEPActions> 31462 1 VPPS=<Y4620200000000S > o

202151812 <SEPActions> 31462 1 VPPS=<Y4620200000000S

2021355924 <SEPActiong 31462 VPPS=<Y4620200000000S

202160008 <SEPActiops> 31462 VPPS=<Y4620200000000S

202167830 <SEPActifons> 31462 VPPS=<Y4620200000000S

300SA0000330

ABOUT STATION CONNECT: JOB SIM: JOB SIM: JOB SIM:
ET-UP... p ONLI START STOPPED; EMPTY

Status: Ready 05-Nov-19 11:49:00 AM 7.488 MB

Filtering Part Count Detailed View

This allows the user to Number of parts collected in Opens the Vehicle Trace
filter by PVI, CSN, or this transaction. Viewer on this Job.

MACHINE CODE (EPA).

Scroll and Sync Controls
Common to all buffer/queue viewers, the user can scroll up/down
thru the data and hold the view from synchronizing to the live PLC.

Up Down alelle A1 8
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GM-1737 Support in TRACE VIEW

The App now supports detecting and displaying GM-1737 Trace Data within the EPP PLC in both the VCX
Trace Queue View and Trace Data Examiner...

X

[ MicroCODE Control (569 V1122 F=ra

TZN | o § o § [BDX] 103 § 185 B[ vex | 288
Filter Up Down Hold

201067528 <SEPActions> 14251 1 VPPS=<Y4619800000000L
201070531 <{SEPActions> 14103 1 VPPS=<Y4611400000000R

201069686 <{SEPActions> 1 VPPS=<Y4619800000000R

201077437 <SEPActions> VPPS=<Y45630200000000J
Iyl Ky T LR T T EE LA CE LT AT LD oy T e VEBE 2B ALY Ao EYanTEA"

201067528 <{SEPActions> COMP.ID=<AB > VENDOR.

-
-
-
=
.U....
s (3
-
®=.
-
-

STATION PROFILE CONNECT:
SET-UP... SET-UP... ONLINE

Status: Ready 29-Jan-20 05:04:09 PM 5.986 MB
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FILTERING: VCX Trace Queue View
The VCX Trace Queue View can be filtered by:

e PVI 2) Filter Data 1) Filter Type
Fill it the search Click the item to

e CSN data after filter by...

e MODEL

B 1« g7 1 | [(B6XT 198
Filter

202167839 <SEPActions> 31118
202167819 <SEPActions> 31189

202167839 <SEPActions> 31117

202167845 (SEPACtions> 31176 )/Pa e = 3) Apply Filter
Click to start

202169073
search...

202169675 202167845

-
-
-
-
-
-

JOB SIM: JOB SIM: JOB SIM:
START STOPPED EMPTY

Status: Ready 05-Nov-19 12:35:17 PM 8.430 MB

The filtered view is held until you click “Hold” to toggle it off again, and the search is visualized for the
user while in progress.

'185 E “yox | 1563

{SEPActions> 31176 ST, 'Fﬂ:"i 11900000006R >

B

Ll
i@
i@
™
LN
[
e[
i@
e[@
(N
LN
LN

STATION PROFILE CONNECT:
SET-UP... SET-UP... ONLINE
Status: Ready 05-Nov-19 12:34:36 PM 5.589 MB STATION PROFILE CONNECT: || JoBSM: JOB SIM: JOB SIM:
ABOUT. SET-UP.. SET-UP ONLINE START STOPPED EMPTY

Status: Ready 05-Now-19 07:28:44 PM 5.842 M8
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CLEARING: VCX Queue
The VCX Trace Queue held within the EPP PLC can be cleared from this App as long as the prgAPI
is been installed in the target Cell Controller.

Clear Command
Erases all Trace Data from the
connected Cell Controller

[ MicroCODE Control (SEP) - v1.013 (1)

- - 0 - 113 f[[@0x] @
Filter Down Hold

202142308 <SEPActions> 15137 VPPS= (V4?l@8@:3@8@8@8><
202146886 <SEPActions> 15137 VPPS=<Y4710000000000X
202152211 <{SEPActions> 15137 3 ace: VPPS=<Y4710000000000X
202156300 <SEPActions> 15137 3 ace: VPPS=<Y4710000000000X
202160495 <SEPActions> 15137 VPPS=<Y4710000000000X

202167383 <SEPActions> 15137 3 ace: VPPS=<Y4710000000000X

BAGAOAO0a00

This will clear all Trace Data from the GMP PLC
erasing the current SATs results for all Users.

JOB SIM:
START [ 27
Status: Ready 14-Nov-19 10:08:14 AM 6.533 MB
Clear the Trace Queue?

83 MicroCODE Control (SEP) - v1.013 (1)

TZN o B[FPT o B[cenv] o B BDX | 113 f [ abx 2 E [vex | o

s |
B

300000000000

' i Operator: The GEPICS Trace Queue (VCX)
"B Nome: VieroCODE was CLEARED for all Users in the Cell Controller.

ABOU STATION PROFILE JOB SIM: JOB SIM: JOB SIM:
SET UP... SET UP... START ABORTED

8.010 MB
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GEPICS Trace Data Viewer (TDV)

This Tool—available from the Quality Defects View (VCX) screen—allows the User to examine the
Defect Data in the EPP PLCs thru the ‘lens’ of the standard EPP Defect definitions.

EPA ID + Machine Code Vehicle Ids
Unique Part/Process Identification of the Job
Identifier. holding these Parts.

25C1@89R VCVSTRAC m
C1FUELTANK

]
201463360 8

14 SC C1YX VCVS FUEL TANK 25-C1-089R
Trace Data Viewer
VPPS / Component DUNS / Vendor Trace Data Payload Data
v9510032000000K P84847392 12v84P298362 | TA121028CFFSA1278 19S00001. . .
Y9529700000000X P84847394 12v812751138 T6221012000038134
v¥9511200000000% P13274188 12V588176862 T1M16044RR2655620

Part Position in List VPPS Part Number

For checking against the The Component ID Standard 8 Digit GM

EPP PLC. (Vehicle Part Part Number.

Positioning System).

Trace Data
The data, like Serial
Number, that uniquely
identifies a specific part
in a single Vehicle.
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Configuring the Simulated Vehicle Orders

The main purpose of this App is to be a ‘Generator’ of simulated GEPICS Vehicle Orders and provide a
‘Viewer’ to check the results of running SATs.

In order to generate Vehicle Orders the App and User needs three (3) things:

e A GEPICS Order from a EPP PLC* to act as a ‘Seed Job'.
e The corresponding GEPICS ‘Format’ Definition File.
e A Job Control Profile (JCP) configured into this App.

Selecting a GEPICS Seed Job

Any Job Order being viewed in the App’s GEPICS Viewer can be used as the new ‘Seed Job’ by
simply clicking “Seed...”. This can even be changed while the simulation is running.

Sources of Jobs:

e EPP - Line Tracking Array (Tracking Image Tag)
e EPP — GEPICS Build Data Buffer (GEPICS ODD Tag)

[ WicroCODE Control (5£P) - v10.12 (1)

o § [®oX] 148 |[@0XT 669 f [VoXT] 2524 §

1

FSEPFINL

Build Data Viewer | 202163800 26A3012

| 3 CHARAC... |SPACE TO MAKE...
v MODEL? MODEL

CHARAC. .. |GA CSN PREFIX...

74 7 MODEL? | FINAL LINE DA... DD-SS-005R

L bebeceaBOSF | FUEL FILL FPTE5 T
1 TRANS FILL

7]

Cancel

L 4
..
e
ABouT PROFILE CONNECT: JOB SIM: This memorizes the current Job as the basis for
SET-UP... ONLINE START all Jobs created during SAT simulations. This
Status: Ready 28-Oct-19 04:13:54 AM 19.998 MB memory will persist regardless of the contents of
the Cell Controllers going forward.

*Once a “Seed Job” has been selected it is stored as a text file, this text file can be emailed to other users who may not have
access to a loaded a EPP PLC.
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Figure7  The SIMULATED JOB Process
This is an illustration of how the Seed Job Process works, showing data sources, data storage, and data
flow.
* Once a “Seed Job” has been selected it is stored as a text file, this text file can be emailed to other users
who may not have access to a loaded a EPP PLC.
i SEED JOB * { PROFILE
i Ci\Users\ \Documents\MicroCODE Control + i Changes configured by User for SATs
i (EPP)\GEPICS Seeds\GEPICS_Seed_Job.GSJ i H
_‘ .................................. o Jr— s IR 3 I R —— i
‘- ‘-“““‘ : ! j
Controls Laptop I i SIMULATED JOB
Windows 7 or i = SEED JOB + PROFILE CHANGES
Windows 10 1 i Changes rotated by last.digit of CSN
. e e e R —
Ethernet
Simulated Jobs
1) Seed Job is chosen from the EPP
Line Tracking or EPP GEPICS
Buffer.
EPP Cell Controller : EPP.LTA ' EPP.BDX
EPPPLC Line Tracki i GEPICS
Area Controller i bine fracking
i Array i Buffer
1 ...........................

2) The App stores the Seed Job as a
text file on the User’s PC.

T
TZN | B

DD-SS-000L

DD-33-001L

DD-$S-000R DD-S$-001R
oD S8 ooo =

STATION PROFILE || CONNECT:
ABOUT.. SET.UP. SET.UP. |
Stotus: Reody_ 06N 1905.07:16 P

ONLINE
2606 B

o B[EW] o | (85X 13 §[GOX] oe §

3) The User creates a Profile to
modify the Seed Job to suit the
requirements of their SATSs.

4) Once started the simulation

creates Jobs from the combination
of the Seed Job and Profile.

vCcxX 17
|| ]

=0

g
¥
]
L
]

DD-$3-002L

5) The Simulated Jobs are written
into the Line Tracking as if an LTC
created them, in the 1%t Footprint of
the Track Zone.
DD-55-003L

i) o [oW] o

i |an 113i abx | g9 § [Vvex | 17
DD-$5-002R DD-SS-003R

JOB siM:
STAl

JOB SIM: JoB SIM:
RT STOPPED EMPTY

MicroCODE Control Apps
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RBOUT STATION PROFILE CONNECT: J0B SIM: JOB SIM:
- SET-UP. SET-UP... ONLINE START
Status: Reacly 08-flov-19 05:07:44 P 8435 MR

JOB SiM:
STOPPED
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Using a GEPICS FORMAT
A GEPICS FORMAT is a data definition file that describes the source and layout of a Vehicle Order
for the EPP (or other) manufacturing systems.

The GEPICS Format file can be directly exported via email from GEPICS to a User’s email address.
This file is used by the Control (EPP) App to interpret all Job Build Data read from the EPP PLCs.

Example 5 A GEPICS Format File

1 | EXP_VERSION',

2 'HDR','FSEPFINL','Q7','®4/88/10 18:26:53','SEP TiXX P2C8 AND PAC@ Final','C’,
3 'DET','FSEPFINL','Q7','i','@','A','PRO','PVI','','0','0",'0",'8','N"','0",'@", ", ", 'START OF DATA PVI OR PRIMARY V','','@',’

4 'DET','FSEPFINL','Q7','Q@01','Q','A','PRO’','CHARACTER_SPACES','','sC’,'9d','®','1','N','8','8",'","'", 'SPACE TO MAKE FULL WORD IN PLC','','®',’
5

6

?

8

'P4/08/1Q 19:26:53', 'zztzck', '94/08/10 10:26:53', 'Format Promotion',"

'DET', 'FSEPFINL','Q?','18@01','1@",'A", 'PRO", 'CHARACTER_SPACES','',"'SC','99','@','15",'N','@",'@","", "', 'sVI','",'@","

'DET', 'FSEPFINL','Q7','25881','25','A’, 'PRO", 'CHARACTER_SPACES','',’'sSC','@8','@8','t','N','@','@',"", ', 'SPACE FOR SVI TO ALLOM FOR FUL','','8',’
"DET'.'FSEPFINL','07','26001','26",'A", 'PRO','CSN', ', '3K', '41','@", 14','N','@','®'," ", ", 'CSN OR CURRENT SEQUENCE NUMBER','','D’,'
'DET', 'FSEPFINL','07','37001','37','A", 'PRO’, 'CHARACTER_SPACES', "', 'SC', 99','@','1','N",'0', '@',"", "', 'SPACE TO MAKE FULL WORD IN PLC','','d',"
9 'DET','FSEPFINL','S7','38801','38')'A', 'PRO’,'VIN',' ','V', 17", @', 17')'N', @', @', ', "}, 'VIN O VEHICLE ID NUMBER','','s’,’
16 'DET','FSEPFINL','Q7','SS@81','SS','A', 'PRO’, 'CHARAETER SPAGES', ') '5C",'98’,'@", '3 , "N, 1B, e, 'SPACE TO MAKE FULL WORD IN PLC','",'@",’
1L 'DET','FSEPFINL','@?','S8001','58','A’, PRO’)'MODEL?'," ", B','?','a','?','N','a','a',",",'mquL',",'a'
12 'DET','FSEPFINL','97','03001','65','A", 'PRO’, ' CHARACTER_SPACES',"','SC','09",'@','1",'N','0","@"," ', "', "SPACE TO MAKE FULL WORD IN PLC','','0'"
13 'DET','FSEPFINL','@7','06001','66','A",'TXT', "', '6A"," *,'0','0",'2", N, @, e, 1y, e,
14 'DET','FSEPFINL','Q7','68881','68','A', 'PRO’, CHARAETER _SPACES','','sC','9a','®@','s','N','@','8",""," ", 'GA CSN PREFIX FOR GEMERAL ASSE','','®',’
15 'DET','FSEPFINL','G7','74081')'74")"A’ ) 'PRO ) MODTEwis S im, ,'0%, 12, 'N*) 8", '@" )", + ', 'FINAL LINE DATA PACKET MODEL','','8",""
16 'DET','FSEPFINL','@7','81001','81°,'A’,'PRO’,'RES ' ,'P','26], @', 1", 'N', 8", @' ' 'FUEL FILL','','8',"
17 'DET','FSEPFINL','g7','82001','82','A’, 'PRO','RBZ","','F','26,'0",'1')'N', @', 0" "' 'TRANS FILL','','8',"
18 'DET','FSEPFINL','Q7','S83001','83','A','PRO’,’'R@1™','','P','26/,'8",'L','N'," ',' ' ‘', 'POMER STEERING FILL','','@’,"’
19 'DET','FSEPFINL','Q7','S4881','s4','A','PRO’,'R@5 ','','P','260,'8','L','N','8’, D’ ', 'RADIATOR FILL','','®’
26 'DET','FSEPFINL','G7','85081')'85','A’, 'PRO','RE3 ", " ') 'P*,'261,'8 ) 1')'N', ", D" *+}'ATR CONDITIONING FILL','','®","
ey’ Cias et ar  ipant i ruakanTen coarcall tt tertiggh tah 4 L lnt ipe vr ir iTmawe LD OBonEEt tt tar b

148 § [[@BX | 669 §

| .
FSEPFINL
202163800 26A3012198

-n 7
ﬂ_ START OF DATA.

FINAL LINE DA.
FUEL FILL
TRANS FILL

|POLER STEERTN.

000 K

Import...

PROFILE CONNEC
SET UP... ONLINE

Status: Ready 28-Oct-19 04:13:54 AM 19.998 MB

This will control the view of the GMP and GXP
Build Data.
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Job Control Profiles (JCP)

The App gives complete control over Model Code, RPO Codes, Process Tool Styles, anything in the
GEPICS Build Data Packet.

OPTION Data PROFILE Type, Name and Description
U:ﬁgf%ﬁﬁnges Autogenerated Up to 100 Profiles—each with a unique set of 10
from the seed Job Jobs (which of each can have 100 changes).

Model changes and this pattern

Change Index HEADER (Fixed) Add and Remove PROFILEs
Up to 100 changes Header data location and Up to 100 Profiles are
per CSN Sequence # size are not changeable available at any time.

\ Simulation Control

| HEADER  Posifon _ Length / | Data | OPJIONS | Posiion | Length | Data |

ORISR  nnnnnnnne | pyT @ 11 |
svi HEM@TNE6E nNnnNnnNNe | svi 21 |
2 | con HENSGRNNNENN NNNNNNNNNe | csN a1

41

11111111

. e

T A I
Import... Export... o] [2F:1 || Seed... | OK Cancel

o

Import and Export PROFILEs GEPICS Reference
CSN Sequence Take any Profile out to a text Open a window into the GEPICS
Up to 10 unique Jobs file that can be shared with ‘Seed Job’ data for reference while
in constant rotation other Users configuring your simulation.
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I

The App is capable of holding 100 (Profiles) x 10 (Jobs) x 100 (Changes) = (100,000) Changes for
generating simulated orders. Profiles can be imported and exported and are simple ASCII Text files.

MicroCODE Control (EPP)— Job Control Profiles

Let’s look at the configuration design underlaying the Job Control Profiles.

Example 6 Job Profiles MicroCODE Control (EPP) App Architecture

JOB CONTROL PROFILE (JCP) ..‘
Holds configurable JOB CHANGES for up to ten (10) Jobs, CSN 0 — CSN 9. I

JOB CONTROL PROFILE (JCP) -
Holds configurable JOB CHANGES for up to ten (10) Jobs, CSN 0 — CSN 9.

100 Profiles
JOB CONTROL PROFILE (JCP) R
Holds configurable JOB CHANGES for up to ten (10) Jobs, CSN 0 — CSN 9. ‘,0’

Updated: 629123

‘0
P entlesnsnnnnnns A 10 Jobs sammmansd Nuppssuanssnsnnnans S
JOBO JOB 1 JOB 2 JOB 9
CSN Sequence 0 CSN Sequence 1 CSN Sequence 2 - CSN Sequence 9
Change 0 Change 0 Change 0 ‘ Change 0
Change 1 Change 1 Change 1 Change 1
Change 2 Change 2 Change 2 Change 2
Change 3 Change 3 Change 3 Change 3
Change 4 Change 4 Change 4 Change 4
100 Changes
Change 97 Change 97 Change 97 Change 97
Change 98 Change 98 Change 98 Change 98
Change 99 Change 99 Change 99 : Change 99

v
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Controlling Job Rotation

The App allows you to control the option content of a job generated during simulation based on the
last digit of its CSN (0-9). The ‘CSN’ buttons down the left of the Job Control Profile (JCP) dialog box
are used to configure the ‘Changes’ you want made to the Jobs. These changes will repeat, over and
over, based on the ten (10) Jobs you configure in this dialog.

PROFILE Selection
Add, Delete, Edit

Enter description... ] Delete
25 |S|mulat|on Contro

| HEADER [ Posion | Length |~ Data | OPTIONS _[Posion |length | ~ Data |§

RNGRNINEEN| nnnnnnve | Py B o ESEE  NNNNNNNNe |
[ svi § e [EGEE nnnnnnnne ()
| csv @ e [HBEN NNNNNNNNNG |
| vin B @ [EERRENNNNNNNNNN. . . |

o
<
H

[« |

aQw
0| <
ZH
[ [ <]

IN

|_Cancel |
i SEED Job
JOB Selection JOB Reset :
With Copy, Paste, Clear changes Opgn Vlewer for reference
and Fill features while creating Profile
PROFILE Tools
Import, Export
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5.1 PROFILE Job Data Changes

These are the options that control the generation of simulated Jobs at the beginning of a Track Zone.
The changes are broken into two (2) sections: the HEADER and the OPTIONS.
The HEADER is everything in the standard GEPICS Header that identifies the Vehicle Order.

The OPTIONS is everything else below the HEADER, as known as the ‘Build Data’... these are the
options ordered by the customer or generated automatically based on the customers options.

ik PEnter none.. |

Enter Description...

| csNo |[Changes [Simulation Control

CoN1||# | HEADER |Postion | length |~ Data | OPTIONS |Posion |lengh | Daa |

conz Pvi HENGENENEEN n~nnnve | Pvi B 2 BGEE  NNNNNNNNe |
reewe| L | VI ENSSGRERNGNN nnnnnnnne | svi @ 2 FREEH  nennnnnne ()
zewr | 2| CoN HENSSRNNNEN nNonannNe | csM B 2 [EBE NNNNNNNNNe |

N | =
-!

IIIIEIEH
i s

L

|GEPICS Description

| 9 | PVI  [START OF DATA...
SPACE TO MAKE...
| 1 |CHARAC... |SPACE FOR SVI...

SN OR CURREN...

I umal®’ , W N [

A ML T

EE

7

| 1 [CHARAC... |SPACE TO MAKE...
2 B
| 6 |
7 ]
| 4 |
| 4 |

=N N -

[ ]

P LION

A | | |
[C [k [3 [o [0 143 [
EADDE A

W_Nad =7 e e
el o e e O O O

OK Cancel

1
1
3
=
1
2
r
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Table1 HEADER Changes

Makes no changes to the GEPICS HEADER, if coupled with NONE in OPTIONS,
ends all changes to the packet. *

SKIP Makes no changes to the HEADER, indicate OPTIONS changes are being made.

PVI Automatic. Do not change, this controls the generation of a unique PVI in the
HEADER, based on the CSN Sequence #.

SVI Automatic. Do not change, this controls the generation of a unique SVl in the
HEADER, based on the CSN Sequence #.

CSN Automatic. Do not change, this controls the generation of a unique CSN in the
HEADER, based on the CSN Sequence #.

VIN Automatic. Do not change, this controls the generation of a unique VIN in the
HEADER, based on the CSN Sequence #.

MODEL Allows you to change the MODEL Number in the Header for testing.

* Caution: The App processes the changes from the top and the first row the has NONE for HEADER changes and NONE for
OPTIONS changes is deemed the end of the entire change list.
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Makes no changes to the GEPICS OPTIONS, if coupled with NONE in HEADER,
ends all changes to the packet.

Makes no changes to the HEADER, indicate OPTIONS changes are being made.

PVI Optional. If your SAT refers to PVI in the ‘Build Data’ area you need to edit this
change to enter the EPP offset where it's needed, this will place a copy of the PVI
there (based on the CSN Sequence #) and its length will be based on the length of
the NNNN field you enter.

Optional. If your SAT refers to SVI in the ‘Build Data’ area you need to edit this
change to enter the EPP offset where it's needed, this will place a copy of the SVI

there (based on the CSN Sequence #) and its length will be based on the length of
the NNNN field you enter.

CSN Optional. If your SAT refers to CSN in the ‘Build Data’ area you need to edit this
change to enter the EPP offset where it's needed, this will place a copy of the CSN
there (based on the CSN Sequence #) and its length will be based on the length of
the NNNN field you enter.

Optional. If your SAT refers to VIN in the ‘Build Data’ area you need to edit this

VIN change to enter the EPP offset where it's needed, this will place a copy of the VIN
there (based on the CSN Sequence #) and its length will be based on the length of
the NNNN field you enter.
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Optional. If your SAT refers to MODEL CODE in the ‘Build Data’ area you need to
edit this change to enter the EPP offset where it's needed and enter the MODEL
CODE, that you want to test.

Optional. If your SAT refers to RPO CODES in the ‘Build Data’ area you need to edit
this change to enter the EPP offset where it's needed and enter the RPO CODE, you
want to test. You can add as many of these as needed to create the Vehicle Order
that you want to test. (The only limit is 100 Changes—of any type—to a particular
Order).

Optional. If your SAT refers to PART NUMBERS in the ‘Build Data’ area you need to
edit this change to enter the EPP offset where it's needed and enter the PART
NUMBER, you want to test. You can add as many of these as needed to create the
Vehicle Order that you want to test. (The only limit is 100 Changes—of any type—to
a particular Order).

Optional. If your SAT refers to a VEHICLE PART POSITION SYSTEM (VPPS) value
in the ‘Build Data’ area you need to edit this change to enter the EPP offset where it's
needed and enter the VPPS value, that you want to test.

Optional. If your SAT refers to LOCAL BROADCAST CODES in the ‘Build Data’
area you need to edit this change to enter the EPP offset where it's needed and enter
the LOCAL BROADCAST CODE, that you want to test.

Optional. If your SAT refers to a PROCESS TOOL STYLE # in the ‘Build Data’ area
you need to edit this change to enter the EPP offset where it's needed and enter the
STYLE NUMBER, that you want to test.
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Auto-Configuration of Vehicle ID positions within the Build Data Packet

The App now uses the GEPICS Format you have selected to ‘Auto-Complete’ the positions and Lengths of the
Vehicle Identifiers if they are echoed into the OPTIONS area of your Build Data Packet.

TRUCK BRad Fill - X]
Raiadator Fill 5 Delete

| Postion | Length |  Data  : | OPTIONS -
NNNNNNN@ : 3

BRSO  nnnnnnne | | Pvi [l 236 RSN  NNNNNNNNe |
SKIP B -
- HETEE
8 |
2 |

)

<
H
Z|Z
L] |

S

W~
W=
N ®

NNNNNNNNN@:
NNNNNNNNN. . § NNNNNNN@

MODEL

165

>
~
Q

S5
~
Q
e e e e —————

:‘ W F Jﬂ

>
~
Q

>
~
Q
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6

Running System Acceptance Tests (SATs)

Once you have the EPP Hardware environment set-up, and laptops available for the MicroCODE Control (EPP)
App, you’re ready to run a simulation of GEPICS Jobs to test your configured Actions.

Workflow

Step 1: Install the MicroCODE Control for EPP App
(MicroCODE Control (EPP).exe) on the Windows PC
that will control the SAT environment for each Track Zone.

Select Installation Folder l I

The installer will install MicroCODE Contiol [SEP] ta the following folder.

Toinstall in this folder, click "Nest". Ta install to & different folder, enter it below or click ''Browse"

Folder:

C:\Program Files\MicioCODE IncorporatediMicroCODE Control [SEF Browse...

Install MicroCODE Control (SEP) for yoursef, or for anyone who uses this computer:

) Everyone

@ Justme

Concel | [ <Back | [ Hewt»

Step 2: Import the MicroCODE API for EPP Program
(prgAPI) into the EPP Cell Controller that controls the
Zone where SATs are to be performed.

NOTE: Import the version that was installed with your Control App.

Name . Date modified Type
prgAPL vl 0_0_1.15% 10/16/20199:29 AM  L5X File
prgAPT vl _0_0_3.15% 10/21/2019 8:58 AM  L5X File
prgAPLvl 00 4.15X 10/22/201910:35..  L5XFile

Size

3,242 KB
3,258 KB
3,726 KB
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Step 3: Using [F2 SITE SET-UP] Configure a

connection from the App to the EPP SQL Database from within the
App itself.

Cell Controller | Units | Language | Options | SQL

This tab defines the connection and usage of the EPP Server SQL Database.
It allows this App to pull all required configuration data from that database,
rather than reenter it here, which is also supported.

EPP Server TCP/IP: ] i i |

Local SQL DB Instance: 1localhost\SQLTJM Use Local DB

EPP SQL Database Name: ErrorProofing

NOTE: Contact your local SQL DB
EPP SQL User Name: eppdb_r‘o\ Admin for a User Account.

EPP SQL Password: 000@® NOTE: Contact your local SQL DB
Admin for a Password.

Clears ALL configuration in this App ONLY - Cell Controllers IPs,
Track Zones, Footprints, and Actions: Clear ALL

Replaces ALL configuration in this App ONLY - Cell Controllers IPs, Track
Zones, Footprints, and Actions from the connected SQL Database: Que ’HALL

Import... Export... OK Cancel

Step 3a: Using [F2 SITE SET-UP] select “Query All...” to pull all the Tracking and Cell Controller
communication from the EPP SQL Database.

This will clear all Cell Controllers: IPs, Names,
Track Zones, Counts, Footprint names, Track
Zone names, DD-55-000s, and then query the
SEP SQL Database to replace them all.

REPLACE all Controllers?

MicroCODE Control Apps
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Step 3b: Using [F2 SITE SET-UP] on the “Cell Controllers” tab verify the Ethernet Card address
matches your test environment and that the Cell is marked Configured and Deployed.
NOTE: The App will not connect to any PLC that is not marked ‘Deployed’.

Cell Controllers | Units | Language | Options | SQL

e i i P
boolcooocoic oaliooa

PLC | Track Zones

Selected Cell Controller (CLX) Configuration

Area: 3 CHASSIS TCPIIP: 1?2 16 i 91 ! 22 i

ce: @ JGRC1TZ1 EPP Main Processor (EMP) Siot:| @ |

PLC Name: EP_GRC1TZ1 Number of Track Zones in this PLC| 1 i

Cell Controller is configured

Cell Controller is deployed

ok

Step 3c: While still in [F2 SITE SET-UP] on the [Track Zones] tab, select the GEPICS Format
associated with this Cell Controller.

TZNi Name Footprints FPTsi Conveyor AREAFormat ZONE Format ? °

GRC1TZ1| 28 | ® |GRC1_ALS | EPP_TRIM.txt | EPP_1@007.txt | Y |

This will select the GEPICS AREA Build Data
Format.

Select new AREA Format? E

This will select the GEPICS ZONE Build Data
Format.

Select new ZONE Format? No
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Step 4: Using [F3 PROFILE SET-UP] Configure—or import—
Job Control Profile(s) (JCP) that represents the GEPICS
Build Data changes you need in the Job rotation to

i i i car fEnter name... [t
exercise all TASKs and the Behaviors you are SAT'ing. TS [ [
ption... 5 ,E’
[ csNo |[Changes ‘Simulation Control

NOTE: It may be better to do this B T e . T
after you have been connected to NNNNNNNNe | svI ° NNNNNNNNG
the Cell Controller and selected a NNNNNNNNN@ | CsN 3 NNNNNNNNN@
SEED JOB that you can refer to | NNNNNNNNN. . . | vIN ] NNNNNNNNNN. o
while creating your Profiles, unless MMMMMMMM_ |MODEL § @ ?7?2272772

you have very good documentation
about what must be changed in the
GEPICS Packet for your SATs.

—— g
O >
Import..."| | [Export... Clear... Seed... OK Cancel

Step 5: Using [F4 CONNECT:] Connect to the EPP Cell
Controller.

START EMPTY

JOB SIM JOB SIM: ’7

Step 6: Using the [BDX] Screen Button, select a ‘Seed’
Job from the EPP PLC GEPICS Buffer by right-clicking
on the Job in the Buffer and selecting “Make this the

Seed Job”.
FSEPBOX1
"Build Data Viewer | 202169962 2GA3018151

This memorizes the current Job as the basis for 810 12 43 1415

all Jobs created during SAT simulations. This
memory will persist regardless of the contents of
the Cell Controllers going forward.

S
1
2
6
>

MODEL? |BOXLTINE...|T K |2 @ 7 4 3 [
END GATE
boxside

4]
R
*
9
]
A

4 gLajsez;A:’f}')icam" Operator: A new Seed Job was selected and activated, check your PROFILE
Name: MicroCODE configurations!

Status: Ready 28-Oct-19 06:30:15 AM 22.470 MB
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Step 7: Using the [TZN] Screen Button, select the Track
Zone within the EPP PLC that will receive the simulated
Job Flow with the Conveyor simulation.

[ MicroCODE Control (S2P) - 1012 (1)

v | o B[FT] o jeW o | [E9%] 1o f[@oX) 5 f[VeX] 16 |

27-F4-001L 27-F4-002L 27-F4-003L

GC4YREYXLF154" ME7?2LF154¢
7]

27-F4-002L | 27-F4-003L | 27-F4-004L | 27-F4-005L

“ T 0 I| NV | "] I BDX | 113 I abx
27-F4-001R

S L S

F4 = .. OFFLINE Viewsof the:same data onc
nae o APP IS diScONNected from a4 PLC

Status: Ready 28-Oct-19 06:31:10 AM 22.276 MB ABOUT. 2;\1&2}4

= STATION PROFILE | GONNECT: || JoB sil: J0B Si: J0B it |
SETP. SETUP.. OFFLINE OFFLINE OFFLINE OFFLINE
SianHaM  Aswks

Step 8: Using [F5 SIM:] start the simulated Job Flow.

This can be seen as long as the Screen in in the [TZN]

View. You can return to the [TZN] view by clicking the

[TZN] button at any time.
This will download the currently selected
Job Control Profile (JCP) and start a new
Simulation.

Step 9: Use [F5 SIM: ABORT] to end the simulation at
any time.

Use the Conveyor Control Buttons to stop and start the
simulated Conveyor.
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Step 10: Perform your SAT with the actual hardware.
(See SAT Forms for detailed instructions).

Use the Footprint View to monitor the state of your Tasks as they are executed.
Clicking on a Task opens the detailed TASK Status dialog.

| © MicroCODE Control (EPP) - v2.0.1 (9)

Bz
) |

o (&;

"‘ Class: Application
Object: App
|

Name: MicroCODE

Status: Ready 19-Nov-21 02:16:22 PM

o [TV o [[eWWV] 1 [[BBX V] 3 [[@px|V]354 |[VeX V] 14

210002438
1##0002458

-l
-
N
=

[ ]
—
o
~
—

2100002458

): 4358
XXXXKXXXKXX21202458
TT35743

: 2100024358
21000024581%#%#0002438

17-R1-121R

TT35743 GA22

Operator: The Simulated Tracking has CREATED a NEW JOB 0]
by generating it from your PROFILE into this Footprint.

PROFILES: | CONNECT: | TZNSIM:
ABOOT SET-UP... ‘ ONLINE RUNNING

80.198 MB

TZN SIM:
ABORT

[19-Nov-21 02:16:20 PM]

TZN CTL:

SAVE

TZN CTL:
CLEAR

. Job Present

. Prereq. Complete
4] Work Started

J Pre Warning FP
_] Pre Stopped FP

J Bypassed
J Released
_] Released Required

J Faulted

_] Battery Low

MicroCODE Control Apps
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210002458

GEO

u Job Mismatch

[ | Paststart FP

- Work in Progress
u Past Warning FP
u Past Stopped FP

\_’ Bypass (Key)
\_’ Release (Key)

GSF1

SET FIXTURE 1

SLi

1##0002458 17-R1 -]121L

[ ] No Build Job
4‘ Bad Build Data . Work Required

- Action Required

U.L

u Enable (Command)

u Bypass (Command)
u Release (Command)

- Work Enable
4] Work Complete
4] Warning Point (>PWP)
|| stopped (@FPS)
[ ] Work Failed
u In Progress (Command)
u Retrigger Request
[ ] Work Disabled

Communication Error

u Out-of-Tethering
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Step 11: Use the QDX Defect Viewer to ensure all required
Defects were generated and placed in the EPP PLC’s queue.

F&3 MicroCODE Control (S6P) - v10.42 (1)

TZN] o f[FPT ] o E[env ] BDX | 113 f[ apx | 828 §
]

20216333 Release 002,101

mfl

20216339 Quality 000,777

20216341 Release 002,005

20216338 Quality 000,777

AOA300

20216335 e Quality = 000,777
T

rzn 0 I FPT 0 I CNV 0 I 13 I abpx

@FF LINB: |eWSv6f the same &afa onee the.
=" Appis dis€onnectedfrom a PLC:

Trigger ID: Defects:

ao0ooanooanoan

Status: Ready 28-Oct-19 12:12:22 AM 12,521 MB STATION || PROFILE | COFUNE. | OFFLNE | ‘OFFLIE | ‘
SET-UP... SET-UP... OFFLINE OFFLINE OFFLINE GFFUNE

sty 26-0er-12 12:17:08 Al 7283 MB

F&3 WicroCODE Control (56P) - v1012 (1) =B %

[Bpx | 113 | apx | 828
05— "B [ Fee ]

20216333 = Release

156852 efects 2
20216341 <Not Queued>

Defect Data Viewer
SEP GSIP RLN Description
L ] 15052002 RELEASED
15052005 SC - MISSED S or PT.83 - NO CYCLE

BOA0006000300

OK Cancel

PROFILE CONNECT: JOB SIM: JOB SIM: JOB SIM:
SET-UP... ONLINE START STOPPED EMPTY

Status: Ready 28-Oct-19 12:10:51 AM 8.918 MB
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Step 12: Use the VCX Trace Viewer to ensure all required
Trace data was generated and placed in the EPP PLC’s queue.

W o | o) 1§ Faoe) o § Lvex |

202138180 <SEPActions> 15137 VPPS=<Y4710000000000X

& WicroCODE Control (S29) - v10.42 (1)

202142308 (SEPActions> 15137 ' ace: VPPS=<Y4710000000000X
202146886 <SEPActions> 15137 VPPS=<Y4710000000000X
202152211 (SEPActions> 15137 - ace: VPPS=<Y4710000000000X
282156300 (SEPAC tions pamrm

202160495 <{SEPActions

12.236 MB

Status: Ready 28-0ct-19 12:15:56 AM 7.986 MB

[Box | 113 f[@px | 828 f[ vex |
_mm

202138180 <SEPActions> 15137 VPPS=<Y4710000000000X
: tation Name:|  27F4016L stem Code:  GEPTRACE & oox

e — 15137 Record Key:| Y471000000
20214 PA 1 255 - 1 200X
202146886 .sn: | <SEPACtions> oD%

DDDD&&&DDDDD

20214

20215|Trace Data Viewer

¥4710000000000X 84631413 2 248 | .|eeex

000X

ok

JOB SIM: JOB SIM: JOB SIM:
START STOPPED EMPTY

Status: Ready 28-Oct-19 12:10:19 AM 6.933 MB
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Step 13: Use the BDX Buffer View to double check the Seed Job configuration...

&3 MicroCODE Control (S£P) - V1042 (1)

TZn| o0 f[FPT ] o f[onv ‘BDX | 113 f [[abx 8285

202163421 2GA3011861 TK20743 2886CJ2 SN

|

“l3adaa

BO0000000000

202163444 26A3011860 TK20743 2886CJ2 SN
202163379 26GA30118359 TK20743 2886CJ2 SN
202163408 2GA3011838 CK30943 2886CJ2 SN
202163427 26GA3011837 CK20943 2886CJ2 SN 2

202163431 26A301FZN| o R[FPT | o B[env] o § [ BDx | 113 f[@DX | 82

OFFEINE Views 'of'the samedata once the
App is disconnected froma PLC.

Status: Ready 28-Oct-19 12:11:53 AM 12.423 MB

PROFILE CONNECT: JOB SIM: JOB sIM:
SET-UP... OFFLINE OFFLINE || OFFLINE |

Status: Ready 28-0ct-19 8.617 M3

=
[ 2" 4 [7FPT | 190 j[fenvT 7 [EDXT| 138 |[fabX| 771 [[VEX
T T =
FSEPBOX1

SEP |GEPICS Length Data Item Description 3 4 9 10 11 12 13 14 15
PVI START OF..
CHARA... SPACE TO..
CHARA. .. BOX SVI

SPACE TO...
MODEL
SPACE TO.

8 GA CSN P. 2
?4 ? MUDEL? BOX LINE. C |K
81 ve4 END GATE. L

4 V15 boxside

OK \ | Cancel
ROUT SEP SITE PROFILE CONNECT: TZN SIM: TZN SIM: TZN SIM: TZN SIM: TZN SIM: ‘
SET-UP... SET-UP... ONLINE START ABORTED EMPTY SAVE RESTORE

Status: Ready 19-Oct-20 11:33:22 AM 75.736 MB
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6.1 Handling the Simulated Conveyor
Once a Simulation is started on a Track Zone several things happen:
1) The Conveyor’s real-world communication set-up is saved.
2) The Conveyor is converted to a ‘Simulated Conveyor’.

3) The ‘Simulated Conveyor’ is set to a ‘Stopped’ condition, to allow the User to ‘Save’ the current Track
Zone’s tracking image before any movement begins.

4) The active PROFILE is used to generate GEPICS JOBs at the start of the Track Zone, like an LTC.

You can see the conversion of the Conveyor by watching the TYPE and I/O indicators:

Once in SIMULATION MODE, the Type and I/O read SIM, and all the controls appear to control the
simulated Conveyor. NOTE: The Conveyor has a ‘SIM Stop’ on by default.

| C MicroCODE Control (EPP) - v1.0.1 (1)

[f7zn7] o JPPT] o j[env o  j7BRX.\..1..§ff@bxt..o..jfNCK].. 0., ] A3CO

. ..
o ° | Slower Stop “ Faster Clear Bypass || SIM :_ ?

.
®eq 0o ®
LI PP X )
LAY .
0000000000 “....--o e o0 00000
® o0
o

I;L.""""'—ulo" ...0..-000"'..

25-C1-161L 25-C1-162L - 25-C1-164L 25-C1-165L 25-C1-166L

EMPTYVY 0018 G ? Y G AP MPTY

25-C1-163R 25-C1-164R
JoB | [TEmey | [ Gap K GRC1TZ1
ABOUT EPP SITE PROFILE CONNECT: TZN SIM: TZN SIM: TZN SIM: TZN SIM: TZN SIM:
SET-UP... SET-UP... ONLINE RUNNING ABORT EMPTY SAVE RESTORE
Status: Ready 06-Dec-20 06:07:57 PM 74572 MB
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6.2 Simulator Conveyor Commands

These are the commands that appear on the Track Zone Screen once a simulation is in process.
They are hidden when in ‘Viewer’ mode.

Decreases Conveyor Speed

Increased Conveyor Speed

Acts like a Production Run/Stop, this button changes state and acts as a toggle.

!

Clear Removes all EPP Andon Stop Requests from the Conveyor, allowing it to proceed.

Bypass Passed the Conveyor in ‘Bypass SEP’ mode, nothing will stop it.

Real/Simulated, this button changes Simulation state and acts as a toggle.

!

Clears the current Footprint in the Track Zone display*

And allows the next simulated JOB to be generated.

NOTE: You may see “READY” displayed in the Footprint right after it is cleared and
before the next Job is generated, this is normal.

Causes the EPP PLC to restart work on the JOB in the currently selected Footprint.
This only work when there is a JOB in the Footprint.

Empty Converts the Job in the current Footprint in the Track Zone display*
into an EMPTY CARRIER.

Converts the Job in the current Footprint of the Track Zone display*
into a GAP.

Fills the Track Zone with simulated jobs starting at the current Footprint*
and working backward to the first Footprint, using the simulator’s generated Jobs.

Rebuild..
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*NOTE:The JOB, EMPTY, GAP and REBUILD commands are based on the currently selected
Footprint and not the beginning of the Track Zone. So, if you scroll down the Track Zone
and click [ Empty ] you will get an empty where the ‘Job Focus’ is located, not necessarily
where you are looking.

The ‘Job Focus' is indicated by the Cyan Cursor around the Footprint.
You can move the ‘Job Focus’ in three (3) ways:
1) Click on the desired Footprint.

2) Use the Left/Right Cyan Arrow buttons on the screen.
3) Use the Left/Right Arrow Keys on the keyboard.

25-C1-161L 25-C1-182L 25-C1-183L 25-C1-184L 25-C1-165L 25-C1-186L

25-C1-161R 25-C1-162R 25-C1-163R 25-C1-164R 25-C1-165R 25-C1-166R
_
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6.3 App vs. EPP PLC - Span of Simulation Control

The MicroCODE Control (EPP) App is designed to work hand-in-hand with the existing Conveyor
Simulation code in the EPP PLC.

The Simulated Jobs are controlled by this App and are created only while it is
connected to the EPP Cell Controller as the ‘Owner/Generator’.

The Simulated Conveyor is controlled by the EPP PLC code, and that code is fed
commands from this App indirectly through the new prgAPI that is added to the
standard EPP PLC code.

This has several implications that Users must be aware of:

Once started the Simulated Conveyor runs until one of the following happen:

- TASKs use Andon Requests to stop it

- ltis paused by the MicroCODE Control App controls

- ltis paused by the original EPP Control Simulator controls

- ltis paused by the MicroCODE Process Tool monitoring tool

The Simulated Conveyor does not need this App to run, once started it continues
even if the App that started it is disconnected.

The Simulated Conveyor can also be made to ignore all Stop Requests by being put in BYPASS
Error Proofing Mode (similar to the real-world Conveyor systems). This is accomplished in several

ways:
e The SIM BYPASS Command in this App
e The BYPASS Command in the original EPP Control Simulator controls
e By the SIM CLEAR Command in the App (Bypasses Stop Requests for one Job)
e By the CLEAR Command in the original EPP Control Simulator controls
Figure 8  The original Simulated Conveyor Controls (VB App)
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7

App Shortcuts and Special Features

This section covers some items that the App is capable of that are not obvious to first time users.

Finding an RPO Code or Part Number in a GEPICS Order

A command task when configuring new Error Proofing Actions and supporting Production is to locate
a specific Vehicle Option (RPO or Part Number) within a GEPICS Order.

This can be accomplished very quickly using the Control App with a live EPP PLC connection.
STEP 1: Connect to a Cell Controller.

STEP 2: Get to the Vehicle Order you want to check, in EPP Tracking, or EPP GEPICS
Buffer.

STEP 3: Open the Job in the GEPICS Viewer.

EPP_TRIM, EPP_10@7

Build Data Viewer
PLC GEPICS Length Data ltem Description 9 10 11 12 13 14 15 16

C
BSSEQNUM Last 6 o...
c

HARA... Pad SVT ...

. csN o
CHARA... Pad CSN ..
MODEL?

CHARA... Pad Mode
Hardcode. ..
MODEL... Last 2 o...
CHARA... BResrv fo...
VIN
CHABA... Pad VIN ...

Make Seed... Import Seed...
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STEP 4: Sort the GEPICS Data Elements alphabetically by clicking on the first column.

0,
SWINF VPPS ID :
LH RR Caliper:
Steering Wheel:

Shifter .
Spare - Avail...%

Fast Charge (...
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Using the GEPICS Viewer to guide PROFILE Creation

In order to build a good simulation Profile, you will need to refer back to the data layout of your ‘Seed’
Job’. For that reason, you can open the ‘Seed Job’ while you are editing a Profile and keep it on
another monitor for reference.

We highly recommend you use two (2) monitors for this activity. One for editing the Profile and one
for referring to the data layout of your ‘Seed Job'.

This can be accomplished very quickly using the Control App with a live EPP PLC connection.
STEP 1: Open the PROFILE Editor.

STEP 2: Click on ‘Seed Job...’ to open a GEPICS Viewer.

STEP 3: Move the ‘Seed Job’ View to a second monitor.

STEP 4: Create your changes for ten (10) CSNs while referring to the ‘Seed Job’.
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8

Handling App Support and Issue Reporting

It is MicroCODE’s intention to move the distribution and updates for the Control Series of Apps to our website.
This will happen within the next 6 months as licensing issues are resolved. Until then the Microsoft Installation
(.msi) file will be distributed via email to registered users.

If you encounter an issue while using a MicroCODE Control App, please follow this procedure:
For immediate assistance call: 855.421.1010

STEP 1: Gather up the files associated with the issue.
If you are unsure which files to send call us and we’ll help determine which will be needed.
e EPP Programs — uploaded with data saved.
e Event Log Files (.LOG) — located in...
C:\Users\ \Documents\MicroCODE Control (EPP)\Events
e Configuration Files (.CFG) — located in...
C:\Users\ \Documents\MicroCODE Control (EPP)\Configuration

We may require other files after the initial investigation.

STEP 2: Email MicroCODE with the files attached, as follows:

Attached these files to an email to: tmcguire@mcode.com

Subject Line: CONTROL APP — DEFECT REPORT

Email Body:

ISSUE: <Brief Description of the problem including steps to reproduce if possible>
SEVERITY: Choose one, please classify honestly to best utilize our shared resources...

- - System crash, complete loss of a major system component
Response Time: No longer than 24 hours.

BEMEE - Function fails, no work-around is possible, or the App missed identifying a product defect
Response Time: No longer than 48 hours.

SEV.3 - Function fails, work-around is possible, or opening erroneous defects on products
Response Time: No longer than 5 days.

SEV.4 - Function fails, no impact to production, no work-around is necessary, or defect is caused by
reconfiguring a Station during production
Response Time: No longer than 15 days.

S13'A: - Display, Report or Tool problem - no impact on system operation
Response Time: No longer than 30 days.

SEV.6 - Annoyances
Response Time: No longer than 90 days.
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9

Common Issues

This section describes issues seen during app deployments, the usual causes, and normal solutions.

ISSUE 1: Track Zones configured in the EPP Server do not show up in the Control App.

Here the User expected two (2) Track Zones to appear in a selected Cell Controller.

Sl Wl G B I LN G ) U LN G I W AN NN B I N

Conveyor AREAFormat ZONE Format ?

?
L N
I R
I R
| N]

Common Cause: The Track Zones are not associated an EPP PLC.

This is seen in the EPP SQL database as shown below... (NULL means not associated with a PLC,
in the EPP database “ExecutionTargetld” = EPP PLC).

100% ~
F Results 2 Messages

PlantId ZONE Name ZONE Description ExecutionTargetId Area Zone Zone Decription
49 10 GFF2TZ1 Final Main Mod 2 4 Final GFF2TZ1 Final Main M...
S0 10 GRC1TZ1 Chassis Main Mod 1 ? Chassis GRC1TZ1 Chassis Main...
S1 10 GRC2TZ1 Chassis Main Mod 2 5 Chassis GRC2TZ1 Chassis Main...
52 10 GVCiTZ1 Chassis Sub Mod 1 (Front Suspension) NULL Chassis GVCiTZ1 Chassis Sub ...
53 10 GVC2TZ1 Chassis Sub Mod 2 ( NULL Chassis GVC2TZ1 Chassis Sub ...
54 10 t2 t NULL tz1i t2 t
55 10 testtz testtz NULL a2 testtz testtz
56 10 tz1 t 1 al tzl t
(v} Query executed successfully. (localdb)\MSSQLLocalDB (13.... Azureg

Ln 53 Col 3 INS

SOLUTION: Associate all Track Zones configured in the EPP Server to an EPP PLC.
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ISSUE 2: Track Zone Footprints configured in the EPP Server do not show up in the Control App.

| C MicroCODE Control (EPP) - v1.0.1 (1) = X

=}
[Q720" o |[[FPT o j[env 1 j[BDX 5 [[fabx o j[vex e | A3COg
‘ S| sn || R [ TR [T

M S

25.ci-161L [T

EMPTY

25-C1-161R

ABOUT EPP SITE PROFILE CONNECT: TZN SIM: TZN SIM: TZN SIM: TZN SIM: TZN SIM:
SET-UP... SET-UP... ONLINE RUNNING ABORT EMPTY SAVE RESTORE

Status: Ready 08-Dec-20 01:50:56 PM 70.373 MB

Common Cause: The MicroCODE API code in the EPP PLC has not been configured.

Secondary Cause: The MicroCODE API code has not been initialized after import; this only happens
on first scan of the PLC logic.

SOLUTION 1: Tailor / Configure the prgAPI program in the EPP PLC after importing it from the App
install. This is required because the EPP PLC does not contain externally readable configuration data
to completely describe what is in the PLC.

e.g.: The number of Conveyor Interface(s) in the EPP PLC is implied by the hard-coded construction
of a Produced-Consumed Tag-Pair, and there is no data point to read externally to discern this. So,
the prgAPI has two (2) routines named: rtnAPI_Cnvinterface_AnCn and
ladAPI_Configuration_AnCn.

The two routines must be edited/created from the supplied templates to make them specific to an
EPP AREA (An) and CELL (Cn), i.e.: _AnCn suffix.
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SOLUTION 2: Program/Run cycle the EPP PLC after completing the _AnCn routines.

Before initialization, TZNei is 0. This causes the Control App to show no Footprints after the first
position, because they are all after the ‘Ending Index’ of ‘0’.

<7 Controller Tags - EP_GRC1TZ1(controller) x [ Pl R L L Rl R e

Scope: | [MEP_GRC1TZ1 |/ Show: Al Tags

Name i~ Value 4 Style Data Type
4 APIEPPTZN 8] udtAPI_TznConfig|9]
4 APIEPPTZN(D] 1 udtAPI_TzrConfig
B APIEPPTZN[O} ConveyorType 2 Decimal DINT
B APLEPPTZNO)FPTs 9 Decimal DINT
W APLEPPTZNIO}FPTsi 0 Decimal DINT
.‘ B APLEPPTZNIO)FPTei a DINT
B APLEPPTZN[O)LTAs 9 Decimal DINT
W APLEPPTZNO)LTAsi 1 Decimal DINT
B APLEPPTZN(O}Thei 9 Decimal DINT
W APLEPPTZN(O]CNVS 9 Decimal DINT
B APLEPPTZN[OJCNVsi 1 Decimal DINT
B APLEPPTZN[OJCNVei 9 Decimal DINT
B APIEPPTZN[1] ) udtAPI_TzrConfig

After initialization, FPTei is set to 8, and all Footprint appear.

 CONMTONEr 1305 - EP_GRUTIZTontroner) X P I i ey

Scope:  [EP_GRC1TZ1 '/ Show: Al Tags

Name - Value 4 Style Data Type
4 APIEPRTZN (&) udtAP|_TanConfig[9)

4 APLEPPTZND] ) udtAPI_TznConfig

W APLEPPTZN[0] ConveyorType 2 Decimal DINT

B APLEPPTZN[OLFPTs 9 Decimal DINT

W APLEPPTZN[O]FPTsi 0 Decimal DINT

.‘ B APLEPPTZN[O] FPTei 8 Dexi DINT

W APIEPPTZN(O]LTAs 9 Decimal DINT

W APLEPPTZN[0] (Thsi 1 Decimal DINT

W APLEPPTZNO].LTAgE 9 Decimal DINT

B APLEPPTZNIOLCNVs 9 Decimal DINT

W APLEPPTZN[OLCNVS 1 Decimal DINT

B APLEPPTZN[0]CNVei 9 Decimal DINT
W APLEPPTZN(T] i) udtAP|_TznConfig
M_ADiEoDTZND L 80D TanC o

ol (EPP) - v1.0.1 {13

<[ TzN 2 l FPT [Z) i CNV 3 i BDX 5 j[fapx e fvex CHR

b 25c1-165L ] 25-c1-166L [

<

25-C1-161R 25-C1-162R 25-C1-163R 25-C1-164R 25-C1-165R

GRC1TZ1

ABOU' EPP SITE PROFILE CONNECT: T2ZN SIM: TZN SIM: TZN SIM: TZN 5IM: TZN SIM:
SET-UP... SET-UP... ONLINE START ABORTED EMPTY SAVE RESTORE

Status: Ready 08-Dec-20 02:10:30 PM 71.916 MB
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ISSUE 3: Job generated by the Control App are not activating Error Proofing Actions and show up as
‘INVALID’ and are dark green in the App display.

In the example below Footprints -162 and -163 are ‘invalid’ and show up dark green.
And the Job in Footprint -165 is marked ‘valid’ and is in the normal bright green’.

=
<728 [FPT o f[eWv 5 f[[BBX] 5 [[f@Bx| o [[Vex| e | A3CO
Slower | Stop “ Faster | Clear Bypass REAL ‘. B

T ———_—

25-ci-161L [T 25-c1-162L [T 25.c1-163L  [H] 25-C1-164L

En TP Ty EMPTY

999 2

<

25-C1-161R 25-C1-162R 25-C1-163R 25-C1-164R

Job Restart Empty Gap | ODD... GRC1TZ1

ABOUT. EPP SITE PROFILE CONNECT: TZN SIM: TZN SIM: TZN SIM: TZN SIM: TZN SIM:
SET-UP... SET-UP... ONLINE RUNNING ABORT EMPTY SAVE RESTORE

Status: Ready 09-Dec-20 05:55:23 PM 68.033 MB

Common Cause: The EPP PLC is marking the Job data generated by the Control App as ‘invalid’
and will not drive error proofing based on the data.
SOLUTION 1: The MODEL CODE is failed the checks in the PLC and needs to be corrected.

In the example Footprints -162 and -163 are ‘invalid’ because the MODEL CODE is illegal.
And the Job in Footprint -165 is marked ‘valid’ because the MODEL CODE is legal.

Correct this by updating your PROFILE that generates the MODEL CODE.

TRUCK  BEnter nome... . 2 [Ra [X]
Enter description... S

HEADER Position Length OPTIONS Position Length

PVI _ .o NNNNNNNNO

svi § 16
csNh | 26 26 1. « pemeb @ NNNNNNNINNG

viN | 54 : ) 17 NNNNNNN. . .
MODEL §F 88 ys, CKL8120

B n/a

MicroCODE Control Apps Document : MCX-U01 (Control - EPP - User Guide) v3.0.0a1.docx
Page %4 Updated: 6/29/23



MicroCODE Control—for the GM Scalable Error Proofing (EPP) System " ‘

Appendix A: The MicroCODE API Logix Program

In order to ensure that this App can do no harm in a General Motors production environment MicroCODE has
separated the communication to an EPP Cell Controller into two (2) distinct connections as mentioned in
Chapter 4.

NOTE: This App is never supposed to be run within a GM Production Facility, but MicroCODE has
still gone to great lengths to code it in such a way as to protect GM Production from a user
accidentally or unknowingly running it in a GM Plant.

READ-ONLY Connection—i.e.: ‘Viewer Mode’

The first is a connection to the ‘EPP Cell Controller’, this connection, at the CIP Driver Level, is
creation as a ‘read only’ interface that cannot write to Tags in the Logix 5000.

This connection is used for:

1) Displaying Tracking Data from the EPP PLC.

2) Displaying Conveyor Status from the EPP PLC.

2) Displaying the GEPICS Build Data buffer from the EPP PLC.
3) Displaying the GSIP Defect Queue from the EPP PLC.

4) Displaying the GEPICS Trace Data Queue from the EPP PLC.

READ-WRITE Connection —i.e.: ‘Control Mode’

The second is a connection to the ‘MicroCODE Application Programming Interface (API) only.

Which must be added to any EPP Cell Controller — before this is a READ/WRITE connection for
giving the Cell Controller simulation commands will have control.

So, if a Plant has not imported the MicroCODE prgAPI program into their Cell Controllers, then the
MicroCODE Control (EPP) App cannot write anything into the PLCs.

And, once prgAPI is installed (imported) into the EPP PLC, the App can only write to the Tags of that
interface. Those tags are named API_* and are Controller Level Tags.

All the interaction between the Control App and the EPP PLC code is handled by the APl Program. It
receives command from the Windows App, executes them, and produces a status back to the App so
it can verify execution.

A Cell Controller can have this interface removed at any time, see A.2 Uninstalling the MicroCODE
AP
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A.1: Installing MicroCODE API Logix Program
The MicroCODE API is installed in the EPP PLC only.

The API is provided as a standard Logix 5000. L5X Import/Export file, and a shortcut is left on the user’s
desktop after install:

NOTE: Always use the prgAPI that was provided with the App you installed. These program’s
version must match the version of the Windows App you are using.

c .
£

L em—
MicroCODE  prgAPI.L5X
Control (EPP)

STEP 1: Import the Program named “prgAPI” into the Continuous Task (tskContinuous).

To import, Right-Click on MainTask, select Add, and the Import Program....

)j Logix Designer - EP_GS05TZ1 in EP_GS05TZ1_20200909_MicrolL AB.ACD [1756-L84E 32.14]
FILE EDIT VIEW SEARCH LOGIC COMMUNICATIONS TOOLS WINDOW HELP
. RUN

= ok N l * Path: MicrolAB\172.16.91.22\Backplane\0
B Energy Storage N A "
=10 Offline . No Forces b_  No Edits
Controller Organizer v B X
a %=
4 Controller EP_GS05TZ1 ~

< Controller Tags
b Controller Fault Handler
Power-Up Handler
4 Tasks

P L mcp
P L GS05TZ1 Cut t
P LFPEMY ] copy Ctrl=C
P L FPOOT .
b L FPOO2
b L FPO03 Paste Special 4
] !] FPOO4 Delete Delete
P L FPOOS
b
b
b
b
b
b

MNew Program...

Import Program,..

Paste Ctrl+V

5 FPOOE Cross Reference  Ctrl+E

L FPOO7 Print ’
L FPO08
!:I FPO09 Properties Alt+Enter

L FPO10

L FPO11
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Select the API version that was distributed with you App release (they must match) and click OK.

C:\Program Files\MicroCODE Incorporated
\MicroCODE Control (EPP)\L5Xs

& Import Program

Look in: V Q 7 E-
l Name ‘ Date modified Type Size
O U PrgAPLL5X 10/20/2020 9:56 PM Logix Designer XM... 8440 KB
Quick access k

After preparation Logix 500 will present the Import Configuration dialog box:

B " Import Configuration - prgAPLLSX ‘ £ |
£3 -2
Find Within: Final Name:
Import Content:
23 Pro Configure Program Properties
- - Import Name: APT
Parameters and Local Tags = =
Routines Operation: [ereate -0
Frograms (i) References wil be imported as
&5 References configured in the References folders
[B7] Tags .
‘1‘] Data Types Final Mame: prgAPL -
£ Connections Description: Application Programmable Interface
-8 ErrorspWarnings (APT) for Windows 10 TIoT App
access to control SEP.
Schedule In: (A tskContinuous -
Preserve scheduling for child
programs that already exist
Parent: <none> -
[~ inhibit Program
Assigned Routines
Main: Eﬁ |ladAPI_Main
Fault: [ ladaPT_Fault
< 1 ] v
Preserve existing tag values in offiine project [ OK l l Cancel ] l Help
Ready

Just click OK and Finalize all edits in the next step, that’s it.

Because the is a completely independent program it does that alter any existing EPP User Defined
Datatypes or Code.
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STEP 2: Add an API simulation to block consuming real Tags in Footprint Programs.

This step is required because the EPP PLC code directly uses the Conveyor Inputs from a Consumed Tag in
the Footprint level code, rather than an intermediate generic object.

In every FPnnn Program’s B001_Mapinputs add NOT of API.CNV[n*].Simulated.Enabled to
block being the Consumed tag into the temporary Tag “fromConveyor”.

LRI W pro4Pi - tnaPl_Crvindexed_An... [l prgAPI - tnAPL initEpp_AnC.. 4 Program
e =4 A T A

eters and Local Tags - prg.. [i| prgAPI - tnAP|_TanMaintenance an... [ FP200 - B022_Convstatus AGY [l prgaPI - ladAPI_init ®

Maps Real Input Data
To Intemal Structures Aid Tags

RungComment

Wnection stat SimStatus. InSimMode onveyor is enabled
CG_AGV3StoEP_GTT2TZ1Interlocks. Comm.RunMode  <SimStatus1.InSmMode> | APLCNV[Z].Simulated Enabled
i

1 —f [t

\0us Cooy Fie
CG_AGV3SWEP_GTT2TZ1Interlocks, ToFP[3]
FromConve,

1

*
NOTE: on the mapping of MicroCODE Control.NET App Conveyor indices (.CNV[n]) to EPP

Conveyors for Stop Stations / Accumulating Lane Stops (ALS) or Automated Guided Vehicles
(AGV):

| MicroCODE Control.NET

EPP Conveyor Interface EPP PLC Code

; . App/API Conveyor Index
15t Track Zone — Entry Conveyor interface for ‘ID Zone’ CNVJO0]
15t Track Zone — 13 Footprint Conveyor interface for ‘1%t Footprint’ CNV[1]
18t Track Zone — 2™ Footprint Conveyor interface for ‘2" Footprint’ CNV[2]
2" Track Zone — Entry Conveyor interface for ‘ID Zone’ CNVI[3]
2" Track Zone — 15t Footprint Conveyor interface for ‘1%t Footprint’ CNV[4]
2" Track Zone — 2" Footprint Conveyor interface for ‘2" Footprint’ CNV[5]
2" Track Zone — 3™ Footprint Conveyor interface for ‘2" Footprint’ CNVI[6]
3" Track Zone — Entry Conveyor interface for ‘ID Zone’ CNV[7]
3" T rack Zone — 1% Footprint Conveyor interface for ‘1%t Footprint’ CNVI[8]
3" T rack Zone — 2™ Footprint Conveyor interface for ‘2" Footprint’ CNV[9]

RULE: Every FPEntry takes a Conveyor Interface, every SAl or AGV Footprint takes a Conveyor
Interface.
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STEP 3: Add an API simulation to override the RFID verification in Footprint Programs.

This step is required because the EPP PLC code uses RFID Tag reads to validate every Footprint’s
Carrier/Job. This verification is also overridden for the EPP Server simulation as well.

In every FPnnn Program add API.CNV[n].Simulated.Enabled to override the examination of
the RFID Match.

If using Fixed Position Stop (FPS) chain Conveyor Interfaces these changes are made in the
FPnnn Program B021_Conveyorinterlock or B021_ConveyorStatus depends on your EPP
code version. This will be found in the TRACK ZONE Program for FPS Conveyors.

If using Accumulating Lane Stop (ALS) Conveyor Interfaces these changes are made in the
FPnnn Program B022_ConvStatus*ALS. This will be found in the FOOTPRINT Program for
ALS Conveyors.

If using Automated Guided Vehicles (AGV) Conveyor Interfaces these changes are made in the
FPnnn Program B022_ConvStatus*AGV. This will be found in the FOOTPRINT Program for
AGV Conveyors.

If using Sub-Assembly Integration (SAI) Conveyor Interfaces these changes are made in the
FPnnn Program B023_ConvStatus*SAl. This will be found in the FOOTPRINT Program for SAI

Conveyors.

NOTE: If your ConvStatus.DatalLoaded rung does not have ‘Jobdata.Match’ then you do not
need to add the API Simulated status.

AGV Example:
LI PP R e VIS XVl [ FP201 - 1002_JobDataAGV [ proAPI - tnAPI_ConfigureEpp_An... 4 Controller Tags - EP_GTT2TZ1(controll
Q Q e B v o

EP Local Conveyor Status. ~
AAGV with stop station

o Jobdata.Match ers
GRT. <TrackingImage1[2].JobData. Match> ConvStatus.Dataloaded

>B)
FromConveyor.POS
100

Source B ConvStatus.StartingPoint.
54
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For every Footprint add API.CNV[n].Simulated.Enabled to ‘Entering’ from the ID ZONE....

FP6S1L - B023_ConveyorStatusSAl
a9q By G [ R
<amwo>
 When Corer Key I Inseted into Switch withNo Tasks Compiee the
1 DataShife bit s etched and the DtaSHIONS one-sho bt s triggere.
Convepr Sttus Conveyor Satus
Conveyor status Conveyor Satus Aes No EP Tsks predous Vehicle Conveor sat Ales St ot for
Al Job e Hles et Al P Inerlocks From re Complee or Tracing Buffe Job Als Fotprint New Jobin the Footprint
5 Gne Shot ke Convepr Garir ¢ e Outa resent Duta Rceved one shot
ConvStatus LeavingFPS. ConvStatus ResetAlTasks s ConvStatus DataSHRONS
LamingPPs: Pk NoTage <EntyComSatus1OatSHIRONS >
s =TT JE b 3k
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NOTE: To ensure consistent operation of the Control.NET App cross-reference the
SimStatus.InSimMode alias in Logix 5000 and add the MicroCODE App signal in parallel if normally
open, or in series if normally closed everywhere it is referenced in the Conveyor code, do not touch
the Job Data or Task code. Do this for every Footprint Program.

. FP121 - B023_ConveyorStatusSAl* ‘D—f_Cmss Reference x

| Scope: | L FP121 v| Show:‘ShowAll

Name: ‘SimS‘tatus.InSimMode v ‘ Refresh

Element Container % | Routine Lacation Reference

XI0 & rP121 [E B001_Mapinputs SimStatus.InSimMode
za_EPConvSimulation & FP121 E B0O1_Maplnputs SimStatus

XIC & FP121 . B023_ConveyorStatusSAl SimStatus.InSimMode
XIO % FP121 . B023_ConveyorStatusSAl SimStatus.InSimMode
XIC % FP121 E B023_ConveyorStatusSAl SimStatus.InSimMode
Xic B Fri21 [B B023_ConveyorstatussAl SimStatus.InSimMode
XIC & FP121 . B023_ConveyorStatusSAl SimStatus.InSimMode
Xic B rri21 B B023_cConveyorstatussal SimStatus.InSimMode
XIO & FP121 . B023_ConveyorStatusSAl SimStatus.InSimMode
X0 4 Fp121 J002_JobdataCheckSAl Rung 2 SimStatus.InSimMode
XIO L FP121 J002_JobdataCheckSAl Rung 5 SimStatus.InSimMode
XIC L FP121 S010_EPTask01 Rung 13 SimStatus.InSimMode
X0 5 FP121 S010_EPTask01 Rung 14 SimStatus.InSimMode
XIC L Fp121 S020_EPTask02 Rung 13 SimStatus.InSimMode
Yl L LD121 <020 EDTaclbnD DA 14 CimCtatiic InSimMadl

Everywhere the GM IT Server’s SIM Mode requires overriding normal PLC code operation the
MicroCODE Control.NET App requires the exact same thing.

In SERIES (normally closed reference) example:

OK, In Ru SimStatus.InSimMode o
CG_VCON1Controller.RunOK | <SimStatus1 InSimMode> s
1 1 /[ 1 { Source CG_NAMnnntoEP_GnnnTZ1Interlocks. TOFP121EP
Dest FromConveyor
Length 1
<@TODO>

In PARALLEL (normally open reference) example:

GV ) 2 e
Error Proofing Local
SAT Sub Assembly
Push Cart Status,
<@INFO>
# When Carrer Key is Inserted into Switch with No Tasks Complete, the
# Datashifted bit i latched and the DataShiftONS one-shot b is triggered.
Conveyor Status Conveyor Status
Conveyor Status Alas No EP Tasks Alas Shift data for
Alas Reset Al EP Tnterkocks From Are Complete or Job in the Footprint
Tasks Conveyor Carrier at Released One shot
tatus. LeavingFPS Convstatus 5 Convstatus.NoTasksComp. ConvStatus. DatashiftoNs
<EntryConvstatus1 LeavingFPS>  <EntryConvStatus] ResetAlTasks> FromConveyor. FPS <EntryConvStatus] NoTasksComp>  <EntryConvStatus1. DataShifted> <EntryConvStatus] DataShitONS>
4 d/E f | | E >
Error Proofing atus
Smulation Status Aas Fotprint New
Track Zone In Data Received
Simulation Mode [ arer Convstatus.Datahifted
SimStatus InsimMode entering Footprint <EntryConvStatus1. DataShifted>
<SmStatus] InSimMode> FromConveyor Entering ()
I X
1
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Also, be sure to block the GM IT Conveyor Simulation while the MicroCODE Control.NET App is
simulating movement in the same area...

FP121 - B0O1_Mapinputs®  x

@ Q ) B2 wa2a e v |
Maps Real Input Data. A
To Intemal Structures And Tags
<@TODO>
# Ertor Proofing Conveyor Simulation
# This AOI simulates motion inputs from the Conveyor Interface based
# on commands from the Error Proofing Runtime application server
# in_PrevlobDataPresent - Job Data Present bit for previous footprint.
# in_JobDataPresent - Job Data Present bit for this foctprint
# in_NextlobDataPresent - Job Data Present bit for next footprit.
# in_SyncCony - kConstant.Yes tag (1) for Syncronous conveyor
# (kConstant.No tag (0) for Asyncronous conveyor)
# n_StaSequence - Program scope tag member EPStation.Sequence.
# (Footprint sequence position In Tracking Image)
# tagConvtatus - ConvStatus tag (conveyor footprint positon status)
# tagRuntimeControl - RuntimeControl tag (Error Proofing Runtime server commands)
# tagSmStatus - SmStatus tag (Smulation Mode Status)
# outFromConveyor - FromConveyor tag (Simuation of interface from conveyor)
# outSimConvSpeed - RuntimeStatus tag array element (XX,40)
# (smulated conveyor speed in thi footprint)
Control structure
for the APL
Subsystem The
Control App
simulation of this
Conveyor is enabled Conveyor Simulation
APLCNV[1] Simulated Enabled 7 G
2 E za_EPConvSimulation EPConvsimulation
in_PrevlobDataPresent  TrackingBufferPrev.JobData.Data.Present
<TrackingBuffer1[0] JobData.Data.Present>
o
in_JobDataPresent Jobdata.Data.Present
[ <Trackinglmage1[1] JobData.Data Present>
1«
in_NextlobDataPresent TrackingBufferNext.JobData.Data.Present
<TrackingBuffer1[1]JobData.Data.Present>
0«
in_SyncConv kConstant.No
[
in_StaSequence EPStation.Sequence
tagConvStatus ConvStatus.
<EntryConvStatus1>
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STEP 4: Query your current EPP SQL Database from the SETTINGS Dialog Box

This step is required to being the complete EPP configuration into the Control App. This is then used to
auto-configure the API in the EPP PLC the next time you go online.

| Cell Controller | Units | Language | Options | SQL

This tab defines the connection and usage of the SEP Server SQL
Database. It allows this App to pull all required configuration data from that
database, rather than reenter it here, which is also supported.

sepseverTCPiP 120 f| 8 | 243 | 100

Local SQL DB Instance m Use Local DB

SEP SQL Database Name: GEPDB_LDT NOTE: The User |
- common READ-O

SEF SQL User Name NOTE: The Password is changed
by GM IT on a regular basis and

SEP SQL Password: 00000000000000000000( ;. acquired from them.

Clears ALL configuration in this App ONLY - Cell Controllers |
Track Zones, Footprints, and Actio
R4
Replaces ALL configuration in this App ONLY - Cell Controllers |Ps, frack
Zones, Footprints, and Actions from the connected SQL Datdbase: Quel'y ALL
. )

Be sure after a re-query that you EPP PLC Ips match your environment, the EPP SQL Database value for
the IP Addresses will always overwrite what you have. Double-check that you have configured GEPICS
Formats as well.

PLC [Track Zones

Selected Cell Controller (CLX) Configuration

Area: | 3 T1 TCP/IP: 128 1 i 1 ! 22 i

4 N
cel: | 2 JGVR1TZ1 EPP Main Processor (EMP) Slot: @ §
PLC Name: EP_GVR1TZ1

Number of Track Zones in this PLC; 3 i

Name Footprints FPTsi Conveyor = AREA Format ZONE Format ?°

GVR1TZ1 3 @ | GVG1_ALS |[EPP_CHASSIS.txt| EPP_1@08. txt
| 1 |GveiTZ1 1 3 GVI1_ALS |[EPP_CHASSIS.txt| EPP_10@7.txt
| 2 |ovIiTz1 4 4 GVRL_ALS |[EPP_CHASSIS. txt| EPP_10@9.txt

That’s, it, go online and start your simulation work.
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A.2: Uninstalling MicroCODE API Logix Program

Following these steps to uninstall the MicroCODE API from a EPP PLC:

STEP 1: Delete the entire Program named “prgAPI”.

AT PTgULR

% prgpsp

= R Ti

F Add »

Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V
Delete I} Del
Verify
Cross Reference  Ctrl+E
Browse Logic... Ctrl+L
Minling Edite N

STEP 2: Delete all Controller Level Tags named “API*”.

Scope: fIGMSEP_P2C0_C v Show: Al Tags + T.API ‘

Name =zl [ Base Tag [ Descrition Exe Consiant_| Style

& cu Cti+X

Copy Ctl+C
Paste Ctri+V
Delete Del
Set External Access ’

STEP 3: Delete all User Defined Datatypes named “udtAPI*”.

o Edits = = 10 —
Redundancy (0
Controller Organizer > WX seope: facms
£ User-Defined -
udtAPT

udtAPI Event
udtAPL EventData
udtAPI FaultRecord
%) udtAPL Flags
GtAPL_Inputs
udtAPL Outputs
udtAP]_Semaphores
udtAPL SimState
udtAPI States
<[] udtAPT TimeStamp.
[ udtAPI_TznCommands

H And you must make several passes at deleting all
DI o the UDTs because you cannot delete a UDT if it is
§- o S referenced by another.

o {H) udtBDX_JoH Cory culec
udtBDX_Jok
udtBDX_Jot]  Delete % o
udtBDX_Jok
udtBDX_Jok

NOTE: Step 1 and Step 2 can be done ONLINE.
But Step 3 must be done OFFLINE and then the
Logix 5000 program has to be downloaded back
into the PLC.

Paste Ctrl+V

Leaving these UDTs in the Controller has no affect

Monitor Tags

00T CromReteenee Cub on normal EPP operations.
oo[H) udtBDX_Stal
[ udtcre Print 4

UdtCLX Fal

udtcLx Fa PO Date Types.

i . roperties t+Enter
udt[LX Sta Prop Alt+E
[ udtCNV_ALL

o [H) udtCNV_CFG_STS
(B sunechil Camtent
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STEP 4: Delete the modifications made to the Conveyor Interfaces.

This will not compile after you deleted the Controller Level APl Tags and the errors will guide you
to the code you must remove.
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Appendix B: Required EPP Patches for Control App

One of the stated requirements for the new Control EPP App was that it work with the EPP PLC code that is
already in the field, without alteration.

The EPP PLC Code version supported are:

e EPP v1.0.0 — 2018-2020 (Lake Orion)
e EPP v?.2.? - 2020-2022 (Plant Zero)

At the time of development, the EPP code for Plant Zero had not been finalized. Changes are expected.

These files are all installed in folders in:

GM Supplier Power
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Appendix C: Memory and I/O Management in the App

One of the implied requirements for the new Control EPP App was that it minimize the communication load
placed on the EPP PLCs and Ethernet Cards.

To support this—starting with Release v1.0.0—the App added an internal memory of the last (128) GEPICS
Jobs it was read from a Controller. This is used to dramatically reduce the amount of data that must be read
from the PLCs while the App is running.

This internal memory is cleared under the following conditions:

e On App exit, i.e.: it is not stored to disk.

e When the SITE SET-UP is changed, to prevent using data for a PVI from another
Cell, which may have a different GEPICS Format.

e When a new SIMULATION is started to discard all memorized Jobs from a previous
PROFILE SET-UP.

e Whenever the User issues the Simulation Command: EMPTY TRACK ZONE.
The App always shows where the Job data has come from with new indicators on all displays.

In the TZN Tracking display:

DD-SS-027L DD-SS-028L

190600885 190060004
1GABRBRRBS 1GAveRoRBR4
19060080005 190060004

1G1Fz658119KB0¢E 1G1Fz6s@8119KeBe
1FB48 1FB48

578 B
o R "o
[ R |

DD-$S-027R™....I"  DD-SS-028R-.,..

Empt

In the BDX Buffer display:
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In the GEPICS Data Viewer:

Memory Indicators and meaning:

APP = generated by the App during initialization.

PLC = directing read from PLC memory.

LTA = recalled from App’s internal memory, originally read from the EPP Line Tracking Array (LTA).
BDX = recalled from App’s internal memory, originally read from the EPP Build Data Interface (BDX).

BDZ = recalled from App’s internal memory, originally read from the EPP Build Data Interface (BDX),
but with tracking status (Job, Carrier, No Build, etc.) updated from the EPP Track Zone in the PLC.

SIM = generated by the App during simulation, normally this is never seen on the User display.

UNK = unknown.
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Appendix D: Allen-Bradley L8x Processor Support

Starting with v2.0.0 this App includes a new ControlNet Interface Protocol (CIP) Driver capable of
communicating with the new line of L8x PLCs. The cost of this new driver is built into the App upgrade or
purchase price and provides a site-wide license allows as many clients (running this App) as required.

These processors feature 5x — 20x scan time improvements and a built in 1GB Ethernet Port.

ControlLogix 5580 Controllers

Our ControlLogix® 5580 controllers provide increased performance, capacity. productivity, and security to help meet the growing

demands of smart machines and equipment for manufacturing. All ControlLogix 5580 cantrollers use the Studio 50007 design

environment as the standard framework that optimizes productivity, reduces time to commission. This framework manages
Integrated Motion over EtherNet/IP for high-speed motion applications and SIL2/PLd and SIL3/PLe safety solutions. These

controllers are ideal far applications that require high-performance communications, /0, and motion control for up to 256 axes.

NOTE: This is a ‘Site’ license, not a ‘Company’ license. It is tied to a specific manufacturing site and is not
allowed to be used elsewhere. If multiple Sites are to be supported each must have a ‘Site’ license copied of the
App. The ‘Site’ location is visible in the About... box of the App itself.
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Reader’s Comments

Please use this form to comment on this document. If you require a written reply to a software problem and
eligible to receive one under Software Problem Report (SPR) service, submit your comments on an SPR
form. Thank you for your assistance.

Document: MCX-UO01 (Control - EPP - User Guide).doc

| rate this manual's: Excellent Good Fair  Poor
Accuracy (software works as manual says) 10 9 8 7 6 5 4 3 2 1
Completeness (enough information) 10 9 8 7 6 5 4 3 2 1
Clarity (easy to understand) 10 9 8 7 6 5 4 3 2 1
Organization (structure of subject matter) 10 9 8 7 6 5 4 3 2 1
Figures (useful) 10 9 8 7 6 5 4 3 2 1
Examples (useful) 10 9 8 7 6 5 4 3 2 1
Index (ability to find topic) 10 9 8 7 6 5 4 3 2 1
Page layout (easy to find information) 10 9 8 7 6 5 4 3 2 1

| would like to see more/less

What I like best about this manual is

What I like least about this manual is
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| found the following errors in this document:

Page Description

Additional comments or suggestions to improve this document:

Name/Title Dept.

Date: Email Address:

Phone:

Please email to:

MicroCODE Incorporated
55 E. Long Lake Rd, #224
Troy, MI 48085
Attn: Tim McGuire
tmcguire@mcode.com
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