
”gfigfir

Machine Controls Traceability Interface
Siemens PLC

(For use with Traceability Application vll.9.0 or newer and Siemens Logic
v2.0.0 or newer)

Global Common

SD-1056

ISSUED August 27, 2021
REVISED

© 2021 Nexteer Automotive

All rights reserved.



 

SD-1056 
Siemens PLC 

Machine Controls Traceability Interface 
 

  

  

”lg-Khmer $33.32;;
A U T 0 M 0 T I V E Machine Controls Traceability Interface

Table of Contents

1 Scopeand Purpose ............................................................................................................................................ 3

2 SiemensTraceabilityv2.0 ................................................................................................................................. 4

Revision: 27AU21 Page 2 of 44



 

SD-1056 
Siemens PLC 

Machine Controls Traceability Interface 
 

 

 

 

 

 

 

 

 

 

 

 

 

”lg-Khmer 5.33.3221.
A U T 0 M 0 T I V E Machine Controls Traceability Interface

1
1.1
1.1.1

1.1.2

1.1.3

1.1.4

Scope and Purpose
Scope

This specification describes the traceability application configuration and PLC logic design
requirements for Nexteer Automotive facilities utilizing Nexteer's traceability System.
This specification applies to the equipment requiring traceability communication for process
flow, electronic error proofing, and data collection. Referto the Manufacturing Engineer’s
written specification for details regarding traceability requirements.

This specification has associated PLC logic routines and HMI screens that reflect the
requirements of this specification. In addition, the logic library provides the required routines
and examples that may be applied to new equipment designs. All files are available at
www.nexteerdataexchangecom.

The use of the word "shall" indicates requirements and the use of the word "should" indicates
recommendations. The use of the word "may" indicates permission or allowance and the use
of the word "can" indicates a possibility.

1.2 Purpose and Objectives
1.2.1

1.2.2

1.2.3

1.2.4

The purpose of this specification is to provide Nexteer requirements and guidance to Original
Equipment Manufacturers (OEM) for use in their PLC logic designs to interface with Nexteer's
traceability System.
The objective of this specification is to provide common, maintainable, and cost-effective
traceability controls systems that enhance both the productivity and ease-of-use of the system,
while ensuring the quality of Nexteer products produced. The application of this specification
will result in common traceability controls systems.

The Nexteertraceability systems are integrated at the machine, cell (group of machines), or
asynchronous assembly line level. Depending on the configuration of the traceability system, it
may cover multiple cells and / or multiple asynchronous assembly lines.

The Nexteertraceability system uses a traceability computer, which runs the Nexteer
traceability application and interfaces with the SOL Server traceability database.
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2 Siemens Traceability v2.0
This section describes how to configure the Siemens v2.0 traceability plugin and corresponding
logic templates. Atemplate is provided for both Simatic Step 7 and TIA Portal 15 and the following
PLC hardware is supported.

. 87-300
0 37-400
0 87-1200
0 87-1500

2.1 Traceability Application Configuration
2.1.1 Add a device connection.

1. Create a new device by clicking menu Edit > Add Device, or by right clicking the Devices list
on the left side of the app and using the context menu.

FEle Edit Control View T-

+ Add Device

5' Import Device

o Add Device Group

2. A dialog that is used to configure the new device connection will appear.

a. Enter a name forthe device. (For example: SD123456X01 - Press)
b. Set the device type to Siemens v2.0.

c. Click OKto finish adding the device connection.

Device Name: ySD123456X01 - Press

Device Type ‘ B Siemens ST v2.0 v I

[BITCEI

2.1.2 Device settings panel.

1. Ensure that the newly added device connection is selected by clicking on it in the Devices
list on the left side of the app. Clickthe Show Settings button to display the device settings.

File Edit Control VIEW T-

:zi SDIZ3456X01 *- 0.0.0.0

Show Settings Database Details
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2. The following panel will be displayed. It is used to configure the database and PLC
connection settings.
Database Settings Device Settings Station Settrhgs

Server: localhosfiClTADEL Nam: SDTZS456X01 - Pras PLCID:

Database Traceability PLC Type st-mWfin - StationlD:

Username: sa IP Andras: 0.0.0.0 StationName:

Password: .uu Rack/CPU sun 0 {0.7) 1 (1-31) Station Lookup |D(s):
|_[ Insert to MES Table Scan Rate: 100 7 m5 Lookup Function: 0

U Insert to Buffer Table Trace Data Block: DB1“) Raults Function: 0

2.1.3 Configure Database Settings

The default database configuration settings normally do not require modification.

1.

Revision: 27AU21

Server: The default Microsoft SOL server name is Dar m _
"localhost\ClTADEL" which contains the standard “ ”W”
Nexteer traceability database. semen kw

Database: Traceability

Database : The default database name is '. . Username: sa

Traceability . Password:
Username/Password : This contains the U lnserttoMESTabIe
credentials forthe authorized database user. The [J Insert to BufferTable

default username is “sa” and password is "admin".

Insertto MES Table : Enable this checkbox if records from this device also need to be
inserted into the dbo._status_mes table. These records are intended to be processed by an
external MES system.

Insertto Buffer Table : Enable this checkbox if records from this device also need to be
inserted into the dbo._status_buffer table. These records are intended to be moved to
downstream database prior to a part arriving for permissions to work correctly.
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2.1.4 Configure Device Settings

1. PLC Type : Select the type of Siemens S7 PLC. The Dev-roams 7
application supports the following controllers. um SDIMSfiXM—Press

PLCTyPe ”51.1mm ?

a. 87-300 IP Andra: 0.0.0.0

b. 87-400 RacIdCPUSIot D {0.3 1 {1.37)

c. 37-1200/1500 W“ ‘°° "'5
TraceDa‘IaBlnck: 0310:]

IP Address: Enter the IP Address of the PLC.

Rack/CPU Slot: Enterthe PLC rack and CPU slot numbers.

Scan Rate: The default scan rate of how often the traceability application polls the machine
for new data is "100” milliseconds. This should not require modification.

Trace Data Block : Address of the traceability data block in the PLC. Explained in section
2.3.3 for TIA Portal and section 0 for Simatic Step 7.

2.1.5 Configure Station Settings

1. PLCID: Enterthe machines SD numberforthe PLC ID. 5W"WS
For example: SD123456X. PLCIrx

StationlD: Enter a unique Station ID forthe device 5mm”
configuration. For example: SD123456X01, .
SD123456X51, SD1234560P010.1, SDlZ3456$T020, S“"°“L°°"“"'°‘S’°
etc . . . Lookup Function: 0

StationName:

Results Function: 0
StationName : Enter a description forthe station. The
recommended station name should include the machine / cell or line / operation or station/
description. For example: BSI_Line 1_0P10_Load Station

Station Lookup |D(s): Enter a comma separated list of StationlD values, with no spaces, that
are used for filtering function (2) and function (4) lookup requests. See the following lookup
function descriptions for more detail.
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5. Lookup Function : Enter a numeric lookup function value from the following list.

a. Function (1 ): Return the latest database record header information to the machine.
Name/Data column information is not returned. Thisfunction is used primarily to check
that a part was processed by the correct upstream machine and has an appropriate
status to run.

Function (2): Return the latest database record to the machine, filtered by the list of
Stationl specified by the Station Lookup |D(s) setting. This function is used to return
data from a specific list of upstream stations and is not to be use for permissions.

Function (3): Return latest record full record data to the machine. This function works
the same as a function 1, but also includes Name/Data column information from the
previous station.

Function (4): Perform two queries on the database to find the header information from
the latest record for permissions, and Name/Data information filtered by the list of
Stationl specified by the Station Lookup |D(s) setting. The header data from the first
query, and the Name/Data information forthe second query are combined into a single
record and returned to the machine. The purpose of thisfunction is to perform both
function (1) and function (2) type requests at the same time using a single lookup for
efficiency.

6. Results Function : Enter a numeric results function value from the following list. Function
(14) is reserved for CSV import processes and function (15) is reserved for In Process
requests.
a.

Revision: 27AU21

Function (10): Standard end of cycle results insertthat contains part status and process
data that needs to be inserted into the database.

Function (12): Same functionality as function (10) and specifies that one or more
subcomponent serial numbers exist in the Name/Data information.

Function (20): Used for collecting large amounts of data that is intended to be sent
directly to the Nextrace reporting system. The full data record is inserted into the
dbo._nextrace_data table and a small record is also insert into the dbo._status table
that contains station and status information to use for permissions.

Function (21): Used for collecting large amounts of data that is intended to be sent
directly to the Nextrace reporting system. The full data record is inserted into the
dbo._nextrace_data table only.
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2.2 TIA Portal 15 - General PLC Configuration

2.2.1 Configure the PLC to allow the traceability application to read/write tags. Right click on the PLC
and open the Properties window.
Project tree

Rafi _‘| Siemens TmceabilitvDfl
f Add new device
& Devices & networks

.3“ Search in project Ctrl-l-F

El Onll Open a? Cross-references F11
' E PMS Open in new editor Eg] Call structure

‘5 ‘ Open blocklPLC data type... 17 fissignment list

" 1‘1 Cut Ctrl+X % Update program
:1 5:: 33:: a Print... all-m

’ m kph ' @ Pnnt prevrew.‘

r cm X we" D" ExpcAxdatac.
I [3 PLCtWM[-1, Export module labeling strips...
+rgpmlaemompologyvaew _

‘gA & Go to nemrk View
T Compile I

. Ft: _ . . . .

1. Set the Access level forthe PLC to Full access (no protection) .
' I I I

General ll l0 tags ll System constants ll Texts l _

t Pulse enerators (FTOIPMA) A a, .
9 Access level _

Startup 5

Cycle '
Communication load “11”}c

System and clock memory

’ :giem'l n Access level M555
n s

' Qua “PM L HME lPeod |wme
fime ofday 16 F ll t' I . ., V

' Protection 5 Security 1 u acres. (no protec ton) V »f
l U Read access ‘( ‘(

Connection mechanisms 8 :M access( le ti v
Securityevent , 0 access camp te protec on)

External load memory . < l llll
Configuration control
Connection resources I’ l Mm;(m-pmfimé: > >

Overview ofaddresses mml users and Hm applications will have access tantrum. ; v
.. . -- _. 3-; ~ . .

< I II" l lLl < I llll | >

amt
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2. Enable option Permit access with PUT/GET communications from remote partner
Traceability [(PU 1214C DUDE/DC]

(l General ll l0 tags ll System constants ll Texts ]

l D Pulse generators(FTOlPMfi)
Startup

Cycle
Communication load ‘
System and clock memory - 1L

F Web server 7
Mrltilingual support
“me ofday

V Protection a. Security
Access level

Connection mechanisms

l.:l:.‘l'll'|E‘l::ll:'l'l l'l'lE‘Cl'IE l'll: IT:

Securityeve nt
External load memory

Configuration control
Connection resources
Overview of addresses

l—I

2.3 TIA Portal 15 - Logic Structure

The Siemens traceability logic is comprised of a LAD Function Block and a corresponding Data
Blockto expose the Function Block's tags to the traceability application. The Function Block
utilizes an instance of a common user defined type (UDT) to specify the required communication
tags. The logic networks are required to be modified to meet the requirements of the application.
See section 2.10 for a detailed timing chart showing logic and traceability application
communication.

A achd new device
& Devices 8: networks

7 w. [i-rnceamylcw 1214.3909t C
'1 Device configuration
E Online &diagnostics

V l; Program blocks
‘k Add new block

'- Traceability V2 0 0 FE [F5100]
| Traceability_V2_0_0_DB[[33100]
Tec noogyo jects

b External source files
D [a PLC tags
V [E PLC data types

“ .... ... ..r ....

'} IE3 System data types
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2.3.1 The traceability function block utilizes an instance of the user defined type (UDT)
Traceability_V2_0_0 to specify the required communication tags.
Projecmee [II ( Siemens Traceability v2.0.U r lraceatrility[CPLl1214(DUDUDCI r l’LCdata types r lraceatrilitLVAJLO

. a in o E
' _V2_0_0

it D Siemennmeabimyvznn a Q A {Name im‘m J l ‘ .,. lwme. [Visible in .. imam l :4—
fiMd newdevice ‘ y a Versianmjor Jay}: 2
‘ Devices 3. nemarks l :2 . a VersianMnor Byte 0

viimmrmmac-Jam ll0 3 .fl Venronnev Byte o
I! Device configuration 33 in v CommPLC Meyto..3l]olnool
El online Edingnostks i m » CommPC Arraylo..31}<flBool

v 3 Program blocks 0 a 7 J «m r (ommGuid Maytwslolaym
fl Add new block _.. a p anesnms Nraylojflollool
Q Main [0511 O i"). a TmnsaclionPLc rm 0
‘m«hiliq_v2_o_o_FB [F5100] . 'r u TyansacfianFC [m o
l Traceability_V2_0_0_DBlDB100] 0 may Line swngfiol

) L‘i Technologyohjecls Tilfla FLClD Stringflo]
y Emmlsouxe fies fifiilfl sumrn suinglaol
> I: FLc tags 0 Willa smu‘arruame Stuttgart]
v E PLC data types 0 Villain Stan'onLookupl suit-igloo]

£833 a LookupFundion Int 0
n "E ResultsFundion in: 0
s film SerialLength rm 0

II
II

II
II

II
II

II
II

II
II

II
II

II
U

II
II

II
II

U
II

II
II

II
II

U
II

II
II

U
II

U
U

II
II

II
H

U
U

II
K

IU
U

II
II

II
II

II
II

Il
Il
Il
II

II
K

lI
II

II
II

II
lI
lI
IH

II
II

Il
Il
fl
II

II
Il
II

Il

m
m

m
m

m
m

m
m

m
m

m
m

m
m

m
m

m
m

m
m

m
m

m
m

> wmh ma brce tables ragga Serial sumac]
r [i Outline mumps ' ‘ a Serinlcapmred Sningflo]
r Emcee a niacknsmme Shingfio]
r [H Device pmxydal: 4m BlacklislNEssoga SiriugIW]
a Program into a BlacklistDale Sfingllol
E PLC alarm ten iists a FreviousPLfilD SvingISO]

> E Online and am a PrevioussmfionlD StringIZO]
‘r E m1 modules 1-“ II

1. The UDT is shared by each traceability function block and can be copied from the template
to the target program by dragging & dropping.

fiMdnewdatatype
r ‘Watch and rorce tables

2.3.2 The LAD function block Traceability_V2_0_0_FB contains the logic to perform traceability
operations for a single part during the cycle. The function block can be copied from the
template to the target programming by dragging & dropping. A unique copy of the function block
is required for each partthat requires traceability functions to be performed during the cycle.

1. Drag and drop the function blockfrom the template to the target program.

.- hbin [031]

2. Right click on the imported function block and open Properties.
V a Program blocks

i? Add new block
I- Main [0311

Switch programming language )
m Tecl'ingio-g;objects

, External source files x Cut E:rl-:- Know—how protection .i

r m FLC tags % “P" “M a Prim... cum
' E7 PLCdata types m Paste ("LN fl Printpreview-

‘3 Md newdata gm x Delete _
Traceabililyygju) Rename
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b) 

”BIKE-74,37? SD-1056
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3. Configure the General settings of the function block.

I General I Tam "II FB SHIZWH‘WIB‘IW‘I‘ifinifi"ns I
-. K... i

Inf-ointation
Tlme stamps
Compilation
Protection
Nuib'utes
Download withom reinitializati...

General

a. If more than one traceability function block is required to handle multiple parts during
the machine cycle, it is suggested to give each function block a meaningful name such
as Traceability_Housing_FB or Traceability_Pinion_FB to describe thefunction that is
being provided by each.

h. The function block number can be set to Manual or Automatic per application.

4. Disable the option Optimized block access on the Attributes tab. This is required forthe
traceability software to access the tags by their block reference.

General I Tom I FB supervisiondefinitions I

Gen: ra |
information
Tlme stamps
Compilation
Protection

Downd m:reinitializati...

Revision: 27AU21

Attributes

C] "it check
C] Set ENG automafimflyfor SCI. blocki'andsct nemfis
’I Handle errors within block
D dipfimi'zed block access

User-defined attributes

[Madman resulted: 3
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a) 

b) 

c) 

d) 
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5. The Function Block contains a Static tag named Trace that is based on the UDT
Traceability_V2_0_0 and must be the first tag in the list with an Offset of (0.0). There are
also several Temp tags that are intended to be replaced or ignored in the logic as explained
in section 2.5. Verify that tag references with UDT without errors.

D

“in II REFLACEJraceMtfue
M I REFLMESendLookup
I“ I REPLACESEndlnProcess
In :- REFLMESendResuhs
m I REPLAGSerial
“an - REPLACEKAxlel
la I REPLACEStams
.fl ) Constant

Bool
Bool 0,1
Ecol 62
final 03
and iii}
StringBO] 2.0

Strifislwl 34:?
Din! 654“

2.3.3 The traceability application cannot access the tags inside the Function block directly, so a Data
Block must be created to expose the tags to external connections.

1. Double click Add new block to create a new Data Block.

fi Add new block

2. Edit the Data Block settings.
Add new block

a) ITraceability_V2_0_0_DB_

Va;
‘ czga" n‘iiation

Type:

Language:

Number:

b)
Data block

Additional infom'iation

Revision: 27AU21

d)

Description:

@ Manual
0 Automatic

Data blocks (DES) save program data.
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a. Enter a name forthe Data Block with the same format that was used with the Function
Block but ending with _DB instead of _FB.

b. Set the type of blockto Data block.

c. Set the Type setting to reference the Function Block.

d. Set the Data Block Number setting to Manual and enter a value forthe number. It is
suggested to set the Data Block numberto the same as the value use forthe Function
Block.

2.4 TIA Portal 15 - Process Data Configuration

The Siemens traceability logic does not provide a predetermined set of tags that are used to store
and read process data when sending results at the end of the machine cycle. Instead, the tags
must be manually configured in the PLC and mapped to a database column in the application
settings. The traceability application can read several types of PLC tags and converts them to
string automatically when inserting to the database.

Note: If process data does not need to be read from the PLC and recorded in the database when
sending part status results, skip to section 2.5.

2.4.1 PLC Tag Configuration

It is recommended to add process data tags to a separate Data Block. This will make it easier
to configure the tag addresses in the traceability application.

1. Create a new Data Blockthat will contain the process data.

aTracesbility_V2_0_0_Proce55Data_DB I

—I-

@flhnual
OVMtumafic

.Deiuipfibn:
Data blocks (03s) save 'pmgtam data.

Data block

_ - more”.
.Additional information

v
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The tag address offset values will be used 
when referencing the process data tags in the 
traceability application configuration. 
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2. Disable the option Optimized block access on the Attributes tab of the Data Block
properties.

General
Information
Tlme sump:
Compilation analysing inload memory
__“‘°" C) Data hind:mama“ in uneven;
I ' Dapfimized block mesa.

.1) inaccessible from 0?; UP.
_ Wroutreinifializati...

Attributes

3. Create tags within the Data Blockfor each type of process data that will be captured at the
end of the machine cycle. The following tag types are supported.

BOOL
BYTE
DINT
DWORD
INT
LINT (87-1500 only)
LREAL (87-1500 only)
LWORD (87-1500 only)
REAL
SBYTE
STRING
ULINT
WORD

4. The following is an example process data tag configuration and will be referenced in
section 2.4.3 when demonstrating how to configure the traceability application.
:_ ammo. '“"';_=-Irrz;a*_é_muf . min
55mm: 7
lugs“? l P
a: " :2”: l: I “2: The tag address offset values will be used

I a . ‘ ‘, . .Id _ Distance m a; when referencrng the process data tags In the
.33 . “Emmi sch-gm mo traceability application configuration.
I 7
I..,. .. #
Il l
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2.4.2 Tag Name Formats

The traceability application references tags by the data block numberthat they reside within
and the memory offset within the data block. The following table describes the tag name format
that should be used for each type of PLC tag. The <mem address> portion of the tag name
pertains the data block number. The <address> portion of the tag name indicates the memory
offset within the data block of the tag. Using the example tags that were defined in the previous
section,the INT Torque tag name would be DBIOI.DBWO.

String tags must also have a "#" character and the string <|ength> appended to the tag name
for the traceability application to read them, so the STRING BearingLot tag in the same example
would be DBIOI.DBSIO#20.

Tag Type Tag Name Format

BOOL DB.<mem address>.DBX<address>.<bit>

BYTE DB.<mem address>.DBB<address>

SBYTE DB.<mem address>.DBB<address>

INT DB.<mem address>.DBW<address>

WORD DB.<mem address>.DBW<address>

DINT DB.<mem address>.DBB<address>

DWORD DB.<mem address>.DBB<address>

REAL DB.<mem address>.DBB<address>

LINT DB.<mem address>.DBL<address>

ULINT DB.<mem address>.DBL<address>

LREAL DB.<mem address>.DBL<address>

LWORD DB.<mem address>.DBL<address>

STRING DB.<mem address>.DBS<address>#<Iength>

2.4.3 Traceability Application Settings Configuration

Open the device settings in the traceability application to display the process data mapping
settings panel. Each process data tag shall be mapped to a corresponding database column
using the mapping editor.
Process Data Mapping

Add Pieces: Data Ix‘lapping

Revision: 27AU21 Page 15 of 44
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Clicking the Add Process Data Mapping button will add a new mapping to the list. 
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l. Clickthe Add Process Data Mapping button to add a new mapping definition. The
NameXXX and DataXXX column pairs in the database are both configured for each mapping.
Process Data Mapping

NameMlDataM A

Clicking the Add Process Data Mapping button will add a new mapping to the list.

i

Enter a value for the Name Value which will be inserted into the NameXXX column. This
value describes the process data that is inserted into the corresponding DataXXX column.
tainlumns Name Value Data Tag Type PLC Addrss Status

«lama/om m a
Select the type of tag that is being read from the PLC.
fénlumns NameValue DataT T PLCAddras &
Nameoooloaraooo Torque fla

Enterthe tag name using the format described in section 0.
.eeium Name Value DaiaTagType PLC Addrss Stall;

The tag can be tested by right clicking on the mapping and choosing Test PLC Address .
Palms: Data Mapping

‘ Status

.4,

5 Insert Before

5 insert After

1‘ Move DeviCe Up cum
Add Process Data l'w‘lappn‘rg Test “All F'LI: Addresses

$ Move Davice Down Ctrl + l

. TraceabilityActive Serial: ‘ O Remave

The Status column will show a green indicator with the tag value, or a red indicator with the
error message.
filatus Status

’ Succas: 0 ‘ Tag read error (DHDBWTM): Error MINA — Object dos not exist

The Test All PLC Addresses button can will attempt to read all PLC tags and display an
overall status message.

Test All F'LE: Addresses I Succssfully read all PLC addrsss. Test iall F'LC élzlvzllsssss ' PLC addras errorfis) detected.
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6. The following example shows a successful test of all the example process data tags. When
connecting to the PLC the software will automatically perform this full tag test and will not
allow the connection to proceed if any tag configuration errors are present.
Process Data Mapping

was!“ "mm air-Twas mm was
NameMJ’DataCIlJ Torque INT D3101 .DBWO I Succm 123

NameflN/DataIIH Angle REAL DB‘IIJLDBDZ J Success 456.739

NamelIlZ/Datamz Distance DINT D8101 .DBDfi J Success1B456

NameCIJS/Datamg BearingLot STRING D3101 .DW‘IMZD ’ Succm "L987654321"

Add Praise Data I‘w‘lappmg Test :L‘Il F'Ll: itltllezzez ’ Succssfully laidall PLC addrsss.

2.5 TIA Portal 15 - Logic Configuration
2.5.1 General Configuration

1. The scanned serial number shall be copied to the #Trace.Serial tag priorto turning on the
#Trace.TraceActive coil instruction. The #Trace.TraceActive coil instruction enables the
traceability functions. The logic that controls the #Trace.TraceActive coil instruction shall:

a. Remain enabled throughout the entire part processing sequence and until all traceability
operations are complete. Do not use a part present or sensor signal that may transition
during the machine in cycle.

b. Turn off between cycles.

Note: Disabling the #Trace.TraceActive tag will abortthe Trace function requests and
clears all Trace tag data.

"‘v . i3: ”2". ‘
} fame ACIWE a SERIAL mums...

#RE_PLAEE_
TraceActiwr——:a.s=;_;':

#REPLME_SeriaE —E7 7 _“,—-#Trace.5erial

#Trace.
Traceflcthre
l‘
|l

2. The #Trace.HeartbeatTimeout tag is used to signal a loss of communication with the Trace
PC and shall be used to inhibit machine cycling. A loss of communication should prohibit the
next cycle from initiating.
WE: '-

} HEAR'I'BEAT TIMEOUT...

Revision: 27AU21
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3. The #Trace.CommComp|ete tag is used to signal that all enabled traceability functions are
complete and can be used as a sequence complete condition.
Wit}; .J p

} CONWNICA'I'ION SEQUENCE STATUS...

#Trace.
#Trace_ InProcessComplet #Trace_ #Trace.

LookupComplete e ResulBComplete CommComplete #NOP
I I I I I I I I l lI I I I I I | I

4. The logic shall not be edited below the phrase "DO NOT EDIT ANYTHING BELOW THIS
RUNG."
“W»' '31:

v

!!! IMPORTANT!!!
D0 NOTEDITANYTHING BELOWTHIS RUNG

2.5.2 Lookup Request (Permission to Run)
The Lookup Request is used to request information from the traceability application (SOL
database) on a specific part serial number.

1. Enablethe #Trace.LookupEnable coil instruction.

D ENABLE LOOKUP REQUESTS...

#Trace.
#Tracefln LookupEnable

I I l‘ |
l I I | l

2. The Lookup Function is set by traceability application. Referto section 2.1.55.

3. The #Trace.LookupSend coil initiates the Lookup Request with the Nexteertraceability
apphcanon.

} SEND LOOKU F...

#RE PLACE_ #Trace.
Send Lookup LookupSend

II l"
II II

4. For Function (2) and (4) lookup requests the Station Lookup IDs are set by the traceability
application. Reference section 2.1.54.
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5. All data has been returned to the PLC when the #Trace.LookupComplete coil is turned on.

#Trace.
#Trace. lnProcessComplet #Trace_ #Trace.

LookupComplete e ResulBComplete CommComplete #NOP
I I I I I I I I : :

6. Previous station information.

a. The #Trace.PreviousPLClD tag contains the machine identifier of the previous machine.

b. The #Trace.PreviousStationlD tag contains the station identifier of the previous station.
This tag is typically used for comparison against of list of expected Stationl to ensure
that the part was processed at a valid station previously.

c. The #Trace.PreviousStationName tag contains the human readable description of the
previous station.

d. The #Trace.PreviousStatus tag contains the part status result from the previous station.
This tag is typically used for comparison against of list of expected statuses to ensure
that the part can be run.

9. The #Trace.PreviousModel tag contains the model that was configured when the part
was run at the previous station.

, . , . J
D PREVIOUS STATION ID AND PAR'I'STATUS...

#Trace .
#Trace. #Trace. PMVIOUSSNUONN #Trace. Imam.

PreviousPLCID PreviousStationlD 3"“! Previousstatus Previouslhhdel #NOF
== == == == == 1 ‘

String I Istring I lining I IDlnt I IString I
#Trace. #Trace. #Trace. #Trace. #Trace.

PreviousPLClD PreviousStationlD PreviousStationN Previousstatus Previoushbdel
ame

Revision: 27AU21 Page 19 of 44



 

SD-1056 
Siemens PLC 

Machine Controls Traceability Interface 
 

 

 

 

 

 

 

 

Part must be processed at these stations previously. 

Status from previous station 
must be good (9999). 

”B 331' ”'1”fit .. Siemens PLC
A u r a M a r l v E Machine Controls Traceability Interface

7. The #Trace.PreviousE|apsed(...) tags contain the calculated elapsed time from the time
that the previous record was inserted into the database to the time that the lookup is
performed. These values are typically used for part permissions when a part must be
processed within a time window, or if a specified amount of time needs to pass before the
part can be run.

} ELAPSED TIME...

#Trace. #Trace. #Trace. #Trace.
PreviousElapsedD PreviousElapsedH PreviousElapsedM PreviousElapsedS

ays ours Inutes econds #NOP
I== I== I== I== , ‘
IlntI IlntI IlntI IlntI | '

#Trace. #Trace. #Trace. #Trace.
PreviousElapsedD PreviousElapsedH PreviousElapsedM PreviousElapsedS

ays ours inutes econds

8. If the part is found to be blacklisted during a Lookup request, the #Trace.B|ack|ist( ...) tags
will contain detailed information about the blacklist.
was: new , .

} PART BLACKLIST INFORAM'ITON...

#Trace. #Trace. #Trace.
BIacklIstName Blackllsflwssage BlacklistDate #NOF

== I == I == l' |
Sfingl IS'n'nsl ISfingl ‘ ‘

#Trace. #Trace. #Trace.
BlacklistNa me Blacklistllrhssage BlacklistDate

9. The logic shall be programmed to appropriately control the #Trace.PartOKConditions coil
instruction for the application.

a. Example: Expecting good parts from one of two previous stations.

D PARTOKI NOTOK CONDITIONS...

#Trace. #Trace.
PreviousStationlD PreviousStatus Pawiggfiitions

== I ==
ISh'ingI IDIrItI I I

“mom“ ”99 ‘\ Status from previous station
must be good (9999).

#Trace. _ _
PreviousStationID Part must be processed at these stations prevrously.

—Isn=i:g
'SD000222X01'
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b. Example: Expecting no record found.

D PARTOKI NOTOK CONDITIONS...

#TYBCE.. #Trace.
PrewousStatus ParlOKConditions

== l' \Dlnt | ' '
5000 <\ Status must be 5000 (no record found in database)

from traceability application.

c. Example: Expecting good parts from previous station and rework of specific reject code
in station.

‘r

D PARTOKI NOTOK CONDITIONS...

PartOKConditions
== == : ‘

I suing | |D|nt | | l
39°00'11“" 9999 Accept good parts from a previous machine.

#Trace. #Trace.
PreviousStationlD PreviousStatus 7 “7°59—

or
#Trace. #Trace.

PreviousStationlD Previousstatus

—| 5;?“ l—l97:: '— Accept reject status of 1005 from current
'5D123456X01' 1005 station. (In station rework)

d. Example: Verification of elapsed time since part was processed at previous operation.

} PARTOK I NOTOK CONDITIONS...

#Trace.
#Trace_ #Trace. PreviousElapsedH #Trace

PremousStatIonlD PrevrousStatus 0W5 PartOKConditions

a | ==| |,=| , ‘
StringI lDIntl Ilntl l I

"SDOOO111XO1' 9999 ' 2

At least 2 hours
#T .Accept 900d parts PreviousrgifpsedD must have elapsed

from a preVIous IBFI since the part was
machine. If“; I processed at the

1 previous station.

and
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10. The #Trace.Part0K tag shall be used in the sequence routine to allow the sequence of the
machine to continue processing the part and shall also be used to control the part status
message display to indicate the part is OKto run.
M' - 2: . tam. l'.

FPARTSTA'IUS...

#Trace.
#TracePartOK #TracefartNoIOK PartBIackListed #NOP

I I I I I
—| I I I I I I I

11. The #Trace.PartNot0K tag shall be used in the sequence routine to prevent processing the
part and complete the sequence as needed and used to control a fault condition and the
part status message display to indicate the part is not OKto run.

} FARTSTA'IUS...

#Trace.
#Trace .Pa rIOK #Trace.Pa rtNotOK Pa rtBlackListed # NO?

II II II l‘
I II II II I.

2.5.3 In Process Request (Indicate Part Started)
The In-Process Request sends a part status of 9000 to the SOL Database when enabled. This
function is typically used to prohibitthe reprocessing of parts if the cycle does not complete as
expected, orto mark the part as consumed. It shall be enabled by a sequence step before the
machine begins to alterthe part.

1. Enablethe#Trace.|nProcessEnable coil instruction.

b ENABLE lN-PROCESS REQUESTS...

#Trace .
#Tracefln lnPracessEnable

I I l‘ I
l I I I l

2. The #Trace.|nProcessSend coil instruction initiates the In-Process Request with the
Nexteertraceability application.

w. 7- . . :P.:.18: séii
I SEND IN PROCESS...

#REPLACE_ #Trace.
SendlnProcess lnProcessSend

I I l' ‘
l I I I 5
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3. When the In- Process Request is complete, and a record has been inserted into the
database the #Trace. lnProcessComplete tag will be turned on.
mantis. commmnsaqmm "’

P CONWNICA'I'ION SEQUENCE STATUS...

#Trace.
#Trace. lnProcessComplet #Trace_ #Trace.

LookupComplete e Resultscomplete CommComplete #NOP
I I I I I I I I l lI I I I I I I I I l

2.5.4 Results Request (Send Part Status and Process Data)
The Results Request is used to send the part status and process data to the traceability
application (SOL database) on a specific part serial numbertypically when the part quality has
been determined during the machine sequence.

1. Enabllethe #Tr.ace ResultsEnable coilinstruction.

D ENABLE RESUL1S REQUESTS...

#Trace.
#Tracefln ResulIsEna ble

I I l‘ |
l I I | l

2. The Results Function is set by traceability application. Reference section 2.1.56.

3. The #Trace.Resu|tsStatus tag shall be loaded with the quality status of the processed part.

" 323— Results-Status

4. The current running model description shall be copied into the #Trace.Resu|tsModel tag.
The Plant should provide a standardized list of model descriptions. These descriptions
should be referenced on a manufacturing sequence chart. Model descriptions should be
descriptive and be conSIstent from one station to another.

I’m RESULTS NDDEL...

m
3mm

#RE PLACE_Abdel _ #Tracé.
m‘ ResultsMndel
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5. The #Trace.Resu|tsSend coil instruction initiates the Results Request with the Nexteer
traceability application.

} SEND RESULTS...

#REPLACE_ #Trace.
SendResults ResultsSend

I I r \
l I I | I

6. When the Results Request is complete, and a record has been inserted into the database
the #Trace.Resu|tsComp|ete tag will be turned on.

} CONWNICA'I'ION SEQUENCE STATUS...

#Trace.
#Trace_ InProcessComplet #Trace_ #Trace.

LookupComplete e ResultsComplete CommComplete #NOP
I I : : I I I I : :

2.5.5 Overriding Application Settings
In some situations, it may be necessary forthe PLC to override settings that are configured in
the traceability application due to varying process requirements. For example, if multiple models
that have different traceability requirements can be run on the machine, it may be necessary to
change the StationID or Lookup Function depending on which model is currently set to run.

Note: Overriding traceability application settings is not a normal process function. Consult with
Central Manufacturing |T before editing the following rungs.

1. The #Trace.Line setting can be overridden to change which “line” database to use for
Lookup and Results requests if the traceability application is configured to use the multiple
database system.

Note: Not implemented (future functionality).

LINE OVERRI DE

Nracef
I .ws." ~ ‘ " ' 2:33

#Trace.Line —fi? 665— #Trace.Line.

#Trace".
OverrideLine

I Q
l l
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The #Trace.PLC|D setting can be overridden to change the identity of the machine.
l5 «255 ufifi‘imgm l

PLCIDOVERRIDE

an...“ —
|——lm_-—E!9l—'#TraceJLClD —lm aim—manner)

flute.
OverridePLClD

I \

3. The #Trace.StationlD setting can be overridden to change the identity of the station, which
is typically used to affect permissions downstream, or if multiple models can be run on the
machine that have different amounts of process data and need to be separated logically in
the database.

STAnoN ID OVERRIDE

#Tracenif
'— AL» 4—.

#Trace.StationlD #5? afil- #Trace.SlafionID

#Trace'.
Ownidestatinnlp

4. The #Trace.StationLookupl setting can be overridden to change which Stationl to
search for in the database when performing a function (2) or function (4) lookup.

s. _Lu,»

-STATiON LOOKUP IDs OVE'RRIDE

#TraceDfi

r; ,. - :7
image. #Trace‘.

StafionLnokupl , 3y m1_smiénr.mkupios

#Trace‘.
Overridestafionio

olmpitk
l ‘
I l
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5. The #Trace.StationName setting can be overridden to change the human readable
description of the station.

-STATlON MAME OVERRTDE

#Tracel

#Trace‘.
Shtlm'lName —%1,} m‘_ SlafiénNa me

#Trace‘.
{hem-deflation“

am’e‘
l ‘
I l

6. The #Trace.Lookup setting can be overridden to change which lookup function is used
during a Lookup request.
-.'.=:';. .IZ‘L":‘- .Ifi§ ;.----_..;... ,4

Lookur FUNCITON OVE RmbE

#Traceflfl‘ 7

#Trace. #Trace'.
LookupFunction , :y {if 15— LookupFunction

#Trace‘.
OwridgLookupF

uncfmn
l |
I l

7. The #Trace.Resu|ts setting can be overridden to change which results function is used
during a Results request.
I.'.u'.' " .I‘fi§ E"

cesuus FUNCTION OVERfllDE

#Trace .Ofl‘
'—

#Trace. T #Trace'.
ResullsFunction , .y I. ."""f— ResulfiFuncfion

#Trace‘.
OverrideflgsultsFu

ndion
l ‘
I l
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2.6 Simatic Step 7 - Logic Structure
The Siemens traceability logic is comprised of a LAD Function Block and a corresponding Data
Blockto expose the Function Block's tags to the traceability application. The Function Block
contains a specific tag structure that must not be altered. See section 2.9 for a detailed tag
structure reference. The logic networks are required to be modified to meet the requirements of
the application. See section 2.10 for a detailed timing chart showing logic and traceability
application communication.

Ob‘ect name S mbolic name
son

LAD I F2 Organization Block
Mammy; _u_ _. u ._.-.u 405S Function Block
DELETE STL 414 Function
EO_STFlNl3 STL 152 Function
Ll-_N SIL I ?S Function
”a cum_v _u_u_uu UL! 814 Instancedata block...
TON STL System function block
BLKMOV STL -- System function
FILL STL -- System function

A few supporting library function blocks are required for the traceability logic to function.
Functions FC4 (DELETE) , FC10 (E0_STRNG) , FC21 (LEN) , SFB4 (TON), SFCZO (BLKMOV) , and
SFC21 (FILL) must be downloaded to the PLC priorto imported to the PLC before importing the
traceability function block.

Ob'ect name S mbolic name Created in Ian ua e
aSystem data SDB
1i- OBI LAD F2 Organization Block

FB1IJD TW v2 o 0 FB Lg]; 4055 Function Block
5- FEZ4 DELETE STL 414 Function
3- FEZ1|J EO_STFlNl3 STL 152 Function

LEN TS Function
S14 Instance data block

TON STL System function block
BLKMOV STL -- System function
FILL STL -- System function

2.6.1 The LAD function block Traceability_V2_0_0_FB contains the logic to perform traceability
operations for a single part during the cycle. The function block can be copied from the
template to the target programming by dragging & dropping. A unique copy of the function block
is required for each partthat requires traceability functions to be performed during the cycle.

1. Copy the supporting function blocks to the program and download them to the PLC.
Ob'ect name 5 mbolic name Created in Ian ua e Size in the work me... T e
a System data 303
Hi- OB1 38 Organization Block
3- Fl34 D ELET E STL 414 Function
5- Fl31O E O_ST FINE STL 1 52 Function
5- Fl321 LEN STL TS Function
5' SFB4 TON STL -- System function block
3- SFC2O BLKMOV STL -- System function
5- SFC21 FlLL STL -- System function
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2. Copy the traceability Function Block into the program and download to the PLC.
Elb'ect name S mbolic name Created in Ian ua e Size in the work rne... T e
fiSystem data SDB
E- El B1 38 Organization Block
1i F8100 Traceability_V2_E|_U_FB LAD 4055 Function Block
5- FC4 DELETE STL 414 Function
5- FC1|J Ell_STFlNG STL 152 Function
5- FC21 LEN S TL 76 Function
5- SFB4 TEIN STL System function block
fi- SFCZIJ BLKM UV STL System function
5- SFC21 FILL STL System function

3. If multiple traceability Function Blocks are required by the application or a conflict occurs
when copying, simply rename the block with a unique number.

Insert Function Block

II‘he ohiect 'FB1DIJ‘ already exists. D oyou want-to r‘enaine.
A it?

Rename. .. I Adius't Attributes.“ I

Rename X ,
Yes , Help I

From:- IFB1'DD

To: IFBTIU

9K I Cancel I

4. Right click on the imported function block and open Properties.
D nape S nune Created in Size 'n the work m.. T

“System data 503
ii 031 38 Organization Block
It FF: 1 Hr] 11 H W: ‘ v‘ V '
3 F04 DELETE Ctrl+Alt+0
fin FCllJ EELSTFtNG5m1 LEN c‘“ 0'” :-
fi 5FB4 TDN C°PY Ctrl+C em Emotion block
it SFCZD BLKMDV Paste CtrhV 5m 1m
3 SFCZ1 FlLL W am fmotion

Delete Del

Insert Na» Object >

PLC ’

Rauire...

Compare Blocks...

Reference Data >

Print )

Rename F2

L Special Object Propertis ! > I
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5. Configure the General settings of the function block. If more than one traceability function
block is required to handle multiple parts during the machine cycle, it is suggested to give
each function block a meaningful name such as Traceability_Housing_FB or
Traceability_Pinion_FB to describe the function that is being provided by each.
Properties - Function Block X

Gated-Fall lGaud-sl ca: IMrbmesI
Nine: lFBlm "Mule himCmdfly

MN“: M
WW: '—
Cleded 'n nuage: LAD
im P391; T_Pm1\Traced:iano\CPU 315-2 FN/DF\S7 nan

\amkmmo
Smgelocdim
d Inject: PM He: «WWIWQNMVSLPMT

Code Hafaoe
Daemfied: 09127/2019031827 PM
La: mailed: 09/27/2119 02:05:00 PM 09/10/2013 04:22:35 PM

W: munv2.0.0 A

4-K_l iii]
6. The Function Block contains a set of static tags that must not be altered.

WW- »*é;”a31§m5mm
Garments at: 'Envimmlent\Incet§ace\STaT'

lam Data Type Addres- Initial Value Exclusion: address Termination A

a u u
E Vezsionmnoz Byte 381680 B D
E Vezsiunflev am 331530 E] E]
E (:43u Array [o__31] 0: Ban]. E] D
E Con-inc Array [0.31] o: 3001 [3 U
E Can-sum Array (o__151 or Byte U U
E mediums zany (0.31} o: 3001 D D
E Transamimm Int 0 U E]
E TransazcicmPC Int: 0 D a
E Ling Stuntman) " D D
E mm Sumatra) " D D
E StaciunID Stringflfll " [:1 E]
E EtauiumNm Stringlsfi] " [j [:1
E StacimmotIDs String-[SD] " D E}
E Ibokuphmctdm Int 0 U 1:]
E Resulcsrunccioo In: 0 D a
E SeLialI-Enqth In: 0 U E]
E Serial sumac) " D a
E Serialcaptuzed Stringlafl] " D E]
E 5132:11s Stxingflu] " D a
E Blacklisfllessage Stringlafll " D E]
E Blacuistnate Stringlzfi] " E] E]
E PreviousPLCID sumac) " D E].
E PreviousStaticD Stringlau) " U E]
E PreviousStatus um: L80 D 1:].
E Previuusfladel Stringlau] " U E]
E previuussnumrrm srxmgtso] " D 1:]
E Previouszlapsednays In: a D E}
E Previmsfilipsedflours Int 0 E1 m
E PreviousElapsedIfiJmtes Int: 5 0 .[j E}: u

c— :
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2.6.2 The traceability application cannot access the tags inside the Function block directly, so a Data
Block must be created to expose the tags to external connections.

1. Right click and chose Insert New Object > Data Block using the context menu.
0 “act name 5 Imbolic name ' Created ua 5 in the work me... T e

' .9
_ 38 Organization Block

Hi F3100 Tiaceability_V2_El_lJ_FB LAD 4055 Functio'n Block
5- FEI4 DELETE STL 414 Function
5- F1310 ECLSTHNE :STL 152 Function
5- E1321 LEN STL .?5 Function _
5 am Ton STL -— System function block
fi- SFCZD BLKMDV STL -.~ System function
5- SFC21 FILL STL ~ System function

Cut Chi-ex

Copy Clrht
Paste Ctri+V

Deieie Del

— organ-m m...
PLC >1 Function Block
Rewire... Function

compmsrm... *|
Reference Data > DataW

Check Block Comistgnqr... ““73”“
Print >

object Properties... mum
Special Object Properties :-

Blo'ck Privacy...
"SFWebZPLC

2. Edit the Data Block settings.
Properties - Data Block b) c)
W-Pmilfiaud-slcdl Mall \

Nanea'ldtype: d lemon |rnstanoe DE ;| IFB1CIJ ;|
We Nana: ) lTraoedaiy_V2_0_U_DB

wan-nun: |
Graded in mage: DB v

Pniect pflh: I
Sme' ‘“ .a:m: '0nHe: WWSWQNMVSLHM

Code Haface
Due unified: 03/27/2319 03:11:55 PM
L31 Illocflied: 09/27/2019 03:3:55 PM 09/27/2019 033956 PM

W: A

V

El _IC=ml Ll
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Set the Data Block numberto the same value as the Function Block.

Set the type to Instance DB.9
'.
”

c. Set the instance reference to the Function Block.

d. Enter a name forthe Data Block with the same format that was used with the Function
Block but ending with _DB instead of _FB.

2.7 Simatic Step 7 - Process Data Configuration
The Siemens traceability logic does not provide a predetermined set of tags that are used to store
and read process data when sending results at the end of the machine cycle. Instead, the tags
must be manually configured in the PLC and mapped to a database column in the application
settings. The traceability application can read several types of PLC tags and converts them to
string automatically when inserting to the database.

Note: If process data does not need to be read from the PLC and recorded in the database when
sending part status results, skip to section 2.8.

2.7.1 PLC Tag Configuration

It is recommended to add process data tags to a separate Data Block. This will make it easierto
configure the tag addresses in the traceability application.

1. Create a new Data Blockthat will contain the process data.

+0. ozque 0

+3. 0.0000000+000

+6. Distance

2. Create tags within the Data Blockfor each type of process data that will be captured at the
end of the machine cycle. The following tag types are supported.

BOOL
BYTE
DINT
DWORD
INT
LINT (87-1500 only)
LREAL (37-1500 only)
LWORD (87-1500 only)
REAL
SBYTE
STRING
ULINT
WORD
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3. The following is an example process data tag configuration and will be referenced in
section 2.7.3 when demonstrating how to configure the traceability application.

+0. ozquo 0

+3. 0.00000004000

+6. Distance

The tag address offset values will be used
when referencing the process data tags in the
traceability application configuration.

2.7.2 Tag Name Formats

The traceability application references tags by the data block numberthat they reside within
and the memory offset within the data block. The following table describes the tag name format
that should be used for each type of PLC tag. The <mem address> portion of the tag name
pertains the data block number. The <address> portion of the tag name indicates the memory
offset within the data block of the tag. Using the example tags that were defined in the previous
section,the INT Torque tag name would be DBIOI.DBWO.

String tags must also have a "#" character and the string <|ength> appended to the tag name
for the traceability application to read them, so the STRING BearingLot tag in the same example
would be DBIOI.DBSIO#20.

Tag Type Tag Name Format

BOOL DB.<mem address>.DBX<address>.<bit>

BYTE DB.<mem address>.DBB<address>

SBYTE DB.<mem address>.DBB<address>

INT DB.<mem address>.DBW<address>

WORD DB.<mem address>.DBW<address>

DINT DB.<mem address>.DBB<address>

DWORD DB.<mem address>.DBB<address>

REAL DB.<mem address>.DBB<address>

LINT DB.<mem address>.DBL<address>

ULINT DB.<mem address>.DBL<address>

LREAL DB.<mem address>.DBL<address>

LWORD DB.<mem address>.DBL<address>

STRING DB.<mem address>.DBS<address>#<Iength>
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Clicking the Add Process Data Mapping button will add a new mapping to the list. 
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2.7.3 Traceability Application Settings Configuration

Open the device settings in the traceability application to display the process data mapping
settings panel. Each process data tag shall be mapped to a corresponding database column
using the mapping editor.
Process Data Mapping

1.

Add Precast Data l‘vlapping

Clickthe Add Process Data Mapping button to add a new mapping definition. The
NameXXX and DataXXX column pairs in the database are both configured for each mapping.
Process Data Mapping

NameMlDataM A com A \

Clicking the Add Process Data Mapping button will add a new mapping to the list.

i

Enter a value for the Name Value which will be inserted into the NameXXX column. This
value describes the process data that is inserted into the corresponding DataXXX column.
Pfinlumns Name Value Data Tag Type PLC Addrss Status

woo/om Qm A
Select the type of tag that is being read from the PLC.
fiinlumns NameValue DataT T PLCAddras &
NameM/Datafll) Torque fla

4. Enterthe tag name using the format described in section 2.7.2.
‘gm"I ' Name'lt'alue . Data Tag Type Sig

NamdlllfDa‘tdm Torque INT
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5. The tag can be tested by right clicking on the mapping and choosing Test PLC Address .
Primes: Data Mapping

' Status

5 Insert Before

3 Insert After

1 Move Device Up Ctrl + 7
Add F'r-zcezs Data I'v‘lappmg Test All F'LI: idclresse:

l Move Dévice Down Ctrl + l

. TraceabilityActive Serial: I 0 Remave

The Status column will show a green indicator with the tag value, or a red indicator with the
error message.
Eta-s Status
J Succss: 0 ' Tag read error (Dumpswm): ErrorMA- Object dos nut exist

The Test All PLC Addresses button can will attempt to read all PLC tags and display an
overall status message.

Test Iall PLC :L-cltlresses I Succssfully read all PLC addrsses. Test All F'LIZ: tad dresses ‘ PLC addr-s errorls) detected.

The following example shows a successful test of all the example process data tags. When
connecting to the PLC the software will automatically perform this full tag test and will not
allow the connection to proceed if any tag configuration errors are present.
Process Data Mapping

mum Nan-lemme. BilaTagType new Slims
NameDatafIlJ Torque INT D3101 .DBWO I Succm 123

NameflN/Dataml Angle REAL DB‘IIJIDBDZ J Success 456.789

NamelIlZ/Datamz Distance DINT D8101 .DBDfi J Success1B456

NameCIJS/Datamg BearingLot STRING D31 01 .DW‘IMZD ’ Succm "L987654321"

Atltl Precess Data I'w‘lfipplflg Test :L‘II F'Ll: .L‘IZIEIIEEEEE I Succssfully read all PLC addrsss.

2.8 Simatic Step 7 - Logic Configuration

2.8.1 General Configuration
1. The scanned serial number shall be copied to the #Serial tag priorto turning on the

#TraceActive coil instruction. The #TraceActive coil instruction enables the traceability
functions. The logic that controls the #TraceActive coil instruction shall:
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a. Remain enabled throughout the entire part processing sequence and until all traceability
operations are complete. Do not use a part present or sensor signal that may transition
during the machine in cycle.

b. Turn off between cycles.

Note: Disabling the #TraceActive tag will abortthe Trace function requests and clears
all Trace tag data.

Ekmrk 132mmmcmmm

l Oflm_rzlm1w SFCZO
I I m mo

snzm_s.:ia1— 5m m_v1u. -8RBSULT

mu: ‘-tS-zin1

Irzlmiw
!\ I
\J I

2. The #HeartbeatTimeout tag is used to signal a loss of communication with the Trace PC and
shall be used to inhibit machine cycling. A loss of communication should prohibit the next
cycle from initiating.
E Error! 5 : marsh: TIMEOUT

l inhuman-our: SHOP
| I I I I I

3. The #CommComplete tag is used to signal that all enabled traceability functions are
complete and can be used as a sequence complete condition.

3 lotiotk 3: MIMIC)! SEQUENCE SIRIUS BITS

l IIMkupCoupletc QIamllCoqlctc alumnae-p1." {Canto-plus. "'0?
I I I I l Il I I

4. The logic shall not be edited below the phrase "DO NOT EDIT ANYTHING BELOW THIS
RUNG."
E Network 31 :_ !IHPORTANT! DO NOT EDIT ANYTHING BELOW THIS RUNG —

.\ ha

2.8.2 Lookup Request (Permission to Run)
The Lookup Request is used to request information from the traceability application (SOL
database) on a specific part serial number.
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1. Enablethe #LookupEnable coil instruction.

El Network 1|! : ENABLE LOOKUP W5

‘ {On tI-ookanat
I" \ I‘ I I I .r I

N The Lookup Function is set by traceability application. Referto section 2.1.55.

3. The #LookupSend coil instruction initiates the Lookup Request with the Nexteertraceability
appHcafion.

E Network 15 : SEND LOOKUP

‘ Sum Sendhnknp #LookupSend
| I \ l

‘ I I .r

P For Function (2) and (4) lookup requests the Station Lookup IDs are set by the traceability
application. Reference section 2.1.54.

5. All data has been returned to the PLC when the #LookupCompIete coil is turned on.

E Betmrk 3 : “MITIGATION SCIENCE MATHS BITS

‘ {ImhnpOuuplete S InPrDcIesseal-plate {Resultsfianplete tCau-Canpleue {HOP
l I l I l I

‘ I I I I

6. Previous station information. When the lookup request is complete, these tags will contain
the data that was inserted to the database when the parts was run at the previous station.
The previous station tags are intended to be compared to constants to determine the state
of the #PartOKConditions bit as described below.

a. The #PreviousPLClD tag contains the machine identifier of the previous machine.

a

b. The #PreviousStationlD tag contains the station identifier of the previous station. This
tag is typically used for comparison against of list of expected Stationl to ensure that
the part was processed at a valid station previously.

c. The #PreviousStationName tag contains the human readable description of the
previous station.

d. The #PreviousStatus tag contains the part status result from the previous station. This
tag is typically used for comparison against of list of expected statuses to ensure that
the part can be run.

9. The #PreviousModel tag contains the model that was configured when the part was run
at the previous station.

7. The #PreviousElapsed(...) tags contain the calculated elapsed time from the time that the
previous record was inserted into the database to the time that the lookup is performed.
These values are typically used for part permissions when a part must be processed within
a time window, or if a specified amount of time needs to pass before the part can be run.
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Compares the previous StationID 
to an expected constant and sets 
a bit if matching. 

Compares the previous StationID 
to an expected constant and sets 
a bit if matching. 

Previous acceptable StationID. 
Previous acceptable StationID. 
Boolean to set if previous StationID = “SD123456X01”. 
Boolean to set if previous StationID = “SD123456X02”. 
Boolean to set if previous Status = 9999. 

Compares the previous 
status to an expected 
constant and sets a bit if 
matching. 

Results from the comparisons are used to drive the #PartOKConditions coil. 
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8. The logic shall be programmed to appropriately control the #PartOKConditions coil
instruction forthe application. The following is a simple example that shows how the logic
may be configured to accept good parts (status 9999) from one of two previous upstream
machines (StationlD SDIZ3456X01 or StationlD SDIZ3456X02).

a. It may be necessary to create an additional data blockto store the constant data values
used to compare against the previous station data.

StacionID SDlZSQE-GXOJ. mmcrao] 'SD123456X01'

StationID SDlZS4SEX02 mmctam 'SDlZSIISEXOZ'

Is SD123456301 FALSE : ”

Is smzussxoz Flu-SE Boolean to set if StationlD = “SD123456X02”.
I s StatusOK FRI-5E —

b. The following is an example that shows how to compare the previous station data
against the constants to control the #PartOKConditions coil.

E Network 16 : PART OK I NOT 0K OGNDITIONS

"no mg"
l l in: T mo _ _

Compares the preVIous StationlD
iPzeviausEtaticD — S1 "Traceability_

perms-ms». >— to an expected constant and sets
"I ab'lit; NET VIII. —I SDIZSQESKOI ' ' 'Pfifissimfj - 5-— a bit if matching.

SuatinnID_
513123456X01 — SI _,
_ \

“Eo_mNG-
EN ENG —

_ _ _ _ Compares the previous StationlD
IPrevumsS‘tatlcD — 51 "Traceahlhty_

Permissions“. >— to an expected constant and sets
“Traceability [ET WAI- —Is SDIZEQSSXOZ - - -“missions“: — _-_ a bit if matching.

StatianIlL
513123456K02 — 52 _a
—

“Traceability_Pa . . -- .WW 12:22:}: Compares the prevrous
—l)—| status to an expected
— ' ',mvimmwrm constant and sets a bit if

matching.
9999 - 1N2

“Traceability_ "Traceability; "Traceability_
Permissimxs". Permissions“. Permissions".
Is_§D123456X01 Is_SD123456X02 Is_Sf.atusOK SPaztOKCamditims

I I I l l I I'\ I
I I I | | I \J' I

— _ —

Results from the comparisons are used to drive the #PartOKConditions coil.

9. The #PartOK tag shall be used in the sequence routine to allow the sequence of the
machine to continue processing the part and shall also be used to control the part status
message display to indicate the part is ok to run.

El Network 2 : PART stuns

‘ IPartofi 89mm IPaclacklisted #1109
l | I I I I I \ |

‘ I I \ .I'
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2.8.3

2.8.4

10. The #PartNotOK tag shall be used in the sequence routine to prevent processing the part
and complete the sequence as needed and used to control a fault condition and the part
status message display to indicate the part is not okto run.

El Network 2 : Pan: sums

‘ {PM SPartNotOK tPartElackJisbed tNOP

In Process Request (Indicate Part Started)
The In-Process Request sends a part status of 9000 to the SOL Database when enabled. This
function is typically used to prohibitthe reprocessing of parts if the cycle does not complete as
expected, or to mark the part as consumed. It shall be enabled by a sequence step before the
machine begins to alterthe part.

1. Enablethe #lnProcessEnabIe coil instruction.

El Batmrk 11 : ENABLE Ill-PROCESS mums

‘ 8011 lIacessmahle
‘ I I I \ I

2. The #lnProcessSend coil instruction initiates the In-Process Request with the Nexteer
traceability application.

E Network 1|! : SEND IN PROCESS

CHPLACE_
SendIacess SIaaessSend

I I I' \ |
‘ I I I .r

3. When the ln-Process Request is complete, and a record has been inserted into the
database the #lnProcessComplete tag will be turned on.

El Network 3 : MICHION SEQUENCE STATUS BITS

‘ II-Dokuallplece IIaocessCallplete 81125111:s 8W!“ IMP
| L l l l I‘ I I

Results Request (Send Part Status and Process Data)

4

The Results Request is used to send the part status and process data to the traceability
application (SOL database) on a specific part serial numbertypically when the part quality has
been determined during the machine sequence.

1. Enablethe #ResultsEnable coil instruction.

El 5:0:e 12 : ENABLE MOI-TS mums

‘ 80!: llasnltsEnable: : I} '
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2.8.5

The Results Function is set by traceability application. Reference section 2.1.56.

The #ResultsStatus tag shall be loaded with the quality status of the processed part.

EI network 2!] : PART mums stuns

IDVE
ENG

SREPI-AEE_Statns — IN OUT

The current running model description shall be copied into the #ResultsModel tag. The
Plant should provide a standardized list of model descriptions. These descriptions should be
referenced on a manufacturing sequence chart. Model descriptions should be descriptive
and be consistent from one station to another.

E network 21 2 PART RESULTS MODEL

“m"
EN END

3R3m_llndel — SRCBLK RET_V1!I- —SIEEULT

um —8Iesultsflodel

The #ResultsSend coil instruction initiates the Results Request with the Nexteertraceability
application.

EI Network 22 : SEND RESULTS

‘ {REPLACE Semmesults #ResultsSend
| I' \ l‘ I

When the Results Request is complete, and a record has been inserted into the database
the #ResultsComplete tag will be turned on.

E network 3 : MICHION SEQUENCE MATHS BITS

‘ iImhacu-plece QIasseal-plate #Resultcn-plete Irma-Caught: {HOP
I I l I l I

‘ I I I I

a

Overriding Application Settings
In some situations, it may be necessary forthe PLC to override settings that are configured in
the traceability application due to varying process requirements. For example, if multiple models
that have different traceability requirements can be run on the machine, it may be necessary to
change the StationlD or Lookup Function depending on which model is currently set to run.

Note: Overriding traceability application settings is not a normal process function. Consult with
Central Manufacturing lT before editing the following rungs.

The #Line setting can be overridden to change which “line" database to use for Lookup and
Results requests if the traceability application is configured to use the multiple database
system.
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Note: Not implemented (future functionality).
E letmrl 2! 2 [WIDE] LINE

‘ 80::
l l In no

ILine - SRCELK RET_m —IRESUI.T

The #PLCID setting can be overridden to change the identity of the machine.

3 “Work 25: [WIDE] 1m: ID

I “’n mm
: : IN mo

smzn- steam grunt. 4215111;
mm «mm

SOVIzzidAmID
Il\

\J I

The #StationlD setting can be overridden to change the identity of the station, which is
typically used to affect permissions downstream, or if multiple models can be run on the
machine that have different amounts of process data and need to be separated logically in
the database.

E Miller! 26 : [MERIDE] 51'a ID

I w" mm
: l a: mo

CScltionID- sum m_vn —SRISULI

13mm —IStlti°nID

80wzzid¢S:luionID
I\ l
'l I

The #StationLookupl setting can be overridden to change which Stationl to search for
in the database when performing a function (2) or function (4) lookup.

E hmrk 27 : [WERRIKJ STAIIGI my ID!

I :01: mm
H m an

#Statioul'nokupIDs - sncau RBIJEL -8RSSULI

DSTBLK 'L'M

SMzzidnSt-cionmk
ups

I \ II J I
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5. The #StationName setting can be overridden to change the human readable description of
the station.

E Hotter-k 28 : [WEIRIDRI STEIN m

l .0.':
tsuationllm sac-3m IIIJML -SB.BSUIJ'

om -ISt-tionlh-

IMzzidnScltionR-n
I\\l

6. The #LookupFunction setting can be overridden to change which lookup function is used
during a Lookup request.

5 “brat-t 29: [MIRIDEI IDOKUP WI“

| I I
l I

CI

1m
IIN

m
[II no

, nn — n] on: —n i run

Gavozzidnmkupmn

7. The #ResultsFunction setting can be overridden to change which results function is used
during a Results request.

E Hotter! 30 : [WBRRIDBI RESULTS WI“

| I I
I I
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Tag Name Data Type Memory Offset 
VersionMajor Byte 0.0 
VersionMinor Byte 1.0 
VersionRev Byte 2.0 
CommPLC Array[0..31] of Bool 4.0 
CommPC Array[0..31] of Bool 8.0 
CommGuid Array[0..15] of Byte 12.0 
OneShots Array[0..31] of Bool 28.0 
TransactionPLC Int 32.0 
TransactionPC Int 34.0 
Line String[30] 36.0 
PLCID String[30] 68.0 
StationID String[30] 100.0 
StationName String[80] 132.0 
StationLookupIDs String[80] 214.0 
LookupFunction Int 296.0 
ResultsFunction Int 298.0 
SerialLength Int 300.0 
Serial String[30] 302.0 
SerialCaptured String[30] 334.0 
BlacklistName String[30] 366.0 
BlacklistMessage String[80] 398.0 
BlacklistDate String[20] 480.0 
PreviousPLCID String[30] 502.0 
PreviousStationID String[30] 534.0 
PreviousStatus Dint 566.0 
PreviousModel String[30] 570.0 
PreviousStationName String[80] 602.0 
PreviousElapsedDays Int 684.0 
PreviousElapsedHours Int 686.0 
PreviousElapsedMinutes Int 688.0 
PreviousElapsedSeconds Int 690.0 
ResultsStatus Dint 692.0 
ResultsModel String[30] 696.0 
TraceActive Bool 728.0 
SerialReady Bool 728.1 
LookupEnable Bool 728.2 
LookupSend Bool 728.3 
LookupRequest Bool 728.4 
LookupComplete Bool 728.5 
LookupError Bool 728.6 
InProcessEnable Bool 728.7 
InProcessSend Bool 729.0 
InProcessComplete Bool 729.1 
InProcessError Bool 729.2 
ResultsEnable Bool 729.3 
ResultsSend Bool 729.4 
ResultsComplete Bool 729.5 
ResultsError Bool 729.6 
CommComplete Bool 729.7 
EvaluatePermissions Bool 730.0 
PartOKConditions Bool 730.1 
PartOK Bool 730.2 
PartNotOK Bool 730.3 
OverridePermissions Bool 730.4 
PCPartOK Bool 730.5 
PCPartNotOK Bool 730.6 
PartBlacklisted Bool 730.7 
HeartbeatTimeout Bool 731.0 
On Bool 731.1 
Off Bool 731.2 
DecisionInhibitPulse Bool 731.3 
OverrideLine Bool 731.4 
OverridePLCID Bool 731.5 
OverrideStationID Bool 731.6 
OverrideStationName Bool 731.7 
OverrideStationLookupIDs Bool 732.0 
OverrideLookupFunction Bool 732.1 
OverrideResultsFunction Bool 732.2 
ResetGuid Bool 732.3 
GuidTimer Timer 734.0 
HeartbeatTimer Timer Varies 
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2.9 Traceability Tag Structure

The Siemens traceability logic requires the following tag structure to be present within the
Function Block starting at byte (0) in the Static tags. Newer S7 PLCs programmed with TIA Portal
can take advantage of a UDT to define the tag structure. The traceability system will not function
correctly if the tag structure is altered in any way.
Tag Name Data Type Memory Offset
VersionMajor Byte 0.0
VersionMinor Byte 1.0
VersionRev Byte 2.0
CommPLC Array[0..31] of Bool 4.0
CommPC Array[0..31] of Bool 8.0
CommGuid Array[0..15] of Byte 12.0
OneShots Array[0..31] of Bool 28.0
TransactionPLC Int 32.0
TransactionPC Int 34.0
Line String[30] 36.0
PLCID String[30] 68.0
StationlD String[30] 100.0
StationName String[80] 132.0
StationLookupl String[80] 214.0
LookupFunction Int 296.0
ResultsFunction Int 298.0
SerialLength Int 300.0
Serial String[30] 302.0
SerialCaptured String[30] 334.0
BlacklistName String[30] 366.0
f" ' " Ms age String[80] 398.0
BlacklistDate String[20] 480.0
PreviousPLClD String[30] 502.0
PreviousStationlD String[30] 534.0
PreviousStatus Dint 566.0
PreviousModel String[30] 570.0
PreviousStationName String[80] 602.0
PreviousElapsedDays Int 684.0
PreviousElapsedHours Int 686.0
PreviousElapsedMinutes Int 688.0
PreviousElapsedSeconds Int 690.0
ResultsStatus Dint 692.0
ResultsModel String[30] 696.0
TraceActive Bool 728.0
SerialReady Bool 728.1
LookupEnable Bool 728.2
LookupSend Bool 728.3
LookupRequest Bool 728.4
LookupComplete Bool 728.5
LookupError Bool 728.6
lnProcessEnable Bool 728.7
luPu- Id Bool 729.0
lnProcessComplete Bool 729.1
lnProcessError Bool 729.2
ResultsEnable Bool 729.3
ResultsSend Bool 729.4
ResultsComplete Bool 729.5
ResultsError Bool 729.6
CommComplete Bool 729.7
EvaluatePermissions Bool 730.0
PartOKConditions Bool 730.1
PartOK Bool 730.2
PartNotOK Bool 730.3
OverridePermissions Bool 730.4
PCPartOK Bool 730.5
PCPartNotOK Bool 730.6
PartP' ' " l Bool 730.7
Hea rtbeatTimeout Bool 731.0
0n Bool 731.1
Off Bool 731.2
DecisionlnhibitPulse Bool 731.3
OverrideLine Bool 731.4
OverridePLCID Bool 731.5
OverrideStationlD Bool 731.6
OverrideStationName Bool 731.7
OverrideStationLookupl Bool 732.0
OverrideLookupFunction Bool 732.1
OverrideResultsFunction Bool 732.2
ResetGuid Bool 732.3
GuidTimer Timer 734.0
HeartbeatTimer Timer Varies
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2.10 Traceability Timing Chart
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