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1

1.1.3

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. Refer to 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.nexteerdataexchange.com.

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 Nexteer traceability 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 Nexteer traceability system uses a traceability computer, which runs the Nexteer
traceability application and interfaces with the SQL 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. A template is provided for both Simatic Step 7 and TIA Portal 15 and the following
PLC hardware is supported.

e S$7-300
e S7-400
e S7-1200
e S7-1500

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.

File ' Edit Control View T

= 4 Add Device

¥ Import Device

£ Add Device Group

2. Adialog that is used to configure the new device connection will appear.
a. Enter a name for the device. (For example: SD123456X01 - Press)
b. Setthe device type to Siemens v2.0.

c. Click OK to finish adding the device connection.

Device Mame:  5D123436X01 - Press

Device Type: B Siemens 57 v2.0

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. Click the Show Settings button to display the device settings.

File Edit Control View T¢ = - |[E x

&1 SD123456X01 k
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2. The following panel will be displayed. Itis used to configure the database and PLC
connection settings.

Database Settings evice Settings Station Settings

Server: localhost\ CITADEL Name: 50123456X01 - Press PLCID:

Database: Traceability PLC Type: S7-1200/1500 ~  StationlD:

Username: sa IP Address: 0.0.0.0 StationMame:

Password: [TTTY) Rack/CPU Slot 0 1 Station Lookup ID(s):
Insert to MES Table Scan Rate: 100 Lookup Function: ]
Insert to Buffer Table Trace Data Block: DE100 Results Function:

2.1.3  Configure Database Settings
The default database configuration settings normally do not require modification.

1. Server: The default Microsoft SQL server name is
“localhost\CITADEL" which contains the standard

Database Settings

. Server: localhost\CITADEL
Nexteer traceability database. —
Database: Traceability
2. Database: The default database name is Usemame: "
Traceability”. o
3. Username/Password : This contains the Insert to MES Table
credentials for the authorized database user. The Insert to Buffer Table

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

4. 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.

5. 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 Bevice Setiings
application supports the following controllers. Name: SD123456X01 - Press
PLC Type: S7-1200/1500 =
a. S7_300 IP Address: 0.0.0.0
b. S7'400 Rack/CPU Slot 0 1

Scan Rate: 100

c. S7-1200/1500
IP Address: Enter the IP Address of the PLC.
Rack/CPU Slot : Enter the 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 .

Trace Data Block: DEB100

2.1.5 Configure Station Settings

1.

PLCID: Enter the machines SD number for the PLC |D.  Station Settings
For example: SD123456X. RIS | |

StationID: ‘ ‘

StationID : Enter a unique Station ID for the device
configuration. For example: SD123456X01, _ ‘
SD123456X51, SD1234560P010.1, SD123456ST020, siation Lookup D

Loakup Function: ‘U ‘
etc... =

StationName: ‘ ‘

Results Function: ‘U ‘

StationName : Enter a description for the 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 ID(s): Enter a comma separated list of StationID 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. This function 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
StationIDs specified by the Station Lookup ID(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
StationIDs specified by the Station Lookup ID(s) setting. The header data from the first
query, and the Name/Data information for the second query are combined into a single
record and returned to the machine. The purpose of this function 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 insert that 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

Devices

LE=}

* ] Siemens Traceability v2.0.0
B Add new device
5, Devices & networks

----------------- TDE\.rl Change device S Search in project Crrl+F
W onlir Open € Cross-references F11
~ gl Prog Open in new editor E Call structure
ﬁb' A Cpen blockiPLC data type... F7 | 2 Assignment list
=M “ut “irlex | % Update program
B T
@ ‘E_EI copy LI E' Print... Crrl+F
=] Paste Ctri+y - .
N E?.“ Tech = é‘s Frint preview...
» Exte X Delete Del Export CAxdata...
» L4 PLCH Renams B2 b Export module labeling strips...
= I:-_'-‘i PLC g E-? Go to topology view g' Properties... Alt+Enter
n‘— Al iy Go to network view k
iR Compile »

1. Setthe Access level for the PLC to Full access (no protection) .

Traceability [CPU 1214C DUDGDC]

J General || 10 tags " System constants " Texts |
b Pulze generators (FTOIPWM) !_7| A!
- —| | Access level =
Startup =
Cycle
Communication load Select the access level for the PLC.
System and clock memory [
} Web server i
= Access level Access
Multilingual support : T = =
- HIMI | Read Write
Time of day “ .
” " L I@ Full access (no protection} I e e '
w Protection & Security
=1 () Read access W W

2 . () HM access
Connection mechanisms =

: () No access (complete protection}
Security event -

External load memory m| i | [
Configuration control

Connection resources i Full access (no protection):
Overview of addreszes _L_| TIA Portal users and HMI applications will have access to all functions. Tl
el = PR S
& 0 13| e — B
r oK 1 | Cancel ]
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2. Enable option Permit access with PUT/GET communications from remote partner

“Traceability [CPU 1214C DGUDUDC]

J General || 10 tags " System constants

X

} Pulse generators (PTOIPWL) E|
Startup
Cycle
Communication load

System and clock memaory

-

Web server

Multilingual support
Time of day 4
w Protection & Security B

Access level

Connection mechanisms:

Security event
External load memory

Configuration control
Connection resources i
Overview of addresses [

&1 i [EX

Connection mechanisms

2.3 TIA Portal 15 - Logic Structure

The Siemens traceability logic is comprised of a LAD Function Block and a corresponding Data

| E Permit access with PUTIGET communicatien frem
TR
L34

r {0]1¢ 1 [ Cancel i

S |

Block to 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.

J Devices

[ :3‘

7] Siemens Tr
B Add new device
EE-._-J Devices & networks

~ [1ig Traceability [CPU 12714C DC/DC/DC] @

Y Device configuration
Q| Online & diagnostics
= [ Program blocks
B ~dd new block
inlcBl]
& Traceability V2_0_0_FB [FB100]
@ Traceability v2_0_0_DEB [DE100]
4 '_,ﬁ Technology objects

] External source files

» (g PLCtags

x ELI PLC data types
.

L’: Traceability V2 _0_0
b L System data types

Revision: 27AU21
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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.

Devices

Siemens Traceability v2.0.0 » Traceability [CPU 1214C DG/DC/DC] » PLC data types » Traceability V2_0_0

& gt B = =
Traceability_V2_0_0
~ ] siemens Traceability v2.0.0 He Name Dats type Defsultvalue  Accessiblef. Writ.. |Visiblein .. Setpoint  Comment
B¢ Add new device | @ versionmajor Byte B =] =] =] =] B
h Devices & networks > 4l VersionMinor Byte 0 =] ] =] = l
+ [ Traceability [CPU 1214C DO/DCIDC] @ |z @ versionRev Byte o =] =) =] =]
Y Device configuration 4 41 b CommPLC Aray[0.31] of Bool (=] =] = B =
‘%) Online & diagnostics 5 lan » CommPC Array[0.31] of Bool =] =] =] = 7
~ g Program blocks @ =|s <@ » commocuid Array[0.15] ofByte =) =) =) (=]
B Add new black 7 43 b OneShots Array{0.31] of Bool =] =] )] = =l
& Main [0B1] @ |z @ TansactionPlc Int =] =] =] =]
= Tracesbility V2_0_0_FE [FB100] @ |@ @ TansactionPC Int =] =] =] =]
@ Traceability v2_0_0_DB [DB100] [ ] 10l Line String[30] =] =] =] =
» [ Technolagy objects Jula o String[30] =] =] =] =
» G} External source files 12 40 StetioniD String[30] =] =] =] =]
» (@ PLctags @ |i:la stationNsme String[20] =} =} = =
~ [ PLC data types [ ] 14l  stationLookupiDs String[80] (=] =] (=] =
[ Add new dats ype 15 @  LookupFunction Int =] =] =] =
| Tedesbiiy 2 00 T @ |iel@m  ResulsFunction Int =] =] =] =
b [ System data types 17 4@ Seriallength Int =] ] ] =]
» 2l watch and force tables 18l serial String[30] =} =} =) =
» (&} Online backups 19 [ Serialcaptured String[30] =] =] =] =]
» [F Traces 20 4@ BlacklistName string[30] =] =] =] =
» [if Device proxy data 3140 BlacklistVessage String[80] ] =] ! =
4 Pragram info 33| BlacklistDate String[20] =} =} =) =]
5 PLC alarm text lists 35|48 FreviousPLCID String[30] =] =] =] Z]
» [ oOnline card data 24 lan  PreviousStationip string[30] =] =] =] = [+]
» [ Local modules = R i L E

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

> | ] PLC data gypes [ Traceabiline V2 0 0
B Add new data type
» (52 Watch and force tables

4]

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 part that requires traceability functions to be performed during the cycle.

1. Drag and drop the function block from the template to the target program.

> gl Program blocks =5 Tracesbiling
ﬁb' Add new block
| Main [OB1]

2. Rightclick on the imported function block and open Properties .

~ gl Program blocks
E Add new block
£ Main [OB1]

& Traceability V2_0_0_FB [FE100]

s s Open Switch programming language »
» |3 Technology objects - -
] External source files e‘g S - Know-how protection
] 1:, PLC tags E_E! _CDP-"' FtrI+C a Print... Ctrl+F
~ [ PLC data types - B b & Print preview...
it
B ~dd new data type % Delete Del =l Propertics... AltsEnter
] Traceability w2 _0_0 Renarne F2 Le

Revision: 27AU21
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3. Configure the General settings of the function block.

5

J General || Texts " FB supervision definitions |
General
; General
Infarmation
Time stamps
a
Compilation ) Na.u:.l: e :I
Protection
: Type: |FB |
Attributes ;
Download without reinitializati... ke nqHageiTRD [v]
l4 Number:f | 100 @
B b) ®) Manual
v - _
- T
(<] I Nl
r {0]1¢ 1 | Cancel ]

a.

b.

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 thatis
being provided by each.

The function block number can be setto Manual or Automatic per application.

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

v

X

J General || Texts || FB supervision definitions |
General _
; Attributes
Infarmation
Time stamps
Compilation []IEC check
Brolaclion [} set END automatically for SCL blacks and SCL netwarks
Attributes

[ ] Handle errors within block

Download without reinitializati...
e I D Optimized block access I

. User-defined attributes

["]Enable tag readback

Block properties:

X i3]

r oK 1 | Cancel

Revision: 27AU21
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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.

Traceability_ V2 0_0_FB

Name Data type Offset Default value
< ¢ Input
2 4 » Output I_E!
3 < b InOut 7
4 atic
5 g pr— e TR - I
6 41 ¥ Temp
7 40 m NOP Bool 00
§ |41 = REPLACE TraceActive Bool 0.1
TR REPLACE SendlLockup  Bool 0.2
10 41 = REPLACE.SendinProcess Bool 03
14 = REPLACE. SendResults | Bool 0.4
12 40 = REPLACE Serial String[30] 20
1240 = REPLACE.Model String[30] 34.0
14 lqq = REPLACE Status Dint 66.0
15 <0 » Constant

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‘b'ﬁ.dd new block

2. Editthe Data Block settings.

“Add new block

a) lTra ceability_ v2_0_0_DB |
=

Type: ON [ Teceobiin vz o ||

Language: »7'_

= 2 woge:
Organization Number: |r_DD

block
d) @ Manusal

O.Automatic

[a
-

;

= Description:
FB .

it Dok Data blocks (DEs) save program data.

£ 5

Function

| &

Data block

mare...

> | Additional information

[ Add newand open f oK I cancel |
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a. Enter a name for the Data Block with the same format that was used with the Function
Block but ending with _DB instead of _FB.

b. Setthe type of block to Data block .
c. Setthe Type setting to reference the Function Block.

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

24 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.

24.1 PLC Tag Configuration

Itis 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 Block that will contain the process data.

MName:
| Traceability V2_0_0_ProcessData_DB |

i | Type: | @ Global DB [~}
|
| Language: | BE =1
B guag (&8 el
Organization Mumber: |fU—i :5“
block i
i @ Manusal
;' O.Automatic
@ Description:

FB

Function block

i

Function

&

Data block

Data blocks (DEs) save program data.

mare...

> | Additional information

[w] Add new and open [ oK 1] Cancel |
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2. Disable the option Optimized block access on the Attributes tab of the Data Block

properties.
J General || Texts
General 9
; Attributes

Infarmation
Time stamps
Compilation [ onlystare in load memany
Erolectian [ Data block write-protected in the device
Attributes

: e Optimized block access I
Download without reinitializati... I D i

DB accessible from OPC LA

<] i [T>]

r oK 1 [ Cancel i

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

e BOOL

e BYTE

e DINT

e DWORD

o INT

o LINT (S7-1500 only)
o LREAL (S7-1500 only)
e LWORD (S7-1500 only)
e REAL

e SBYTE

e STRING

e ULINT

e 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.

Traceability_ V2 0_0_ProcessData_DB

Name Data type Offset
1 @~ Stetic )
EEl = Torue s b The tag address offset values will be used
3 . Angle Real 20 . .
— P s = when re_f.erencm.g the process da_ta tags in the
Ellay s  searnglot String[20] 10.0 traceability application configuration.
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24.2 Tag Name Formats

The traceability application references tags by the data block number that 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 DB101.DBWO.

String tags must also have a “#” character and the string <length> appended to the tag name
for the traceability application to read them, so the STRING BearingLot tag in the same example
would be DB101.DBS10#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>.DBD<address>
DWORD DB.<mem address>.DBD<address>
REAL DB.<mem address>.DBD<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>#<length>

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

Columns Mame Value Data Tag Type PLC Address Status

Add Process Data Mapping Test All PLC Addresses
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1. Click the 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

Columns MNarne Value Data Tag Type PLC Address Status

NameovDa0 4 “ e e

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

:

Add Process Data Maooina Test All PLC Addresses

2. 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.

Columns Mame Value Data Tag Type PLC Address Status

Nare000/Data000 ITorque IBOOL A

3. Selectthe type of tag that is being read from the PLC.

Columns Mame Value Data Tag Type .PLCAddress Status
MNarme000/Data000 Torque | INT - A

4. Enter the tag name using the format described in section 0.

Columns Mame Value Data Tag Type PLC Adldress Status

MName000/Datal00 Torque INT | DE101.DEWOD I

5. The tag can be tested by right clicking on the mapping and choosing Test PLC Address .

Process Data Mapping

Columns Mame Value Data Tag Type PLC Address Status

Test PLC Address

= |nsert Before

MNamelily/Datalll Torque INT DE101.DBWE

3= Insert After

Mowve Device Up Ctrl +
Add Process Data Mapping Test All PLC Addresses
Move Device Down Cirl +
B Traceability Active Serial: © Remove

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

Status Status

" Success: 0 ¥ Tagread error (DB200.DBW764): Error 0x000A - Object does not exist

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

Test All PLC Addresses «" Successfully read all PLC addresses. Test All PLC Addresses ¥ PLC address error(s) 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 Date Mapping

Columns Mame Value Data Tag Type PLC Address Status

Mamel00/Dataldil Torque INT DB101.DBWOD o' Success: 123
Namel01/Datal1 Angle REAL DCE101.D0BD2 " Success: 456,789
MameD02/Datal02 Distance DINT DE101.DBDE o Success: 123456
MameD03/Datal03 BearingLot STRING DB101.DBS10%20 o' Success: "L987654321"

«" Successfully read all PLC addresses.
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 prior to 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.

o Network 13: TRACE ACTIVE & SERIAL NUMBER

» TRACE ACTIVE & SERIAL NUMBER...

#REPLACE_
TraceActive 5_MOVE

| EN —

#REFLACE_Serial IN out #Trace Serial

#Trace.
TraceActive

{ 1
1 !

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.

e Network 5: HEARTBEATTIMEOUT

» HEARTBEAT TIMEOUT...

#Trace.
HeartbeatTimeout #NOP

1 | { 1}
7

| LI | 1
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252

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

st Network 3: COMMUNICATION SEQUENCE STATUS BITS

b COMMUMICATION SEQUENCE STATUS...

#Trace.

#Trace. InProcessComplet #Trace. #Trace.
LookupComplete e ResultsComplete | CommComplete
1 1 ! 1 ! 1 1 1 {

The logic shall not be edited below the phrase “DO NOT EDIT ANYTHING BELOW THIS
RUNG.”

hd Network 31:

==================== Il IMPORTANT llll DO NOTEDIT ANYTHIMNG BELOW THIS RUMG

-

M IMPORTANT 11
DO NOTEDITANYTHING BELOW THIS RUNG

Lookup Request (Permission to Run)

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

1.

Revision: 27AU21

Enable the #Trace.LookupEnable coil instruction.

¥  Network 10:
» ENABLE LOOKUP REQUESTS ...

ENABLE LOOKUP REQUESTS

#Trace.
#Trace.On LockupEnable
1| { }

| LI} 1 7

The Lookup Function is set by traceability application. Refer to section 2.1.55.

The #Trace.LookupSend coil initiates the Lookup Request with the Nexteer traceability
application.

hd Network 15:
» SEND LOOKUP...

SEND LOOKUP

FREPLACE_ #Trace.
sendLockup LockupSend
] | { }

| LI} L |

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 Al

-

data has been returned to the PLC when the #Trace.LookupComplete coil is turned on.

Network 3: COMMUNICATION SEQUENCE STATUS BITS
F COMMUNICATION SEQUENCE STATUS..

#Trace.
#Trace. InProcessComplet #Trace. #Trace.
LockupComplete e ResultsComnplete  CommComplete #NOP

1 | 1 L 1 L 1 | {
LI} LI} LI | 1

6. Previous station information.

The #Trace.PreviousPLCID tag contains the machine identifier of the previous machine.

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

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

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.

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

Network 6: PREVIOUS STATION ID AND PART STATUS
» PREVIOUS STATION ID AND PART STATUS ...

#Trace.

#Trace. #Trace. FreviousStationN #Trace. #Trace.
PreviocusPLCID PreviousStationlD ame PreviousStatus Previoushodel £NOP
== == == == == o
| string | | string | | string | | Dint | | string | v f
#Trace. #Trace. #Trace. #Trace. #Trace.
PreviocusPLCID PreviousStationlD  PreviousStationM PreviousStatus Previoushodel

ame

Revision: 27AU21

Page 19 of 44



nexieer ot

ARURTEONVEORTRIRVAE Machine Controls Traceability Interface

7. The #Trace.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.

¥  Network 7: ELAPSED TIME
b ELAPSED TIME...

#Trace. #Trace. #Trace. #Trace.
PreviousElapsedD PreviousElapsedH PreviousElapsedM PreviousElapseds
ays ours inutes econds e
== |== |== == P
|int | | nt | | nt | |int | L
#Trace. #Trace. #Trace. #Trace.
PreviousElapsedD PreviousElapsedH PreviousElapsedM  PreviousElapseds
ays ours inutes econds

8. Ifthe partisfound to be blacklisted during a Lookup request, the #Trace.Blacklist(...) tags
will contain detailed information about the blacklist.

st Network 8: PARTBELACKLIST INFORMATION

b PART BLACKLIST INFORMATION...

#Trace. #Trace. #Trace.

BlacklistName BlacklistMessage BlacklistDate £NOP
| -- - | | -- Fa
| string | | string | | string | LI
#Trace. #Trace. #Trace.

BlacklistName BlacklistMessage 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 Network 16: PARTOK [/ NOTOK CONDITIONS
» PARTOK [ NOT OK CONDITIONS ...

#Trace. #Trace. #Trace
PreviousStation|D PreviousStatus PartOKConditionr
| == | == o
| string | | Dint | LI

SD000111X01 9999

¥—__ Status from previous station
must be good (9999).

#Trace.

PreviousStationiD Part must be processed at these stations previously.

_|

5D000222X01
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b. Example: Expecting no record found.

D Network 16: PARTOK/NOTOK CONDITIONS
b PARTOK { NOT OK CONDITIONS ...

#Trace. #Trace
viouss c g
PreviousStatus PartOKConditions
== {

|Dint | w3

sooo +—— 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.

D Network 16: PARTOK/NOTOK CONDITIONS
} PARTOK [ NOT OK CONDITIONS ...

#Trace. #Trace.
ez g 2 #Trace.
FreviousStationlD Frevious5tatus A\‘ PartOKConditions
| == [ ] { 1}
| String | | Dint | VT
SDO00T11X01" 9999

Accept good parts from a previous machine.

or
#Trace. #Trace.
PreviousStation|D PreviousStatus
—|,.,;i=ng| I;':‘I Acgept reject s.tatus of 1005 from current
SD123456X01 1005 station. (In station rework)

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

st Network 16: PARTOK/ NOTOK CONDITIONS

P PART OK [ NOT OK CONDITIONS...

#Trace.
#Trace. #Trace. FreviousElapsedH — Ty
Pre‘.riDUSStatilonID Pre‘.riIDUSStatus IDUFSI PartOKConditions
== == >=
| string | | Dint | | int | { }
\ ‘sDO0D0111X01" 9999 } 2
& At least 2 hours
race.
ACCept gOOd parts PreviousElapsedD must have elapsed
from a previous IE)SI since the part was
machine. it | j processed at the
1 previous station.
and
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10. The #Trace.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 partis OK to run.

¥  Network 2: PARTSTATUS
» PARTSTATUS ...

#Trace.
#Trace PartOK #Trace PartMotOK  PartBlackListed #NOP

1 | |} |} ()

11. The #Trace.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 partis not OK to run.

¥  Network 2: PARTSTATUS
» PARTSTATUS ...

#Trace.
#Trace PartOK #Trace PartMotOK | PartBlackListed #NOP

1 L 1 | 1 | {
| LI} LI | LI | 1

2.5.3 InProcess Request (Indicate Part Started)

The In-Process Request sends a part status of 9000 to the SQL Database when enabled. This
function is typically used to prohibit the 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 alter the part.

1. Enable the #Trace.InProcessEnable coil instruction.

¥  Network 11: ENABLE IN-FROCESS REQUESTS

» EMABLE IN-PROCESS REQUESTS..

#Trace.
#Trace.On InProcessEnable
] | I }

| LI} 1 7

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

st Network 18: SEND IN PROCESS

b SEND IN PROCESS...

FREPLACE_ #Trace.
SendinProcess InProcessSend
11 I A

| LI} L |
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3. When the In-Process Requestis complete, and a record has been inserted into the
database the #Trace.InProcessComplete tag will be turned on.

st Network 3: COMMUNICATION SEQUENCE STATUS BITS
b COMMUMICATION SEQUENCE STATUS...

#Trace.
#Trace. InProcessComplet #Trace. #Trace.
LockupComplete e ResultsComnplete  CommComplete #NOP

1 | 1 L 1 L 1 | { 1}
| LI} I I LI} LI |

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 (SQL database) on a specific part serial number typically when the part quality has
been determined during the machine sequence.

1. Enable the #Trace.ResultsEnable coil instruction.

¥  Network 12: ENABLE RESULTS REQUESTS
» ENABLE RESULTS REQUESTS...

#Trace.
#Trace.On ResultsEnable

1 L { }
LI} L

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

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

i Network 20: PARTRESULTS 5TATUS

b PARTRESULTS STATUS..

MOVE
EN —
#REPLACE_Status 1N #Trace.

i OuTt ResultsStatus

4. The current running model description shall be copied into the #Trace.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.

i Network 21: PARTRESULTS MODEL
» PARTRESULTS MODEL...

5_MOVE
EN —
#REPLACE_Model N #Trace.

out — ResultsModel
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5. The #Trace.ResultsSend coil instruction initiates the Results Request with the Nexteer
traceability application.

- Network 22: SEND RESULTS
» SEND RESULTS...

FREPLACE_ #Trace.
sendResults ResultsSend

1 L { 1
LI} L |

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

st Network 3: COMMUNICATION SEQUENCE STATUS BITS
» COMMUNICATION SEQUENCE STATUS...

#Trace.
#Trace. InProcessComplet #Trace. #Trace.
LockupComplete e ResultsComnplete | CommComplete #NOP

1 | 1 L 1 L 1 | { 1}
| LI | LI} LI} LI | L |

2.5.5 Overriding Application Settings

In some situations, it may be necessary for the 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 IT 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).

o Network 24: [OVERRIDE] LINE
LINE OWERRIDE

#Trace.Off S_MOVE

| | EN —

#Trace.Line IN out #Trace Line

#Trace.
OverrideLine

{
LI
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2. The #Trace.PLCID setting can be overridden to change the identity of the machine.

¥  Network 25: [OVERRIDE] PLCID
PLC ID OVERRIDE

#Trace.Off S_MOVE
| | EN

#Trace.PLCID IN out #Trace.PLCID

#Trace.
OverridePLCID

{ }
7

3. The #Trace.StationID 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.

o Network 26: [OVERRIDE] STATION ID
STATION ID OVERRIDE

#Trace.Off S_MOVE
1}

1 T EN —
#Trace.StationlD IN out #Trace. StationlD

#Trace.
OverrideStation|D

{
LI

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

i Network 27: [CVERRIDE] STATION LOOKUP IDs
STATION LOOKUF IDs OVERRIDE

#Trace.Off S_MOVE
11

1 T EN —

#Trace. #Trace.
StaticnLoockuplDs N ouT — StationLockuplDs

#Trace.
CverrideStationLo
okuplDs

{

L
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5. The #Trace.StationName setting can be overridden to change the human readable
description of the station.

i Network 28: [OVERRIDE] STATION NAME

STATION MAME OVERRIDE

#Trace.Off S_MOVE

| | EN —

#Trace. #Trace.
StaticnName N ouT StationMame

#Trace.
OverrideStation
ame

{
L

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

i Network 29: [OVERRIDE] LOOKUP FUNCTION
LOOKUF FUNCTION OVERRIDE

#Trace.Off MOVE

| | EN —

#Trace. #Trace.
LookupFunction — 1y 4 guTi LoockupFunction

#Trace.
OverrideLookupF
uncticn

{ 3
L]

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

i Network 30: [OVERRIDE] RESULTS FUNCTION

RESULTS FUNCTION OVERRIDE

#Trace Off MOVE

{ | EN —

#Trace. #Trace.
ResultsFunction — |y 3% QuTI ResultsFuncticn

#Trace.
OverrideResultsFu
nction

{ 1
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
Block to 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.

| Object name | Symbaolic name | Created in language Size in the work. me... | Type |
|@ Systern data - SDB
1 OET Laly I T2 Organization Block
mea BE- e oo ey 4056 Function Block
L3 FC4 DELETE STL 414 Function
£ FC10 EGQ_STRNG STL 152 Function
FC2 LEM STL I 76 Function
i T vl 814 Instance data block ...
&% SFB4 TOW STL - System function block
L& SFC20 BLEMOW STL -~ System function
L3 SFC21 FILL STL -~ System function

A few supporting library function blocks are required for the traceability logic to function.
Functions FC4 (DELETE) , FC10 (EQ_STRNG) , FC21 (LEN), SFB4 (TON), SFC20 (BLKMOV), and
SFC21 (FILL) must be downloaded to the PLC prior to imported to the PLC before importing the
traceability function block.

| Object name | Symbolic: name | Created in language | Size in the work. me... | Type |
@ System data - SDE

£ OB1 LaD T2 Drganization Block
FFR100 Liaceabiie w2 0 0 FB L&D 4056 Function Block

L3 FC4 DELETE STL 414 Function

ZFFCI0 EQ_STRNG STL 1562 Function

L3 FC2 LEN STL 76 Function

Lk DE100 Tizceabiibe w2 0.0 DB DE 814 Instance data block ...
L3 SFB4 TOM STL - Spstem function black
L3 SFC20 BLEMOY STL - System function

E- SFCA 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 part that requires traceability functions to be performed during the cycle.

1. Copy the supporting function blocks to the program and download them to the PLC.

| Object name | Symbaolic name | Created in language | Size in the work me... | Type

@ System data - SDB

F OB1 38  Organization Block
L3 FC4 DELETE STL 414 Function

EFFC10 EQ_STRMNG STL 1582 Function

3 FC1 LEM STL 76 Function

L3 5FB4 TOM STL - System function block
L3 SFC20 BLERMOY STL - System function

& SFC2 FILL STL - System function
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2. Copy the traceability Function Block into the program and download to the PLC.

| Object name | Symbolic name | Created in lahguage | Size in the work me... | Type |
@ System data - SDB

£k OB1 38 Drganization Block,

£k FE100 Traceability W2_0 0 FB LAD 4056 Function Block

EFFC4 DELETE STL 414 Function

EFFCI0 EQ_STRNG STL 152 Function

EFFCN LEN STL 76 Function

L3 5FB4 TOM STL - System function block
L3 SFC20 BLEMOV STL - System function

L& 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.

The object 'FB100" already exists. Do you want to rename
it?

Fename... | ‘

! Help

| From: FE100

Tao: W
0K ‘ Cancel |

4. Right click on the imported function block and open Properties .

Object name I Symbolic name | Created in language | Size in the work me... I Type |
B System data - SDB
3 0B1 38  Organization Block
LI FB100 Traceability_vV2_0_0_FB s S o
& FC4 DELETE Open Object Ctrl+Alt+O  Htion
&FFC10 EQ_STRNG ttion
SHFC21 LEN it CULXE, oo
&3 5FB4 TON Copy Ctrl+C e function block
& SFC20 BLKMOV Paste Ctrl+V  em function
&3 SFC21 FILL em function
Delete Del
Insert New Object >
PLC >
Rewire...

Compare Blocks...

Reference Data >
Print >
Rename F2
Object Properties... Alt+Return
Special Object Properties >
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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.

General - Part 1 lGeneraI - Part 2] Calls ] Atributes ]

Name:

Symbolic Name:
Symbol Comment:
Created in Language:
Project Path:

Storage location

of project:

Date created:
Last modified:

Comment:

FB100 Multiple Instance Capability

lTraceabiI'rty_\c"Z_D_D_FB I
LAD

S7_Pro1\Traceabilty Demo’CPL 315-2 PN/DP\S7 Program
(5)\Blocks\FB100

C:\Program Files {x86)\Siemens\Step s 7projt57_Pro1

Code Interface
09/27/2019 03:18:27 PM
09/27/2019 02:05:00 PM 09/10/2019 04:22:35 PM

TRACEABILITY v2.0.0

oK

6. The Function Block contains a set of static tags that must not be altered.

Cancel | Help

-

o

[= =)=

Contents Of: 'Environment’Interface'STAT'

B Interface
- IN
i-4@ oUT
ik IN_OUT
W STAT
B4 TEME

| Hame Data Type |Adaress  [Initial Value|Exclusion address|Terminatien A
@ [VersionMajor Byte oo BEleg2 B [
& VersionMinor Byte 1.0 B#1680 0 0
9 VersionRev Byte 2.0 B#1€20 O O
o CommPLC Array [0..31] Of Bool 4.0 O O
5 CommPC Array [0..31] Of Bool 8.0 O O
5 CommCuid Array [0..15] Of Byte 12.0 O O
' Oneshots Array [0..31] Of Bool 28.0 O O
@ TransacticnPLC Int 32.0 a O O
& TransacticnEC Int as.g a o O
@ Line String[30] 36.0 ” O O
@ FLCID String[30] €8.0 v O O
@ StationlID String[30] 100.0 ¥ O O
= StationName String[20] 132.0 i O O
@ StationLookupIDs Stringl[80] 214 0 ¥ O O
B LockupFunction Int 2960 a 0 0
3 ResultsFunction Int 258 0 o O O
@ Seriallength Ins a00.0 a 0 0
B Serial Sering[30] 302 0 i O O
@ SerialCaptured String(30] 3340 O O
9 BlacklistName Sering[30] 3ge 0 O O
@ BlacklistMessage String(g0] 3880 O O
B BlacklistDate String[20] 480.0 O O
@ PreviousPLCID String(30] 502.0 O O
@ FPrevicusStationID String[30] 534.0 O O
@ PrevicusStatus DInt 5€€.0 Lo O O
@ Freviousiodel String[30] 570.0 v O O
@ PrevicusStationName Stringl80] €020 ¥ O O
= PrevicusElapsedDays Int €24.0 a 0 ik
@ PreviousElapsedHours Int €8e 0 a O O
B PreviousElapsedMinutes Int R a 0 0
< >
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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.

| Object name | Symbalic name | Created in language | Size in the work me... | Type |
@S}lstem data - 5DB
3 0B1 38 Drganization Block
F FEI100 Traceability %2 0 0 FB Lan 4056 Function Block,
E3FC4 CELETE STL 414 Function
3 FC10 EQ_STRNG STL 182 Function
EFFCN LEN STL 76 Function
L3 SFB4 TOM STL - System function block
L3 SFC20 BLEMOY STL = System function
L3 5FC2 FILL STL -~ System function

—ut Ctrl+

Cop Ctri+C

Ctrl+ Y

Del
Insert New Object » Organization Block
PLC > Function Block
Rtie.. Function
Compare Blocks.., oy [}

Reference Data 5 Data Type
Check Block Consistency... Variable Table

Print >
Object Properties... Alt+Return
Special Object Properties ¥
Block Privacy...

57-Web2PLC

2. Editthe Data Block settings.

Properties - Data Block b) C) X
General - Part 1 lGeneraI - Part 2] Calls ]xbutes ] \
a
Name and type: [DB10D [nstance DB = | [FB100 |
Symbolic Name: |Traceabil'rty_\c"2_D_D_DB

Symbol Comment: |

Created in Language: DE -
Project path: |
Storage location - : =
of project: |C:'-.ngram Files («8E)\Siemens"\Step 7\ 7proj’57_Pro1
Code Interface
Date created: 09/27/2019 03:33:55 PM
Last modified: 09/27/2019 03:39:55 PM 09/27/2013 03:39:55 PFM

Comment:

Cancel Help
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Set the Data Block number to the same value as the Function Block.
Set the type to Instance DB .

o Q9

Set the instance reference to the Function Block.

d. Enter a name for the 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.

2.1.1  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 Block that will contain the process data.

£3 DB101 -- “Traceability_ProcessData” -- $7_Pro\TraceabilityDemo\CPU 315-2 PN/DP\..\DB101 =R <
Type Initial value |Comment
0.9 STRUCT
+0.0| [Toxque INT 0
+2.0| [Angle REAL 0.000000e+000
+€.0| [Distance DINT Lgo
+10.0| |Bearinglot STRING([20]
=32.0 ENDiSTRUCT

2. Create tags within the Data Block for 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 (S7-1500 only)
LREAL (S7-1500 only)
LWORD (S7-1500 only)
REAL

SBYTE

STRING

ULINT

WORD

Revision: 27AU21 Page 31 of 44



nexieer o

ARURTEONVEORTRIRVAE Machine Controls Traceability Interface

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.

£3 DB101 -- “Traceability_ProcessData" -- S7_Pro\TraceabilityDemo\CPU 315-2 PN/DP\..\DB101 =N ===
Type Initial value |Comment
0. STRUCT
+0.0] [Toxque INT 0
+2.0Q |Angle REAL 0.000000e+000
+6€.0) |Distance DINT Lg0
+10.0] |BearingLot STRING[20]
=32.0 '\ EN‘DiSTRUC‘I

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

2.1.2 Tag Name Formats

The traceability application references tags by the data block number that 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 DB101.DBWO.

String tags must also have a “#” character and the string <length> appended to the tag name
for the traceability application to read them, so the STRING BearingLot tag in the same example
would be DB101.DBS10#20 .

Tag Type Tag Name Format

BOOL DB.<mem address>.DBX<address>.<hit>
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>.DBD<address>
DWORD DB.<mem address>.DBD<address>
REAL DB.<mem address>.DBD<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>#<length>
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2.1.3 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

Columns Mame Value Data Tag Type PLC Address Status

Add Process Data Mapping Test All PLC Addresses

1. Click the 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

Columns MNarne Value Data Tag Type PLC Address Status

Nameto/sstio ) S S

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

Add Process Data Mapping Test All PLC Addresses

2. 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.

Columns Mame Value Data Tag Type PLC Address Status

MNarmeQ00/ Dataldd ITorque IBOOL H

3. Selectthe type of tag that is being read from the PLC.

Columns Mame Value Data Tag Type PLC Address Status
MNarme000/Data000 Torque INT - 14

4. Enter the tag name using the format described in section 2.7.2.

Columns Mame Value Data Tag Type

P Status
Mame000/Datad00 Torque INT LUEIE-M—I
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5. The tag can be tested by right clicking on the mapping and choosing Test PLC Address .

Process Data Mapping
Columns Marne Value Data Tag Type PLC Address Status
MNameD00/Datali0 Torque INT DB101.DBWO

Test PLC Address

= Insert Before

= Insert After

Move Device Up Ctrl +

Add Process Data Mapping Test All PLC Addresses
Move Device Down Ctrl +

. derian @ Remove
) Traceability Active Serial: o
"

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

Status Status

o Success: 0 ¥ Tagread error (DB200.DBW764): Error 0x000A - Object does not exist

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

Test All PLC Addresses " Successfully read all PLC addresses. Test All PLC Addresses ¥ PLC address error(s) detected.

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
Columns MName Value Data Tag Type PLC Address Status
MameD00/Dataddl Torque INT DE101.DBWO o Success: 123
MameD01/Datalddl Angle REAL DE101.DBD2 o Success: 436,788
Mamel2/Datal)2 Distance DINT DB101.DBDG o' Success: 123456
MNamel03/Datali3 BearingLot STRING DB101.DBS10£20 o' Success: "L987634321"

Add Process Data Mapping Test All PLC Addresses «" Successfully read all PLC addresses.

2.8 Simatic Step 7 - Logic Configuration
2.8.1 General Configuration

1. The scanned serial number shall be copied to the #Serial tag prior to 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 abort the Trace function requests and clears
all Trace tag data.

B Network 13 : TRACE ACTIVE & SERIAL NUMBER

$REPLACE_TraceActive SFC20
} =N ENO

#REPLACE_Serial —|SRCBLK RET_VAL [—$RESULT

DSTBLK |—-#Serial

$TraceActive
{3 ]
VY 1

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.

B Network 5 : HEARTBEAT TIMEOUT

‘ $HeartbeatTimeout gNOP
‘ { 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.

B Network 3 : COMMUNICATION SEQUENCE STATUS BITS

‘ $LookupComplete #¢InProcessComplete #ResultsComplete $CommComplete ENOP

4. The logic shall not be edited below the phrase “DO NOT EDIT ANYTHING BELOW THIS
RUNG.”

I | |
1T 1T A 1

B Network 31 : ======= IIMPORTANT! DO NOT EDIT ANYTHING BELOW THIS RUNG ======

11! IMPORTANT !!!
DO NOT EDIT ANYTHING BELOW THIS RUNG

2.8.2 Lookup Request (Permission to Run)

The Lookup Request is used to request information from the traceability application (SQL
database) on a specific part serial number.
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1.

Enable the #LookupEnable coil instruction.

E Network 10 : ENRBLE LOCEUF REQUESTS

‘ #0n #LookupEnable
| ] I |
r Wt

The Lookup Function is set by traceability application. Refer to section 2.1.55.

The #LookupSend coil instruction initiates the Lookup Request with the Nexteer traceability
application.

El Network 15 : SEND LOOEUP

‘ $REPLACE SendLoockup #LookupSend
| N () !

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

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

E Network 3 : COMMUNICATION SEQUENCE STATUS BITS

‘ #LookupComplete #InProcessComplete #ResultsComplete #CommCorplete ENOP
| 1 | | | 1 | 1 ) |
‘ 1T 1T 1T 1T i

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 #PreviousPLCID tag contains the machine identifier of the previous machine.

b. The #PreviousStationID tag contains the station identifier of the previous station. This
tag is typically used for comparison against of list of expected StationlIDs 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.

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

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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The logic shall be programmed to appropriately control the #PartOKConditions coil
instruction for the 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 (Station|D SD123456X01 or StationID SD123456X02).

a. Itmay be necessary to create an additional data block to store the constant data values
used to compare against the previous station data.

Address |(Name Tvpe Initial wvalue |Comment
0.0 STRUCT
+0.0( |StationID_SD12345€X01 STRING[30] 'spiz34sex0l’ | Previous acceptable StationlD.
+32 0| |StationID SD123456X02 STRING([30] '5p1223456X02° | Previous acceptable StationlD.
+64.0| |Is_sD123456€x01 BOOL FALSE Boolean to set if previous StationID = “SD123456X01”.
+64 1| |1s_sp12345ex02 BOOL FALSE Boolean to set if previous StationID = “SD123456X02".
+64 3| |1s_StatusoK BOOL. FALSE Boolean to set if previous Status = 9999.
=66.0 END_STRUCT

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 : PRRT OE / NOT OK CONDITICNS

#0n

EQ_STRHE"
EN ENG
Compares the previous StationlID
#PrevicusStationID —S1 "Traceability
rermissions".  (— 10 an expected constant and sets
"i::::::iz:;:?:_ RET_VAL Is_SD12345€X0L1 a b|t |f matCh|ng
StationID
SD12345€X01 —52 _J
"EQ STRNE"
EN P ENO [
: : s Compares the previous StationlD
#PreviocusStationID—S1 "Traceability
rermissions”. ({0 @n expected constant and sets
"Traceability BET VAL —Is SD123456X02 ) .
Permissions"_ i — a blt If matChlng
StationID_
SD123456X02 —(52 —
"Traceability
Permissions". i
E sapsgAL Compares the previous
i | status to an expected
P IR constgnt and sets a bit if
matching.
5955 —|IN2
"Traceability_ "Traceability "Traceability
Permissions™. Permissions™. Permissions™.
Is_SD12345€X0L Is_SD123456X02 Is_StatusCE #Part0EConditions

|

[ |
L 1

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 partis ok to run.

E Network 2 : DART STATUS

#PartOK
| 1

#PartNotOK

#PartBlacklisted

FNOP
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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 ok to run.

E Network 2 : DART STATUS

‘ #PartlE #PartlotlE §PartBlacklisted FNOP
| N | N () |

VS 1

In Process Request (Indicate Part Started)

The In-Process Request sends a part status of 9000 to the SAL Database when enabled. This
function is typically used to prohibit the 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 alter the part.

1.

Enable the #InProcessEnable coil instruction.

E MNetwork 11 : ENABLE IN-PROCESS REQUESTS

‘ #0n #InProcessEnable
| | I |
i 1

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

El Network 18 : SEND IN PROCESS

$REPLACE
SendInProcess #InProcessSend

IR [ |
‘ T LI

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

E Network 3 : COMMUNICATION SEQUENCE STATUS BITS

‘ #LookupComplete #InProcessComplete #ResultsComplete #CommCorplete #HOP
| 1 | | | 1 | 1 ) |
‘ T T L L

VS 1

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 (SQL database) on a specific part serial number typically when the part quality has
been determined during the machine sequence.

1.

Enable the #ResultsEnable coil instruction.

El Network 12 : ENABLE RESULTS REQUESTS

‘ #0n #ResultsEnable
| 1 ) |
1.7 i
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2.8.5

2. The Results Function is set by traceability application. Reference section 2.1.56.
3. The #ResultsStatus tag shall be loaded with the quality status of the processed part.

El Wetwork 20 : PART RESULTS STATUS

‘ MOVE
EN ENO

#REPLACE_Status —|IN OUT [—#ResultsStatus

4. 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 : DART RESULTS MODEL

| =
EN ENO

$REPLACE Model |SRCBLE RET_WAL —$RESULT

DSTELE —#ResultsModel

5. The #ResultsSend coil instruction initiates the Results Request with the Nexteer traceability
application.

El Wetwork 22 : SEND RESULTS

‘ $REPLACE SendResults $ResultsSend
| ] i) |
‘ 1 Y

6. 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 : COMMUNICATION SEQUENCE STATUS BITS

‘ #LookupComplete #InProcessComplete #ResultsComplete #CommCorplete #HOP
| 1 | | | 1 | 1 ) |
‘ LB 1T LB 0

Overriding Application Settings

In some situations, it may be necessary for the 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 IT before editing the following rungs.

1. 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 Network 24 : [OVERRIDE] LINE

go££ R RT
| | EN ENO
#Line —| SRCELK RET_VAL [-#RESULT
DSTELK |-#Line

#0verrideline
) |
i 1

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

B Network 25 : [OVERRIDE] PLC ID

#on "BLKMOV™
|} EN ENO
#PLCID —{SRCBLK RET_VAL [-#RESULT
DSTELK |-#PLCID

$OverridePLCID
{} |
A 1

3. 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.

B Network 26 : [OVERRIDE] STATION ID

#0n "BLRMOV™
{ | EN ENO

#StationID —{SRCBLK RET_VAL [~$RESULT

DSTBLK [—#StationID

#OverrideStationID

{ A |
VS 1

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

B Network 27 : [OVERRIDE] STATION LOOKUP IDs

£0n "BLIKMOV™
|} EN ENO

$StationLookupIDs —-|{SRCELK RET_VAL [—$RESULT

DSTBLK [~#StationLookupIDs

gOverrideStationLook
upIDs
3}

{ |
VS 1
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5. The #StationName setting can be overridden to change the human readable description of
the station.

B Network 28 : [OVERRIDE] STATION NAME

20n "BLKMOV"™
{ =N =NO

#StationName —{SRCBLK RET_VAL [~#RESULT

DSTBLK [—#StationName

gOverrideStationName
{} ]
S 1

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

B Network 29 : [OVERRIDE] LOOKUP FUNCTION

S
i

| } =N ZNO

$¢LookupFunction—{IN OUT [~#LookupFunction

gOverrideLookupFunct
ion
{} |
VS 1

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

B Network 30 : [OVERRIDE] RESULTS FUNCTION

8
E

‘ #0n

| | EN ENO

#ResultsFunction —{IN OUT [~#ResultsFunction

gOverrideResultsFunc
tion
{} ]
14 1
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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
StationLookuplDs 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
DecisionlnhibitPulse Bool 731.3
OverrideLine Bool 731.4
OverridePLCID Bool 731.5
OverrideStationID Bool 731.6
OverrideStationName Bool 731.7
OverrideStationLookuplDs 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

Turning on “Trace.TraceActive” enables the traceability Turning off “Trace. TraceActive” resets the traceability sequence
sequence. This bit must be driven by a machine sequence and clears all data in the PLC. Tuming this bit off prematurely
bit that will stay on throughout the cycle. Avoid using a PLC will result in the loss of data.
input or sensor signal that may flicker during the machine Note: “Trace TraceActive” must be fumed off between cycles.
cycle \
“Trace.TraceActive” must stay on throughout all requests.
Trace.TraceActive
(Rung 13)
| |
! i
. ‘w—____ The serial number for the part MUST be copied to this
Trace.Serial (length) > 0 tag prior fo tuming on “Trace. TraceActive™.
(Rung 13)

/ Can be a pulse. Request sent immediately.

Trace.SendLookup
(Rung 15)

|
i e Response received

Permissions Request ]
PC Processing

Time

Either “Trace PartOK™ or “Trace.PartNotOK" bits will be set after response. !
Request sent.

!
!

i

! “Trace PartOK” should allow machine to go into cycle. “Trace PartNotOK” should block cycle and trigger a fault or

i

Trace.PartOK / Trace.PartNotOK ! ‘ igding

(Rung 2)

- Can be a pulse. Request sent immediately.
"

Trace.SendProcess
(Rung 18)

| o Response received

PC Processing

Time

In Process Request

Immediately. Data must be prepared
Request sent h before turned on. Must be triggered
Trace.SendResuits \ as early as possible in the sequence

(Rung 22)

s Response received.

Final Resulis Request
q PC Processing

Time

|
|
|
!
|
|
i
|
|
|
!
|
i
T
Can a be pulse. Results sent |
|
|
|
|
T
|
|
|
|
|
]
i

Request sent.
'(r&;eg.g;)mmcomplete ! A contact from this bit can be used to verify that all fraceability communication is complete.
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