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1.0 General Business Flow
The Modular Build process requires a more complicated and robust system in place than the Sequenced Parts Delivery (SPD) process.  The process has been designed to incorporate many additional features to control the delivery of the correct module to the plant when it is needed for assembly.  This process includes two-way communications in  ‘near real-time’ in order to ensure minimal disruption to the production process because of systems and communications issues.
DCX will send two (or more) Modular Build broadcast messages to the modular supplier for each vehicle.  The first will be for supplier planning and build-up of components.  The final message will be to set the delivery sequence.  The supplier will acknowledge each of these messages at an application level to automate the monitoring of the communications process.

When the module is complete, the supplier will send a message to DCX announcing the completion of the module and detailing any deviations from the DCX-specified build for that vehicle.  This will be used in the event of implementation of change control actual effective points, authorized temporary substitutions and use of superceded parts when there was no part obsolescence (generally repairs).  This information will be fed to the Pay as Built process for reconciliation and payment.  At the End of Production , the Pay as Built (PAB) system will send an EP message to each supplier for each vehicle which went past the PAB point during the production day.
To protect production and allow DCX and the supplier to monitor the communication links, there is a facility to provide a periodic message stream with acknowledgement.  Whenever the assembly plant does not broadcast for at least x minutes (e.g. 5 minutes), DCX will send a ‘keep alive’ message to the supplier and the supplier will acknowledge so both sides know there is a lull in production and that the communication links are still functioning properly.  This allows the supplier to account for time where there are no broadcasts and not just guess if the plant is down or communications are down.

2.0 MQSeries

All messages will be sent via MQSeries over the agreed upon communications channel.  Suppliers must run the MQ Server, not the MQ Client.  This will decouple the supplier process from the DCX process, enabling the supplier to run while DCX is down for maintenance or in an emergency.

There will be multiple logical MQ queues carrying messages.  The standard Modular Build process requires three queues.  This separation into multiple queues provides a simple method of prioritizing queue processing and ensuring that high priority messages do not get ‘lost’ behind low priority messages.  It also requires the software on the supplier end to be able to handle multiple queues triggering different processes.  The queues are defined as follows:

	Queue
	Name / Description
	Message

 Types
	Direction

	A
	MB.plant.supplier.PROD.QUEUE

Production Modular Build Broadcast
	SP, KA
	DCX to Supplier

	B
	MB.supplier.plant.RESP.QUEUE

Supplier Responses and Inquiries
	SA,SR,MV,MS,SK,CP
	Supplier to DCX

	C
	MB.plant.supplier.RECOVERY.QUEUE

Modular Build Broadcast Recovery for ‘T’ and ‘R’ type records
	SP, EP, SA
	DCX to Supplier


Where plant is the 5 digit DCX location code and supplier is ‘00’ followed by the 5 digit supplier code.
The rest of this document will describe the application level messages and business rules.
3.0 Message Formats

3.1  Modular Build Broadcast (SP)
	Field Number
	Field
	Format
	Comment

	1
	Message Type
	Alphanumeric 2
	‘SP’

	2
	Plant Code
	Alphanumeric 1
	Plant Code from the VIN

	3
	Supplier Code
	Numeric 7
	Supplier Code – last 2 are currently blank

	4
	VIN
	Alphanumeric 8
	Last 8 of VIN

	5
	Model Code
	Alphanumeric 6
	Chrysler Group model

	6
	Module Type
	Alphanumeric 3 
	Module Sales Code

	7
	Status Code
	Alphanumeric 2
	Plant Status Code defining which Broadcast point the vehicle passed

	8
	Sequence Number
	Numeric 11
	Sequence number affiliated with the status code

	9
	Transmission Type
	Alpha 1
	Blank for production data, ‘T’ for test record, and ‘R’ for recovery record.

	10
	# of Sales Codes
	Numeric 3
	Defines number of sales codes to follow

	11 – repeating
	Sales Codes
	Alphanumeric 3
	Defines the option content of the vehicle

	12
	# of Part Numbers
	Numeric 4
	Defines the number of part numbers to follow

	13 – repeating in group with 14
	Part Number
	Alphanumeric 10
	Part number of the required part 

	14 – repeating in group with 13 
	Quantity
	Alphanumeric 8
Nnn.nnnn
	Quantity of the required part for this usage

	15
	VIN 17
	Alphanumeric 17
	17 digit VIN

	16 (optioinal)
	# of extra bytes
	Numeric 4
	Number of bytes of ‘new fields’.

	17 – n (optional)
	New fields
	???
	TBD


Sample:


	SP
	L
	38339
	6L500101
	JKJM77
	YXX
	G1 
	20061594450
	R
	003
	SUA
	GBA


	DGM
	0003
	55049388AA
	001.0000
	55038457AD
	001.0000
	56935832AC
	002.0000


	1J4GA64116L500101


This message will be sent by DCX at modular build broadcast points (negotiated between the supplier and DCX) to the modular suppliers.  Generally, DCX will broadcast a planning message to the supplier when the vehicle enters the body shop.  This allows the supplier time to gather parts and/or build up partial or full modules.  DCX will then send another message when the vehicle is locked into sequence at the Trim broadcast point.  The supplier then finishes any build process and/or does a pick and pack operation to send the module to DCX in the proper sequence.

If the supplier needs a retransmission of a large number of vehicles which have already been broadcasted, DCX will send a recovery transmission with an ‘R’ in field 9.  The supplier will then know that this is a recovery record and process it accordingly.  To test out new modules setups, DCX will send records with a ‘T’ in field 9.  These records should be ignored by the production process and are only for verification of the data string.
3.2  Modular Build Acknowledgement (SA)

	Field Number
	Field
	Format
	Comment

	1
	Message Type
	Alphanumeric 2
	‘SA’

	2
	Plant Code
	Alphanumeric 1
	Plant Code from the VIN

	3
	Supplier Code
	Numeric 7
	Supplier Code - last 2 are currently blank

	4
	VIN
	Alphanumeric 8
	Last 8 of VIN

	5
	Module Type
	Alphanumeric 3 
	Module Sales Code 

	6
	Status Code
	Alphanumeric 2
	Ehco of  Plant Status Code 

	7
	Sequence Number
	Numeric 11
	Echo of Sequence Number


Sample:


	SA
	L
	38339
	6L500101
	YXX
	G1 
	20061594450


This message will be sent by the modular build supplier to acknowledge the receipt of the modular build transmission in ‘near real-time’.  Since the volume of data is too large to back up with fax or dial up lines, we need to have a ‘real-time’ warning when there is a communications problem.  The DCX system will notify appropriate assembly plant personnel when it does not receive an SA record in the specified timeframe to initiate any corrective actions.
3.3  Modular Build Actual Effective Point Change (SR)
	Field Number
	Field
	Format
	Comment

	1
	Message Type
	Alphanumeric 2
	‘SR’

	2
	Plant Code
	Alphanumeric 1
	Plant Code from the VIN

	3
	Supplier Code
	Numeric 7
	Supplier Code - last 2 are currently blank

	4
	VIN
	Alphanumeric 8
	Last 8 of VIN

	5
	Module Type
	Alphanumeric 3 
	Module Sales Code

	6
	Status Code
	Alphanumeric 2
	Last Plant Status Code 

	7
	Sequence Number
	Numeric 11
	Sequence Number

	8
	Type of Reply
	Alphanumeric 1
	Built as specified, AEP or retrofit – ‘S’, ‘E’ or ‘R’.  If the Type of Reply field is ‘S’ then this will be the last field

	9
	# of Part Numbers
	Numeric 4
	Defines the number of part numbers to follow.  Only parts in variance are sent in this record

	10 – repeating in group with 11, 12 &13
	Part Number
	Alphanumeric 10
	Part number

	11 – repeating in group with 10, 12 & 13
	Quantity
	Alphanumeric 8
Nnn.nnnn
	As-built quantity of the part for this usage

	12 – repeating in group with 10, 11 & 13

	Add or Delete Flag
	Alphanumeric 1
	How the usage changed on this vehicle - ‘A’ (added) or ‘D’ (deleted)

	13 – repeating in group with 10, 11 & 12
	Change Authorization
	Alphanumeric 20
	CN, IAA, TSA, etc. that authorizes the part number change


Samples:


	SR
	L
	38339
	6L500101
	YXX
	G1
	20061594450
	S


	SR
	L
	38339
	6L500101
	YXX
	G1
	20061594450
	E
	0001
	55049388AB
	001.0000
	A
	CN28382

	SR
	L
	38339
	6L500101
	YXX
	G1
	20061594450
	E
	0001
	55049388AA
	000.0000
	D
	CN28382


	SR
	L
	38339
	6L500101
	YXX
	G1
	20061594450
	R
	0001
	56935832AC
	000.0000
	D
	IAA38483

	SR
	L
	38339
	6L500101
	YXX
	G1
	20061594450
	R
	0001
	56935832AB
	002.0000
	A
	IAA38483


The purpose of this record is to automate the management of the engineering change effectivity process in the plant.  The modular supplier will send this message to DCX for each vehicle.  If the vehicle was built as specified in the SP record, Type of Reply will be ‘S’, and there will be no fields 7-13.  This will be the most common message.

If the vehicle was not built as specified in the SP record, the message will be used to identify the variance from the transmitted parts list and that the vehicle is the actual effective point ‘E’ (AEP) or was built using a part other than that in the modular build download ‘R’ (typically a repaired vehicle).  ‘E’ means that the vehicle is the AEP for a specific product change.  ‘R’ means either that the part was used before the AEP, was a leftover part used after the AEP or is an approved substitute part not generated through the normal change process.  With each part number the authorization to change that part must be included in the Change Authorization field.
The quantity field will contain the as-built information on the quantity of the respective part number, not the change in the number of parts from the specification.  By using the as-built quantity all ambiguity is removed if multiple SR records are sent over a period of time.  The Add or Delete Flag is not processed and has no bearing on the part quantity, it is merely used as a comment to help the plant sort through the SR records.
The SR message should be sent at the completion of the module for DCX to process the Pay as Built information.  DCX will accept additional SR records at any time, but once the vehicle is processed through the Pay as Built system, the changes will be processed offline through a reconciliation process.
3.4
Modular Build Pay as Built Electronic Parts (EP) Transmission 

	Field Number
	Field
	Format
	Comment

	1
	Message Type
	Alphanumeric 2
	‘EP’

	2
	Plant Code
	Alphanumeric 1
	Plant Code in VIN

	3
	Supplier Code
	Numeric 7
	Supplier Code - last 2 are currently blank

	4
	Invoice
	Alphanumeric 9
	EDI 846 ‘H01’ record Invoice

	5
	Sequence Number
	Numeric 7
	EDI 846 ‘D01’ record Module Sequence Number

	6
	VIN
	Alphanumeric 8
	EDI 846 ‘D01’ record Last 8 of Vin



	7
	Run Number
	Numeric 6
	EDI 846 ‘H01’ record Run Number

	8
	Create Date
	Alphanumeric 8
	EDI 846 ‘H01’ record Create Date

	9
	Production Date
	Alphanumeric 8
	EDI 846 ‘H01’ record Prod. Date

	10
	# of Part Numbers
	Numeric 4

Maximum 1300
	define number of parts numbers  to follow

	11– repeating in     group with 9
	Part Number
	Alphanumeric 10
	Confirmation of Part numbers used in EDI 846 Vin  

	12– repeating in group with 11 
	Quantity
	Alphanumeric 8 Nnn.nnnn
	Confirmation of Quantity of the  part used in EDI 846 Vin


Sample:

	EP
	L
	57397
	6L051X94A
	0123451
	7L100001
	000001
	20060221
	20060220
	0001

	EP
	L
	57403
	6L051X92A
	0123455
	7L100005
	000001
	20060221
	20060220
	0121

	EP
	L
	58145
	6L051X86A
	0123458
	7L100008
	000001
	20060221
	20060220
	0042

	EP
	L
	58231
	6L051X83A
	0123658
	7L100207
	000001
	20060221
	20060220
	0009


	55351281AB
	001.0000

	04666159AA
	001.0000
	55157088AB
	002.0000
	**********
	***
	56066359AD
	001.0000

	1BE95RXFAC
	001.0000
	52018098
	001.0000
	**********
	***
	55397116AA
	001.0000

	04896061AA
	002.0000
	052132024
	001.0000
	**********
	***
	55397311AA
	001.0000


This record will be sent by DCX ( MQ via the Pay As Built Module (PBM) Payment System) to the suppliers at the same time that the daily EDI 846 is sent.  Each EP record is a continuation of the corresponding EDI 846 record, providing the associated module part numbers and usage.  There will be as many EP records per PBM invoice as there are EDI 846 records for that invoice.

In the above sample, the fourth column contains the PBM invoice number (matching the EDI 846 “H01” record Invoice Number).  Its first character is the last digit of the calendar year that the vehicle entered PBM pay status.  Its second character is the plant code.  The Julian day that the vehicle entered PBM pay status follows in the next three characters.  The module code follows the Julian day.  The last character of the PBM invoice is a PBM invoice suffix.  It is required to support the contingency that a supplemental invoice can later be issued for activity initially bypassed for the PBM pay status date.  The possible values of PBM suffix are “A” (normal invoice) or “P” through “Z” for any subsequent supplemental invoices.

The next five columns also correspond to EDI 846 items.  Specifically, the 5th column is the EDI 846 “D01” Last 8 of Vin, the 6th column is the EDI 846 “D01” Module Sequence Number, the 7th column is the EDI 846 “H01” Run Number, and the 8th column is the EDI 846 “H01” Create Date (the date the EDI 846 is sent), and the 9th column is the EDI 846 “H01” Production Date (corresponding to the Julian day in the PBM invoice).

The 10th column indicates the number of part/usage occurrences associated with this vehicle.  The asterisks in the sample records represent omitted part/usage occurrences which will appear in the actual records.  For example, the asterisks in the second sample record above represents 118 occurrences of part/usage which will appear in the actual record.  The part usage is in “Nnn.nnnn” form.  There is a maximum of 1300 part/usage occurrences per vehicle.

3.5  VIN Specific Modular Build Request (MV)

	Field Number
	Field
	Format
	Comment

	1
	Message Type
	Alphanumeric 2
	‘MV’

	2
	Plant Code
	Alphanumeric 1
	Plant Code from VIN

	3
	Supplier Code
	Numeric 7
	Supplier Code - last 2 are currently blank

	4
	VIN
	Alphanumeric 8
	Last 8 of VIN

	5
	Module Code
	Alphanumeric 3
	Module sales code


Sample:


	MV
	L
	38339
	6L500101
	YXX


The supplier will send this message to generate an automatic recovery of a modular build message for a vehicle.  DCX will reply with an SP message with an ‘R’ Transmission Type.  If there is no vehicle with the specified VIN, then DCX will reply with an SP message with ‘00000000000’ as the sequence number.
3.6  Sequence Number Modular Build Request (MS)

	Field Number
	Field
	Format
	Comment

	1
	Message Type
	Alphanumeric 2
	‘MS’

	2
	Plant Code
	Alphanumeric 1
	Plant Code from VIN

	3
	Supplier Code
	Numeric 7
	Supplier Code - last 2 are currently blank

	4
	Status Code
	Alphanumeric 2
	Plant Status Code for which the supplier needs data about the vehicle

	5
	Sequence Number
	Numeric 11
	Sequence Number of the vehicle of interest

	6
	Module Code
	Alphanumeric 3
	Module sales code


Sample:


	MS
	L
	38339
	G1
	20061594450
	YXX


The supplier will send this message to generate an automatic recovery of a modular build message for a vehicle.  DCX will reply with an SP message with an ‘R’ Transmission Type.  If there is no vehicle with the specified status and sequence number, then DCX will reply with an SP message with a ‘00000000’ VIN.
3.7 ‘Keep Alive’ Message (KA)

	Field Number
	Field
	Format
	Comment

	1
	Message Type
	Alphanumeric 2
	‘KA’

	2
	Plant Code
	Alphanumeric 1
	Plant Code from VIN

	3
	Supplier Code
	Numeric 7
	Supplier Code - last 2 are currently blank

	4
	VIN
	Alphanumeric 8
	 Last VIN broadcasted

	5
	Module Type
	Alphanumeric 3 
	Last module broadcasted 

	6
	Status Code
	Alphanumeric 2
	Last status code broadcasted 

	7
	Sequence Number
	Numeric 11
	Last sequence number broadcasted


Sample:

	KA
	L
	38339
	6L500101
	X83
	G
	20061594450


This message will be sent by DCX periodically (e.g., every 5 minutes) when there are no SP messages broadcasting vehicles.  When the plant goes on break, lunch, between shifts and on weekend, the KA message and the acknowledging  SK from the supplier will show that all systems up are and running and that the supplier has not missed any broadcasts.

3.8 ‘Keep Alive’ Acknowledgement (SK)

	Field Number
	Field
	Format
	Comment

	1
	Message Type
	Alphanumeric 2
	‘SK’

	2
	Plant Code
	Alphanumeric 1
	Plant Code from VIN

	3
	Supplier Code
	Numeric 7
	Supplier Code - last 2 are currently blank

	4
	VIN
	Alphanumeric 8
	 Last VIN broadcasted

	5
	Module Type
	Alphanumeric 3 
	Last module broadcasted 

	6
	Status Code
	Alphanumeric 2
	Last status code broadcasted 

	7
	Sequence Number
	Numeric 11
	Last sequence number broadcasted


Sample:

	SK
	L
	38339
	6L500101
	X83
	G
	20061594450


This message will be sent by DCX periodically (e.g., every 5 minutes) when there are no SP messages broadcasting vehicles.  When the plant goes on break, lunch, between shifts and on weekend, the KA message and the acknowledging SK from the supplier will show that all systems up are and running and that the supplier has not missed any broadcasts.

3.9  CPTS Data Collected (CP)

	Field Number
	Field
	Format
	Comment

	1
	Message Type
	Alphanumeric 2
	‘CP’

	2
	Plant Code
	Alphanumeric 1
	Plant Code from VIN

	3
	Supplier Code
	Numeric 7
	Supplier Code - last 2 are currently blank

	4
	VIN
	Alphanumeric 8
	Last 8 of VIN

	5
	# of CPTS serial numbers collected
	Numeric 3
	Defines the number of CPTS serial numbers to follow

	6 – repeating
	CPTS Serial Number
	Alphanumeric 14
	CPTS serial number collected for this vehicle


Samples:


	CP
	L
	38339
	7L500101
	001
	T50AH356427020


	CP
	L
	38339
	7L500101
	003
	T-BWI3384PC436

	T02SE357446077
	TBY318480026


This record will be sent by the supplier to transmit the CPTS serial numbers collected for a specific vehicle.  The same vehicle can be sent multiple times, so the process can either send a record for each number collected or group them for one (or more) bulk transmissions.  If a CPTS serial number is sent for a vehicle which already has an entry for the same commodity code, the new transmission will overwrite the existing entry.  This is to allow transmission of repair and rework data to DCX.

4.0 Error Detection and Handling

The Modular Build protocol was designed to help detect errors, even if they cannot automatically be corrected.  The most time-critical message types were designed with feedback to ensure that the system can send an alarm to plant personnel if the processes are not functioning correctly.  When the SP message is sent to suppliers, they are required to reply to DCX.  If a supplier does not reply within a plant-specified interval the system will page plant personnel to investigate why there is no supplier acknowledgement.  

To ensure that messages are processed by the correct supplier for the correct assembly plant, the supplier code and plant code are included as fields on all message types.  In an environment where a single assembly plant can deal with multiple suppliers and a supplier can deal with multiple assembly plants, it is important to distinguish the originator and destination of each message.  If DCX or a vendor receives a message intended for a different destination or if it shouldn’t get a message from the originator then the error should be logged and the originator notified (not on a real time basis).  

If a supplier gets a message with a VIN that is not in its data base, there are message types included (MV and MS) which can be used to get a download of the vehicle data or to verify that the record was in error.

If a supplier receives an unexpected sales code, it should be logged and reported to DCX.  Missing sales codes are more difficult to detect and could affect the build of the vehicle.  If the parts list and the sales codes sent are not equivalent the supplier system should alarm supplier personnel who should, in turn, contact DCX.

If the parts list has extra parts or is missing parts based on the supplier’s data base, the system should alarm supplier personnel who should, in turn, contact DCX.

This list of potential problems is not complete and the supplier is responsible for detecting and handling any other problems which may occur.  Any data which is received by a supplier which is not what the supplier expects should be logged and reported to DCX.  The criticality of the issue should be based on the likelihood that the issues will stop production at the plant.

5.0 Communications Flow
	When
	From
	To
	Message Type
	Comments

	Planning  Status
	DCX
	Modular Build Supplier
	SP
	Modular Build has started for this vehicle

	Planning Status
	Modular Build Supplier
	DCX
	SA
	Acknowledgement of SP

	Modular Build Status
	DCX
	Modular Build Supplier
	SP
	Build Sequence has been established

	Modular Build Status
	Modular Build Supplier
	DCX
	SA
	Acknowledgement of SP

	Module is complete
	Modular Build Supplier
	DCX
	SR
	Actual build configuration

	End of Production after vehicle hits PAB point
	DCX
	Modular Build Supplier
	EP
	Reconciliation of vehicles to be paid for

	Any point after Modular Build Status
	Modular Build Supplier
	DCX
	MV, MS
	Need modular sequence information

	Upon receipt of MV, MS
	DCX
	Modular Build Supplier
	SP
	Modular Build info with ‘R’ recovery flag set

	Peiodically when there are no SR messages
	DCX
	Modular Build Supplier
	KA
	‘Keep Alive’ to show the supplier that DCX is up and running but not sending any broadcasts

	Upon receipt of KA message
	Modular Build Supplier
	DCX
	SK
	Acknowledgement of  ‘Keep Alive’

	After an SP message for a specific vehicle
	Modular Build Supplier
	DCX
	CP
	CPTS serial number upload
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