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Document Purpose

The purpose of this document is to present PIP Usage Notes for PIP 7C6, Distribute Product Quality Event Data <V01.00.00>.  This document was created by the collaborative efforts of a specific Validation Team. 

This document is a recommended guideline for implementing a RosettaNet PIP® between Trading Partners.  This document provides information that articulates specific use by the Validation Team. 

This document should enable:

i. Shortened implementation lead-time by documenting the best way to map internal systems to RosettaNet Standards;

ii. Consistency in standards deployment; and

iii. Increased interoperability

1.1 Related Documents

· Specific PIP Specification Package (including Specification, Message Guidelines, DTD, Release Notes, etc.)

2 Introduction 

Vertically integrated companies keep track of data dealing with various quality events (e.g., product/component failures and repairs, failure analysis, etc.) on internal systems. Now that many companies outsource their manufacturing and/or repair processes, it is critical for partners to establish ways of making their quality event data available to one another.

2.1 Industry Overview 

“Outsourcing” of non-core competency functionality has become the trend for companies looking to control their cost of operations. One of the most popular targets of outsourcing is within Supply Chain activity.  In support of “forward supply chain” activity, some companies are maintaining their core competency of product development, but outsourcing the manufacturing and distribution activity in order to build the product and get it to the customer at a lower cost.  Reverse supply chain activity has seen a greater impact in terms of outsourcing, then forward supply chain. The transportation of returned customer material has been outsourced to the large logistics companies. However, the new trend, is instead of returning the material to the original product developers or OEM’s, in an outsourced world the material is returned to companies that specialize in the return handling, warranty and repair (or final disposition, i.e. scrap) of product. 

A user survey by IDC in 2000 revealed that outsourcing for product return handling in the ecommerce space is expected to increase from 7% in 2000 to 15% in 2002. IDC estimates the demand for ereturn management outsourcing in the United States in 2001 for returns management services to total $2.05 billion, with a compound annual growth rate (CAGR) between 2000 and 2004 of 57%. (For further details, please refer to eReturn Management Outsourcing Promises Great Potential, IDC #23695, December 2000.)  

Though the decision to outsource supply chain functionality for a company are tied to key strategic initiatives such as inventory cost reduction, e-procurement and IT simplification; the successful implementation of these outsourced programs will be tied to the use of industry standards to support the communication of information between a company and the outsourced service provider. It is the communication of supply chain information (or data) between a company and these service providers that is key to making these relationships work.  

PIP 7C6 was developed to support the communication of supply chain information when quality event data needs to be exchanged.  The program was launched as a result of multiple companies outsourcing the repair of their products to outsourced “turnkey” repair providers. Having repairs performed by outsourced service providers, meant that these companies would no longer have their internal applications manage the flow of products through the repair process.  Without their applications on the repair lines, the traditional flow of quality data collected on the repairs would no longer be directly available to support their business, perform necessary failure and trend analysis to support their customers, or the manufacturing processes

RosettaNet’s PIP 7C6 is the industry standard that supports the communication of this critical information. In a parallel effort to the development of PIP 7C6, another standards body, IPC also adopted the same XML data format for their quality data standard.  In IPC this standard is called IPC 2577.  

To the company that has outsourced supply chain functionality to multiply service providers, it is important to have a single industry standard that is flexible, and allows them to collect quality data in one format across product lines and service providers.  It is just as important to the service provider to have an industry standard to communicate this data.    A service provider can create one solution to communicate this critical information and then leverage the one solution to all companies they service. Having companies commit to using the PIP 7C6 to communicate quality data will create a lower cost of service for both the service provider and the company they are servicing. 

2.2 PIP Purpose

The purpose of the ‘Distribute Product Quality Event Data’ Partner Interface Process™ (PIP ®) is to enable partners in a manufacturing/repair supply chain to share data related to the quality of services provided.

2.3 Business Process Definition

As illustrated in the following Basic Business Process Diagram:

[image: image1.wmf]Figure 2.3-1: Basic Business Process Diagram
The same business entity (XYZ in the diagram) may perform either role at different stages of the manufacturing/repair supply chain – i.e., a Provider of data for a high level product could become a User of data on a component it sends out for repair or analysis. Referring again to this diagram, the business process proceeds as follows: 

(  The Provider sends data to the User dealing with product defect(s) and/or other quality events. Quality events could occur while manufacturing the product or after the product has been sold to the end customer. For purposes of this PIP, a “product” is defined to be the physical object sent to the business partner, in its entirety. A product may have component parts that may also be reported on in the PIP.

The level of detail sent in the PIP will vary depending on the business model of the Provider. For each product:

 - Identification information is provided.

 - The type of quality event is specified:

· Product received event

· Repair event

· Analysis event

· Other business-specific events

- Disposition information (received, repaired, replaced, etc.) is provided:

· Product repaired event

· Product replaced event

· Product scrapped event

· Other business-specific disposition events

- Failure and/or repair codes are provided.

- Cross-reference information may be provided to associate the product with other business documents (e.g., purchase orders, sales orders, etc.) and/or to associate the product with its component parts (see the next paragraph and its discussion on “Master Event Number”).

- Test data (e.g., type of tests performed, variables tested for, attribute and parametric test results, etc.) may be provided.

- Components that are repaired, replaced, or updated are identified along with their defect and/or repair codes and, optionally, their test data.

(  The User aggregates and uses the data according to its business model – e.g., to improve the quality of its manufacturing operations. 

As the Basic Business Process Diagram shows, it may be necessary to send a component of a product to a partner for repair/analysis. If this happens, the component takes on the role of “product” in a new instance of the PIP, with the Provider becoming the User and the new business entity becoming the Provider.

Products and components are linked together across PIPs by way of a “Master Event Number”, thus allowing the original product vendor to aggregate data regardless of the number of business entities involved. The Master Event Number is one example of cross-reference information (discussed earlier) that may be included in the PIP.

Although the Basic Business Process Diagram only shows PIPs being sent to adjacent partners it is also possible, as shown in the Extended Business Process Diagram, for a PIP to be sent to any “upstream” partner (assuming, of course, there is an agreement in place between the business entities).
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Figure 2.3-2: Extended Business Process Diagram
This PIP does not specify turn around times or other details of how the Service Provider carries out its manufacturing or repair business. These operational aspects are determined by the Provider’s business model and agreements between the Provider and User.

2.4 Business Process Model – 7C6
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Figure 2.4-1: Business Process Model

2.5 Assumptions

The purpose of RosettaNet’s PIP 7C6 is to use an industry standard format and communication protocol to distribute quality event data between partners in support of a product’s supply chain automation life cycle. As the diagram below shows there are key areas within the supply chain network that quality event data can be sent and received using the 7C6 PIP.  
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Figure 2.5-1: Usages of PIP 7C6 within the Supply Chain Network

The goal of the 7C6 PIP is to distribute quality event information between supply chain partners to:

1. Lower the supply chain costs by providing a flexible industry standard communication format and protocol to exchange this critical information between partners.

2. Provide quality information to product developers and back-end applications, to increase customer satisfactions and profitability 

The following sections provide some detail on how the 7C6 PIP can be used to support certain phases of a product’s supply chain automation life cycle. 

2.5.1 Forward Supply Chain Support 

Forward supply chain activity encompasses material purchasing, product manufacturing and the outbound logistics network necessary for the product to be developed and distributed to the customer.  

2.5.1.1 Manufacturing/Assemblers

The validation effort for PIP 7C6 focused on this phase of the product’s supply chain. During the validation effort, the 7C6 PIP was used to communicate quality event data for products as an outsourced contract manufacturer manufactured them.  The data captured was sent via a B2B connection to the data users, who in this case, were the product developers of the company that contracted the outsourced manufacturer.  The product developers use the data to analyze the manufacturing processes and to perform trend analysis to provide better products to their customers.  The type of data that can be exchanged during this phase includes:

· Manufacturer’s information (DUNS number, proprietary name, location/country etc…) 

· Product information (product number, serial number, mfg, mfg part number)

· Failure and Repair data that is collected as the product is manufactured (Failure Codes, Repair Codes)

· Testing information (test name, parametric value, test results) 

· Component Information (part number, failures and repair) 

2.5.1.2 Product Developers

Product developers “own” the quality data that is collected within each function within the product supply chain. By using RosettaNet’s PIP 7C6, product developers can use this data:

· as a business tool to control the relationship with the outsourced partners;

· to perform trend analysis on products for both the manufacturing and repair process which is turn will create better products for the customer, improve outsourced manufacturing processes and lower operational costs.    

2.5.2 Reverse Supply Chain Support
The primary reason for the development of RosettaNet PIP 7C6 was to support the exchange of data as a product goes through repair as part of a reverse supply chain process.  The reverse supply chain process starts with a customer or field engineer issuing a return of the material and is completed when the product is finally dispositioned (repaired, scrapped, updated etc.).  The information exchanged during reverse supply chain activity can include; issuing of a Return Material Authorization (RMA), product tracking, credit to the customer, material receiving, failure analysis and repair activity, etc.

2.5.2.1 Customer Site/Field Engineers

The 7C6 PIP can be used to communicate the quality data events surrounding the failure and repair of the product at the customer site.  One of the biggest potentials for cost savings using the 7C6 PIP is to pass data that is captured on the product at the customer site, to the repair process (outsourced or not) that is responsible for getting the defective material back into the forward supply chain. By having the failure data from the customer site available to the repair process should lower the cost to repair and test the product, as well as improve the cycle time through the repair process.  The data captured at the customer site can include:

· Customer Information (DUNS number, proprietary name, location/country, RMA number, service level, etc…)

· Field Engineer Information (operator name, service order)

· Product information (product number, serial number, mfg)

· Failure and Repair data that is collected at the customer site (Failure Codes, Repair Codes)

· Testing information from customer site (test name, parametric value, test results) 

· Component Information (part number, failures and repair)

· Related Document Information (RMA Number, Service Order, Customer order etc…) 

2.5.2.2 Outsourced Return Handling Services

For outsourced return handling, the 7C6 PIP can be used for two-way exchange of information. A 7C6 document can be sent to a return handler as an “expected receipt”, prior to the physical material arriving.  Information in the 7C6 expected receipt document could include:

· Customer Information (DUNS number, proprietary name, location/country, RMA, service level etc…)

· Product information (product number, serial number, mfg)

Once the material has arrived, the return handler can send out a received 7C6 document acknowledging that they have received the product. The “received” document could be used to trigger business rules for the data user (i.e. issue credit to the customer.  The received document could contain specific quality event data, which includes:

· Customer Information (DUNS number, proprietary name, location/country, RMA number, service level, etc…)

· Return Handler information (DUNS number, proprietary name, location/country, RMA number, service level, etc…)

· Product information (product number, serial number, mfg)

· Return Condition (Return Codes)

· Related Document Information (RMA Number, Service Order, Customer Order etc…)

2.5.2.3 Manufacturers/Assemblers/Outsourced Repair

As mentioned above, it was the need for data from outsourced repair providers that was the primary reason for the creation of PIP 7C6.  Like outsourced return handlers, manufacturers, assemblers and/or repair providers supporting an outsourced reverse supply chain, can use the 7C6 PIP for a two-way exchange of information. A 7C6 document can be sent to one of these service providers, not only as, an expected receipt (prior to the physical material arriving), but the expected receipt can contain data that was captured at the customer site.  As mentioned above, having quality event data from the customer site can greatly reduce the cost to repair and test a product as well as improve the cycle time through the repair process. In addition to this customer failure data the expected receipt 7C6 transaction could include:

· Customer Information (DUNS number, proprietary name, location/country, RMA number, service level, etc…)

· Field Engineer Information (operator name, service order)

· Product information (product number, serial number, mfg)

· Warranty and expected level of service information

· Failure and Repair data that is collected at the customer site (Failure Codes, Repair Codes)

· Testing information from customer site (test name, parametric value, test results) 

· Component Information (part number, failures and repair)

· Related Document Information (RMA Number, Service Order, Customer order etc…) 

Once the material has arrived the service provider can send any number of 7C6 transactions to support the different steps as the product goes though the repair process. For example a service provider could send out the following sequence of 7C6 documents:

1. Product received 

2. Product prescreened 

3. Product repaired (or updated, scrapped)

The number of 7C6 documents sent from the service provider to the data user is usually part of the contract detailed in the support level agreement (SLA) between the two companies.

The type of data sent by a repair service provider could include:

· Customer Information (DUNS number, proprietary name, location/country, RMA number, service level, etc…)

· Repair Provider Information (DUNS number, proprietary name, location/country, RMA number, service level, etc…)

· Product information (product number, serial number, mfg, mfg part number)

· Failure and Repair data that is collected as the product is manufactured (Failure Codes, Repair Codes)

· Testing information (test name, parametric value, test results) 

· Component Information (part number, failures and repair, test information) 

· Return Condition (Return Codes)

· Related Document Information (RMA Number, Service Order, Customer order etc…)

2.5.2.4 Component Raw Material Suppliers

Component data captured during the repair process could be made available to be used by the specific manufacturers of the components to perform trend analysis of their components. 

Disclaimer: It is NOT the intent of this document to provide every possible permutation of usage for this PIP.

PIP Usage Notes

The following diagrams show how PIP 7C6 is used to capture quality data at the product (or assemble) level and one level down from the product at a sub-assembly or component level. If there is a need to communicate data associated with a sub-assembly of a sub-assembly then the first sub-assembly becomes a product and will be communicated with a separate 7C6 document.
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Figure 3-1: Product/Sub-assembly relationship within PIP 7C6

In the diagram below, PRODUCT A has SUB-ASSEMBLY 1 and SUB-ASSEMBLY 2.  SUB-ASSEMBLY 2 has its own SUB-ASSEMBLY 3.  The repair data associated with PRODUCT A would include any failure or repair data associated with PRODUCT A and SUB-ASSEMBLY 1 and SUB- ASSEMBLY 2, as they pertain to PRODUCT A.  As SUB-ASSEMBLY 2 is repaired a new set of data would be created referencing SUB-ASSEMBLY 2 as a “product” and SUB-ASSEMBLY 3 as a sub-assembly (or component) to SUB-ASSEMBLY 2. The two data records would be linked through a cross-reference identifier (using document reference, master event number field).
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Diagram 3-2: Product/Sub-Assembly relationship example  

2.6 Quality Event Data exchange model – Working Example

The diagram that follows shows a working example of how repair data can be passed using the RosettaNet PIP 7C6.
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Figure 3.1-1: PIP 7C6 working example

In this example, a PC is analyzed and repaired by the Tier 1 repair provider. The Tier 1 repair provider replaces the hard drive and motherboard on the PC. The Tier 1 repair provider then sends the motherboard to the Tier 2 repair provider. In addition to sending the physical motherboard, the Tier 1 repair provider also transmits a 7C6 document to the Tier 2 repair provider.  The quality data indicates the failures that were found at the product level (PC) and sub-assembly level (motherboard) at the Tier 1 repair provider site.  The Tier 1 repair provider sends the data to the Tier 2 repair provider for three reasons: 

1. They are under contract to do so by the product developer.

2. When received by the Tier 2 repair provider it can generate an “expected receipt” of the motherboard.

3. The failure data received will indicate the conditions and failures that the Tier 1 repair provider found. Having this data should benefit the Tier 2 repair provider in diagnosing and repairing the motherboard. Thus reducing the overall cost of the repair to the product developer.  

In this example, the both the Tier 1 and Tier 2 repair providers transmit quality data using the 7C6 data structure to the product developer.  Using a cross-reference identifier (in this case the document reference object and e a “master event number”, MEN, field), the product developer can link the data from the two repair providers.  By having the repair providers communicate in this model, the product developer can use the data for the following:

1. Manage the cost of repair by analyzing the amount material found defective, the amount of testing performed, new material consumed for the repair, time spent doing the repair etc.

2. Monitor the amount of material being repaired by a particular repair provider. 

3. Track the amount of material “in transit” between repair providers. 

4. Perform both high-level and detailed failure trend analysis for products and sub-assemblies of the product. 

2.6.1  PIP 7C6 Entity Relationship Diagrams

On the following pages there are several Entity Relationship Diagrams (ERD) that show pictorially the data structure of PIP 7C6. The first ERD diagram 3.1.1.1-1 is a high-level view of the objects and relationship of the objects that make up RosettaNet PIP 7C6.  This ERD depicts some of the key fields that are in each of the objects. The fields are labeled with more common names not the names in the RosettaNet dictionary.   

In the ERD diagram the --< connection between the entities designates that there can be a one-to-none, one-to-one or one-to-many relationship between the entities.  For example there can be none, one or many Document Reference entities for each Assembly/Product entity.   
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Figure 3.1.1-1: High-level 7C6 ERD

The 7C6 PIP is very flexible in the amount of data that can be transmitted.  How much data is sent and how often depends on the agreement between the Quality Data User and the Quality Data Provider.  The data sent could range from a very simple set of data including only the mandatory fields at the assembly/Product level, to a very detailed, robust set of data which may (or may not) include failure codes, repair codes, product test data, component data, component test data etc… 

Diagram 3.1.1-2 shows a more detailed ERD diagram of the 7C6 PIP showing all objects and their relationship to each other.  Some things to note in this diagram are:

· There is both RECEIVED and FINAL product information for each ProductRepairAndFailureData. 
· Each ProductRepairAndFailureData can reference one or more DocumentReference entities. 
· The QualityIncidentInformation contains the failure codes and repair codes for the product

· Testing done at the product level can be captured for each repair or failure (QualityIncidentInformation)

· Component information can be captured for each repair or failure (QualityIncidentInformation)
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Figure 3.1.1-2: 7C6 Object Relationships

On the next two pages are ERD diagrams 3.1.1-3 and 3.1.1-4. These diagrams show all the fields contained in each object within the 7C6 PIP. The number next to each field corresponds to where that field can be found in the RosettaNet message guideline. The color-coding of each of the entities can also be used to find where fields are located within Excel message guideline spreadsheet that is associated with this RIG document.
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Figure 3.1.1-3: Detailed7C6 ERD
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Figure 3.1.1-4 – Detailed 7C6 ERD continued 

2.6.2 PIP 7C6 Data Object Definitions

In the ERD diagrams above each colored box represents a different entity within the 7C6 PIP. In RosettaNet each of these entities is an object within the RosettaNet dictionary. The following pages define each object within the 7C6 PIP and provide some definition and/or guidelines on how that object can be used to transmit quality event data. 

Important Note: PIP Usage Notes are included only if they are deemed to apply to all participating parties (i.e. validation groups); no Trading Partner specific notes are included in this documentation.

3.1.3.1 ProductRepairAndFailureData
The ProductRepairAndFailureData is the highest-level element in the 7C6 PIP.  When a Quality Data Provider is sending data using the 7C6 PIP the required fields within the ProductRepairAndFailureData need to be populated.  The required fields in ProductRepairAndFailureData are:

· GlobalQualityDispositionCode

· ProductDispositionDate

· ReceivedProductReference

· receiptDate

The remaining fields in the entity are used to support detailed data about the product. The data that can be captured within this entity includes: 

· Comment field

· Customer Information  - geographic location of the customer, name, DUNS number proprietary business identifier

· Received Product Information

· Final Product Information

· Repair Provider Information - geographic location of the customer, name, DUNS number proprietary business identifier

3.1.3.2 DocumentReference
This element is used to capture related document information to the product that is being referenced in the ProductRepairAndFailureData section.  Document information can include RMA numbers, Purchase Orders, Work Orders, Service Orders etc.

One of the valid GlobalDocumentReferenceTypeCode values is “MEN”. This stands for Master Event Number. The Mater Event Number can be used to link 7C6 records together. 
 See, 4.2.1 Quality Event Data exchange model – Working Example, to see how the MEN can be used. 

3.1.3.3 Final.ProductIdentificationReferenceInformation

This element allows for the collection of additional part reference information associated with the Final product.  The two fields in the entity allow for the serial number and the manufacturer date code of the final product to be captured. 

3.1.3.4 Final.PartnerProductIdentification

Supports the data to reference the Proprietary Product Number and revision identifier when the product is in its final state, dispostioned and the 7C6 documents is sent. The Proprietary Product Number is used to identify the part number for the product when the data provider and/or data user does not support the Global Trade Identification Number (GTIN) standard that can be placed in the GlobalProductIdentifier field. 
3.1.3.5  Received.ProductIdentificationReferenceInformation

This element allows for the collection of additional part reference information associated with the product as it is received by the service provider.  The two fields in the entity allow for the serial number and the manufacturer date code of the received product to be captured. 

3.1.3.6 Received.PartnerProductIdentification

Supports the data to reference the Proprietary Product Number and revision identifier for the product as the service provider receives it.  The Proprietary Product Number is used to identify the part number for the product when the data provider and/or data user does not support the Global Trade Identification Number (GTIN) standard that can be placed in the GlobalProductIdentifier field. 
The date and time that the product is received (receiptDate) by the service provider is also captured in this element.

3.1.3.7  QualityIncidentInformation

The Quality Incident Information element supports the collection of Failure Code and Repair Codes associated with the product that is being processed.  The following diagram provides an example of how the Quality Incident Information entity can be used within the 7C6 PIP. 
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Figure 3.1.3.7-1: Example using Quality Incident Information

In this example there are two Incidents (IncidentNumber
 = 1 and IncidentNumber
 = 2) associated with this product being processed. Each of these incidents has failure events and repair events. The IncidentNumber
 allows the data provider and data user to link the failure events and repair events. In each QualityIncidentInformation the data provider can enter a failure event OR a repair event, but not both within the same QualityIncidentInformation entity. 

In the example above IncidentNumber
 = 1 has two events, a Primary Failure event and a Primary Repair event. The two events are linked by the IncidentNumber
 (1). In this case we know that the Failure Event Code “Broken Cap” is associated with the Repair Event Code “Replace Cap”.  Captured in each of the events is the date and time the event tool place. 

Also associated with each QualityIncidentInformation event are the components and tests process that support the incident event. 

Other fields within the QualityIncidentInformation entity include:

· Incident Description – Describes the quality incident 

· Work Center – where the event took place

· Operator Id 

· Incident Code Value Description – Describes the Failure Event Code or Repair Event Code 

3.1.3.8 Product.TestInformation
Defines one or more tests that are associated with the QualityIncidentInformation entity. The types of data that can be captured in this element includes:

· Test comments

· Pass/Fail flag

· Name of the test

· Test Location – Business Name (in different then the repair provider), Geography, work center, work station

· Begin date and time of test

· End date and time of test
3.1.3.9 Product.TestEnvironment

Product.TestEnvironment captures one or more environmental variables associated with the test on the product. 

3.1.3.10 Product.TestResultInformation

Product.TestResultInformation supports the ability to capture one or more results associated with the test on the product.  
3.1.3.11  ComponentRepairData

This entity provides the detail fields necessary to define the components associated with each QualityIncidentInformation event.  The fields in the ComponentRepairData entity include:

· Comment field

· Component Disposition – Repair, Update, Scrap etc… 

· Component Disposition Date

· Component Location – Reference designator for the component

· Final Product information – Designates the component data when the process is complete

· Received product information – This is the product information that defines the information about the component that was originally on the product. If the process is adding a component to the product then this information can be left blank.

· Engineering Change Order – This optional field references the order number that told the operator how to disposition the component.  This is also known as a product change order (PCO).

· Receipt Date – this is when the process on the component started

3.1.3.12  secondaryLocationDescription

This free format text field allows the data provider to give more detailed, location then just the reference designator. An example would be that the IC failed at Reference Designator ‘U35’, at pins 9, 12 and 15. Pins 9, 12 and 15 would be placed in this secondaryLocationDescription field.
3.1.3.13  Final.ComponentIdentification ReferenceInformation
This entity allows for the collection of additional parts reference information associated with the Final component information.  The two fields in the entity allow for the serial number and the manufacturer date code of the final component to by captured. 

3.1.3.14  Received.ComponentIdentificationReferenceInformation

This element allow for the collection of additional part reference information associated with the component as the service provider receives it.  The two fields in the entity allow for the serial number and the manufacturer date code of the component when the repair process started, to be captured in these fields. 
3.1.3.15  GlobalComponentRepairCode
This field indicates if the component was Repaired, Updated or Replaced.

3.1.3.16 ComponentIncident Information
Like the QualityIncidentInforamtion entity detailed above this entity support the capture of failure codes and repair codes. However, these failure/repair codes relate to the component. 

3.1.3.17  Component.TestInformation

Defines one or more tests that are associated with the ComponentIncident Information element. The types of data that can be captured in this entity includes:

· Test comments

· Pass/Fail flag

· Name of the test

· Test Location – Business Name (in different then the repair provider), Geography, work center, work station

· Begin date and time of test

· End date and time of test
3.1.3.18  Component.TestEnvironment
Component.TestEnvironment captures one or more environmental variables associated with the test on the component. 

3.6.3.19  Component.TestResultInformation

Component.TestResultInformation supports the ability to capture one or more results associated with the test on the component.  

2.7 Business Scenarios

PIP 7C6 was created to support the transmission of quality event data in support of both forward and reverse supply chain activity. How PIP 7C6 can support the different nodes within the supply chain is explained in section 2.5 Assumptions. 

The validation effort for PIP 7C6 focused on manufacturing quality data in support of Forward Supply Chain activity. During the validation effort, the 7C6 PIP was used to communicate quality event data about products as an outsourced contract manufacturer completed them.  The data captured was sent via a B2B connection to the data users who in this case were the product developers of the company that contracted the outsourced manufacturer.  The product developers use the data to analysis the manufacturing processes and to perform trend analysis to provide better products t their customers.  The type of data that can be exchanged during this phase includes:

· Manufacturer’s information (DUNS number, proprietary name, location/country etc…) 

· Product information (product number, serial number, mfg, mfg part number)

· Failure and Repair data that is collected as the product is manufactured (Failure Codes, Repair Codes)

· Testing information (test name, parametric value, test results) 

· Component Information (part number, failures and repair) 

For information regarding the specific values utilized by the Validation Team for the specific data elements, refer to the excel workbook located within this zip file.

3 Lessons Learned 

3.1 Volume Issues

The Purpose of PIP 7C6 is to transmit quality information associated with manufactured or repaired products.  As shown in the diagram below the structure of PIP 7C6 is such that one or more products can be referenced within a single document. 
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Diagram 4-1: PIP 7C6 structure  

Depending on the frequency and amount of the data being sent the 7C6 documents can become very large.  During the validation process this became an issue.  The original plan was to have a single 7C6 document sent at the end of each day when the products had completed manufacturing. In this scenario a single 7C6 document would contain many ProductRepairAndFailure sections. Having one document contain all the data, created files that were very large (20+ mb). Having files this large created problems for both the hardware and software supporting the B2B connectivity. For the software the large files affected the B2B gateway (both sending and receiving), the Java virtual server, and the parsing and validation software supporting RNIF 2.0. The large files effected the B2B servers requiring additional memory for the files to be processed within the timeframe required.   

An additional drawback to having many ProductRepairAndFailure sections within a single 7C6 document is from a maintenance or support perspective.  If one of the ProductRepairAndFailure sections contains bad data the entire file will need to be regenerated to fix the problem. 

The answer to this problem is not necessarily to have many 7C6 documents each with ONE ProductRepairAndFailure section.  Having many smaller files will affect the time it takes to process the first file to the last file.  

During validation testing the team tried to process 6,000 individual 7C6 documents (250 mb of data) at once. The process took over 15 hours to complete.  Sending one 7C6 document with 6,000 ProductRepairAndFailure sections was not an option due to the reasons mentioned above.  The team found that sending 1,000 7C6 documents each with 6 ProductRepairAndFailure sections took around 2 hours to process.  There definitely seemed to be a “sweet spot” around the 1,000-document load. Processing 500 7C6 documents, each with 12 ProductRepairAndFailure sections, did not improve the time greatly. However, sending 2,000 7C6 records, each with 3 ProductRepairAndFailure sections the team saw the process time degrade greatly.   The 2 hour processing time was acceptable to both the data provide and data user. 

In summary, if the volume of transactions is not an issue then it is recommended that each 7C6 record be sent with one ProductRepairAndFailure section. However, if the time to process these 7C6 records becomes an issue the IT team will need to experiment with the production software and hardware configuration of both the data provider and data user to find a “sweet spot” that is acceptable to both companies.  

4 Validation Modifications

This section provides information regarding the changes that were made to the standard during the validation process.  The information includes the name of the specific data element or data element block accompanied with the reason for the modification and/or addition.

	Data Element or Data Element Block Name
	Reason for modification

	Add new values for GlobalQualityDispositionCode
	An additional use of the 7C6 pip is to communicate quality data associated with products being manufactured by outsourced contact manufacturers (CM’s). The GlobalQualityDispositionCode values defined above are not meaningful dispositions for the quality data supporting the products coming from the CM’s.  The following dispositions should be added to the GlobalQualityDispositionCod:

· Finished Goods Inventory – New

· Finished Goods Inventory – Repaired/Updated

· Manufacturing Analysis

· Repair Analysis

· Shipped

	Make line 124, ReceivedProductReference and optional field.
	When repairing a product there are many times that a component is added to the product, for the repair to be complete. In these cases there is no received or "original" part to reference. For these repairs the component received product information is not available to enter and should be optional


5 Glossary

This section provides definitions that will assist in understanding specific terms associated with this validation/implementation effort.  

	Component

A part number that is associated to the product that is being referenced in the ProductRepairAndFailureData section. Within 7C6 a component must be associated with a Quality Incident object. The PIP allows one or more components to be associated with a Quality Incident.  


	Entity Relationship Diagrams (ERD)

An entity-relationship diagram is a data modeling technique that creates a graphical representation of the entities, and the relationships between entities, within the 7C6 PIP.

	Expected Receipt

In support of Reverse logistics, when material is being returned to an OEM or outsourced service provider, a 7C6 document can be sent prior to the physical material being received. This 7C6 document is used to generate an expected receipt to the OEM or Service provider. The expected receipt contains information such as part number, serial number, customer information, return conditions, reference document for the part number being returned. 

	Failure And/Or Repair Codes

In the Quality incident and component incident entities have the ability to capture failure and repair codes associated with the product or component. Failure and Repair codes are values that a arranged between data provider and data user prior to the 7C6 documents being transmitted. 

	Field Engineer

AKA Customer Engineers (CE). These are service providers that go to the customer site to support products that are under a warranty contract 

	Forward Supply Chain

Forward supply chain activity encompasses material purchasing, product manufacturing and the outbound logistics network necessary for the product to be developed and distributed to the customer.  

	IPC

Standards organization recognized as the Global Association for the Electronics Interconnection Industry. The IPC organization adopted the XML format of the 7C6 PIP as their standards for communicating Quality Event Information.  At IPC the standard is named IPC-2577


	Outsourced Repair

When a product developer or OEM uses a service provider to perform the repair activity associated with reverse logistics of their products this is called Outsourced Repair. 

	Prescreened

When material that is being returned from a customer to a repair process, many times there is an initial inspection of the material to determine the appropriate way to process the material. This initial inspection is called a “Prescreen’.

	Quality Data Provider

The company or entity that generates that data to be communicated within the 7C6 document. The Quality Data Provider is responsible for mapping the data collected on the product to the format of the 7C6 PIP. 

	Quality Data User

This is the company or entity that receives that 7C6 document from the Quality Data provider.  The Quality Data User usually pays for the collection of the data, and therefore will be the overall owner of the data. 

	Quality Event

Information (or data) that is related to the characteristics of a product as it goes through both Forward and Reverse supply chain activity.  Using the 7C6 PIP this information can be communicated between two companies, thus relaying critical information about a product that can lower supply chain costs.  

	Return Condition

The condition of the material as it is returned from the customer as part of reverse logistics supply chain.  The value of the return condition can be used to determine competency of the logistics process used to get the product from the customer to the outsourced service provider 

	Return Handler

Responsible for transporting and/or receiving returned material from the customer as part of the reverse logistics supply chain activity.  

	Return Material Authorization (RMA)

A document from the product manufacturer and/or OEM authorizing the return of the material from the customer or return handler.   This document signifies that material can be returned and that the product manufacturer and/or OEM will accept the material and honor the agreement described with the RMA document. 

	Reverse Supply Chain

The reverse supply chain process starts with a customer or field engineer issuing a return of the material and is completed when the product is finally dispositioned (repaired, scrapped, updated etc.).  

	Scrapped

Indicates that within the reverse supply chain activity that material will not be process and/or repaired.  Products that have a disposition of scrap are at the end of their useful life. 

	Service Provider

A company that specializes in a function that a product developer or OEM has deemed a non-core competence and has outsourced. Service providers generate revenue by offering similar services to many companies. 

	Sub-Assembly

Also known as a component.  A sub-assembly is a part number that is associated to the product that is being referenced in the in the ProductRepairAndFailureData section. Within 7C6 a sub-assembly must be associated with a Quality Incident object. 
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