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1 Document Management

Legal Disclaimer

RosettaNet™, its members, officers, directors, employees, or agents shall not be liable for any injury, loss, damages, financial or otherwise, arising from, related to, or caused by the use of this document or the specifications herein, as well as associated guidelines and schemas.  The use of said specifications shall constitute your express consent to the foregoing exculpation.

1.1 Copyright

(C) 2004 RosettaNet. All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, recording, or otherwise, without the inclusion of this copyright notice. Any derivative works must cite the copyright notice. Any public redistribution or sale of this publication or derivative works requires prior written permission of the publisher.

1.2 Trademarks

RosettaNet, Partner Interface Process®, PIP and the RosettaNet logo are trademarks or registered trademarks of "RosettaNet," a non-profit organization.  All other product names and company logos mentioned herein are the trademarks of their respective owners.  In the best effort, all terms mentioned in this document that are known to be trademarks or registered trademarks have been appropriately recognized in the first occurrence of the term.
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1.4 Prerequisites

The audience should be familiar with the RosettaNet User’s Guide, “Understanding a PIP Blueprint.”  This document can be downloaded from the RosettaNet web site at the following address.

http://www.rosettanet.org/usersguides/
1.5 Related Documents

· Associated PIP Message Guidelines

· Associated PIP Message Schemas

· RosettaNet Technical Dictionaries, version 3.2 or greater

http://www.rosettanet.org/techdictionaries/
· RosettaNet Business Dictionary

http://www.rosettanet.org/businessdictionary/
· Technical Dictionary (ECTD) Specification

http://www.si2.org/ecix/qd/Specifications/rn/ectd_2_0_1.doc
· RFC 2119, “Key words for use in RFCs to Indicate Requirement Levels”

http://andrew2.andrew.cmu.edu/rfc/rfc2119.html
· OMG Unified Modeling Language Specification, Version 1.3, June 1999:

http://www.omg.org/cgi-bin/doc?ad/99-06-08
Supply Chain Requirements

This PIP includes design and technology requirements utilized in the supply chains listed below.

1.
Electronic Components (EC)

2.
Information Technology (IT)

3. Semiconductor Manufacturing (SM) 


1.6 Document Version History

	Version
	Date
	Document in Development - Update Information

	Release 01.00.00A
	N/A
	RosettaNet: Released for validation.

	Validated 01.00.00
	5 Nov 2002
	RosettaNet: Validated version published by RosettaNet.

	Validated 02.00.00
	15 Apr 2004
	RosettaNet: Revision triggered by change requests submitted by the Material Composition Milestone Program Validation Team.

	Validated 02.00.00
	19 May 2004
	RosettaNet: Revision triggered by change requests submitted by the Material Composition Milestone Program Validation Team (2nd Cycle). This re-version exercise is indicated by the different date stamp.


2 Introduction

A Partner Interface Process (PIP) Specification comprises the following three views of the ebusiness PIP model.

1. Business Operational View (BOV).  Captures the semantics of business data entities and their flow of exchange between roles as they perform business activities.  The content of the BOV section is based on the requirements documented by the RosettaNet’s business community as part of the RosettaNet Requirements Analysis Process. 

2. Functional Service View (FSV).  Specifies the network component services and interactions necessary to execute PIPs.  The FSV includes all of the transaction dialogs in a PIP Protocol.  The purpose of the FSV is to specify a PIP Protocol that is systematically derived from the BOV.  The two major components within the FSV are the network component design and network component interactions.

3. Implementation Framework View (IFV).  Specifies the network protocol message formats and communications requirements between peer-protocols supported by network components in the RosettaNet Implementation Framework.  These messages are exchanged when software programs execute a PIP; RosettaNet distributes these as XML Message Guidelines.

3 Business Operational View

3.1  Business Process Definition

The Distribute Design Engineering Information PIP enables the standardized exchange of information needed by product designers during the planning, design, and engineering processes (all processes upstream to mass-production purchasing, stocking, and manufacturing). This information may be provided directly from the product supplier to the product user, or it may be passed via one or more companies in the distribution chain. Thus this PIP also supports the provision of technical information to product databases throughout the distribution chain.
This PIP also supports reporting on product material composition information across the industry in order to satisfy legislative requirements, driving environmental improvements in design plus providing information for customer and other stakeholders when required. It supports reporting for individual products and for whole families or series of products. This distribution only applies to materials in the product. Process chemicals used by manufacturers that do not remain in the product currently cannot be reported by this PIP.

This notification only applies to materials in the product. Process chemicals used by manufacturers that do not remain in the product are excluded from the scope of this program.

Product Material Composition is the industry’s requirement to have sufficient material composition information reporting in order to:

· satisfy legislation

· drive environmental improvements in design by meeting material bans and restrictions

· provide information for customer and other stakeholders when required, which affects all levels of the global supply chain for electrical and electronic equipment.

The business drivers that impacts such a requirement is:

· an increasing burden for suppliers to gather and report material composition information
· an increasing burden for the customer to gather and achieve sufficient knowledge of the material composition of the purchased product that is used or might be used in their design.
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Figure 3-1: High-level Context Diagram for Product Material Composition Distribution
This PIP envisualizes two different operational modes, depending on the type of product being provided. 

For standard, off-the-shelf products that compete mainly on price and availability (which we will call “commodity” products), the operational need is primarily one of product database maintenance down the whole distribution chain from original supplier, through distributors as necessary, to the final end user. This is the simplest, most common mode, and it will introduce great efficiencies in the distribution chain, but it is not the mode that will give the greatest ROI to the end user. In this mode, as new products are released to the market, the supplier will provide New Product Announcements, product parametric data for databases, product material composition information, and data sheets, timing charts, footprints, etc. as necessary and basically at the same time. The receiver of the information may not want all the information on all the products of the supplier, so the receiver of the information and the sender of the information should agree on exactly what kinds of information should be automatically supplied at the time of product release and then maintained throughout the lifetime of the product. (The Subscribe and Publish model is a seller-controlled version of this mode, with an implied “contract” in the offer to publish.)
For leading-edge technology products, the operational need is for information supporting “first to market” activities in the end user of the product. This mode will produce the greatest ROI for the end user. In this mode, as new technologies are developed or the technological envelope of current products extended by the product supplier, the end user needs to be kept up to date constantly on the state of technology development as the product is being planned, designed, engineered, and put into manufacturing. The need to be “first to market” means that the end user must be designing their products almost concurrently with the development efforts in the supplier, thus the need to distribute information in “early bird” fashion over the development cycle with rapid updates of parametric, textual, and graphic information as the product information firms up and changes into its final form. This close interaction between supplier and user implies a strong contractural relationship and security measures.

For both of these modes, an Information Distribution Agreement (IDA) is a prerequisite. This will normally be explicit, but it can be implicit as in the Subscribe and Publish model.
3.1.1  Industry Overview

The full life-cycle for products can be broken down into 5 stages. Although all stages still provide an ROI opportunity for further investment in information technology, the potential ROI differs between the stages. If a company is responsible for all five stages, that company can assure the greatest ROI by focusing its investments in the Design Engineering stage and Customer Service stage. (Diagram courtesy of Order Management in Japan and Sony)
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Figure 3-2: ROI Potential Across the Complete Product Life-Cycle

Looking at the potential ROI for Design Engineering, since it is an axiom of all engineering that 70% of all new product engineering consists of older designs, access to complete, accurate design engineering and product material composition information and its reuse is key to major improvements in the design engineering process. Historically, in wholly-owned, vertically integrated companies, this information access problem was purely an internal issue and outside the scope of RosettaNet, but as companies concentrate on the core competencies and outsource other functions, this kind of information exchange becomes a possible area for application of RosettaNet public process standards. 

For commodity products, this information provision is simply a matter of keeping all the product databases (and file repositories) in the distribution chain up-to-date and accurate. Still, even here, major efficiencies can be introduced by the use of the PIP.
3.1.2  Business Process Definition

It is impossible to define the Design Engineering process with a single definition because it is, in itself, too complicated and variant between the various products, industries, and company cultures to be mapped to a single pattern. 

The primary purpose (and thus scope) of the PIP is to provide Product Designers, Product Engineers, Manufacturing Engineers, Material Engineers (these titles and job descriptions vary greatly between companies and types of products) with the information they need to move a product from the initial conceptual level to final manufacturing input.
Each company designates these "internal" processes differently and some do them sequentially and some do them in a highly concurrent fashion and many companies differ as to the actual processes and their sequences. So this PIP can’t be defined in terms of the names or sequences of internal processes. The only possible way to specify these internal processes is to use the vague concepts of ECIX, called Find, Try, (Buy,) Design, Build. 
Although even at this vague level this set of process names seems like a temporal sequence with clearly identified information requirements, engineers differ as to the information they need at each stage, with some companies pre-loading requests at earlier stages to preempt information requirements for later stages. Generically the PIP business process scope can be defined as all the processes that are the responsibility of the product planners, product designers, and product engineers upstream to the mass-production purchasing and manufacturing processes. 

So this PIP can’t be defined in terms of internal process, job title, sequences of tasks, or even kinds of information and the timing for that information. (Some of the information will be public but some can be strategic and confidential, hence will be known only between the two partners.)

Hence the only way to scope this PIP is to say that it provides design and engineering staff with the information they need to move a product from the initial conceptual level to final manufacturing input. 

This PIP is further complicated by the fact that some of this information may be provided by distributors, who in turn get the information from their suppliers. (This model applies more to the US and Europe than to Japan.) So the transfer of information may pass through two or three tiers of companies. Rather than trying to model all possible combinations of information transfer channels, this PIP restricts the view to the sending and receiving partners only. What the receiving partner does with the information (store it for their own use or pass it down the line to other partners) has been kept out of scope.
Because of the difficulty of defining the complete process, this process definition for this PIP is restricted simply to the transfer of information necessary for the Design Engineering and Product Material Composition process. Hence the PIP is defined in terms of the kinds of information and the scope of their application (the Design Engineering process), rather than in terms of human processes that are typical of other PIPs.

Depending on the phase of the design cycle, different subsets of the overall set of characteristic information or business information are required, as differing manners in which that information is provided. This implies that the PIP must be asynchronous and that the information for a single product or technology may be delivered in several different batches at different times and that the information may be in many different formats.  Some of this information may be proprietary and confidential; thus there will be times when encryption and non-repudiation may be required. Requirements for this PIP also span across many phases of the information life cycle. For example, the design of printed circuit assemblies (PCA) by original equipment manufacturers (OEM) includes the following lifecycle phases:
· Find ( OEM companies identify product(s) that match essential needs or track the development process for key products or technologies to be used in new product designs. This step usually involves creating a short list of potential products/technologies.
· Try ( OEM companies evaluate potential selections of information (such as datasheets, models, test benches, packaging options, etc.) for fit to design problem. This involves more mining of technical and business information.
· Buy samples ( Pricing, availability, risk assessment information, lifecycle data, and sample parts availability are important in this phase.
· Design ( OEM companies perform design using the selected product. For this phase, EDA libraries and various models are of particular importance.
· Build prototype ( OEM companies actually build and test the printed circuit assembly and thus, require test patterns and setup conditions, physical information to pick and place the product, and alternate source information, etc. 
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 Figure 3-3: PIP 2A10 usage throughout the Design Engineering Process


Figure 3-4: PIP 2A10 usage throughout the Product Material Composition Process 

There is a broad set of product information this PIP must support. This information can be organized into the following categories:

1. DataElement – physical, electrical, behavioral, or other characteristics of the product that are described as simple name/value pairs (such as supply voltage, rise delay, package type, etc.) Each of these properties are defined by CharacteristicDefinitions in the RosettaNet Technical Dictionary or in the appended dictionary (jointly called Dictionary hereinafter) with its:

· definition, symbol (e.g. Vdd, (Rise, etc.),

· data type (integer, binary, string, etc.) or value code list (e.g. 1=DIP, 2=SIP, …),

· unit of measure (e.g. volts, seconds, etc.), and 

· pointer(s) to dependent conditions (environmental or test environment under which the characteristic property is specified).
2. DependentConditions – the environment or test conditions that constrain the meaning of a property. These are separately defined in the Dictionary.
3. DataComposite – multiple characteristics that can be requested with the ID for a single name (e.g. RiskAssessment) with semantics defined in the Dictionary. Standardized sets of characteristics are defined by PropertyDefinitionSets in the Dictionary. 
4. ProductInformationObjects – standalone files that describe product information as complex structures. Metadata for ProductInformationObjects are also defined in the Dictionary.  A ProductInformationObject may have any content (defined by its specification), including binary.  Some ProductInformationObjects may also be XML with their own DTDs. Typical product information objects include, but are not limited to: 

· VHDL or Verilog model: a description of the product's behavior (IEEE standard ASCII format);

· TDML instance: a description of timing diagrams for the product (Si2 XML defined ASCII format);

· ECPinMap: a description of the product's physical to symbolic pin mapping and other characteristics required to produce a schematic symbol (Si2 XML defined ASCII format);

· ECPackage: a description of the product's physical/mechanical characteristics and features for EDA place and route tools (Si2 XML defined ASCII format);

· Datasheet: a complete description of the product that can be rendered in human readable format (typically Adobe PDF format);

The kinds and amounts of information must be agreed upon in advance by the Information Sender and the Information Receiver. There is no prescription on how that agreement is reached, whether by face-to-face meetings, telephone negotiations, email, or even by the use of this PIP or other PIPs. However the existence of this agreement is required and the mutually agreed identifier for this agreement is referenced in the PIP. The agreement on the kinds and amounts of information to be exchanged should be primarily based on CharacteristicDefinitions, ConditionDefinitions, and PropertyDefinitionSets defined in the RNTD, but the partners may extend the scope of the RNTD in a private dictionary compliant with the coding specifications of the RNTD, as needed. 
There are some particular requirements for this information distribution that must be met by this PIP at design time:

· DataElements must always be enclosed in a separate DataComposite that points to the PropertyDefinitionSet in the RNTD that defines the set of DataElementTypes allowed in that logical block of data

· DataComposite can possess both DataElement(s) and/or DataComposite(s)
· This PIP can be supported on non-secure servers (e.g., for information that is normally publicly available). However, this requirement does not preclude the possibility of information distributors to require secure transactions for other requests. Thus, the PIP supports both secure and non-secure transactions.

· A given message can contain information about many products and the information for a certain product can be spread over several messages. Such batching and partitioning of information should be agreed in advance by both parties. The PIP provides a means for identifying such batches and partitioning by means of the Position attribute. 
· The contents of a given message may be required to be distributed to several different design groups in the Receiving Partner. If all those groups have the same information requirements, they will be covered in a single information distribution agreement and the internal distribution will be the responsibility of the backend system and not controlled by this PIP. If, however, those internal groups have differing information distribution requirements, they have to be covered by different information distribution agreements and this PIP provides functionality to identify these differing information requirements within a single company.
· Partners may want to use this PIP to synchronize the content of backend databases and repositories. The PIP provides functionality to support this synchronization.
· The Sending Partner may want to add text related to the whole message, such as explaining the reason why the values for certain product characteristics have changed. The PIP provides functionality to support this requirement.
Example:
A common example of line item/sub line item, where we have 4 line items, two of which having two sub line items each.
First we have a DataComposite consisting of 4 line item data composites. Two of the line item data composites will consist of line item DataElements and will have a pointer to the dictionary. The other two have children so they will consist of one DataComposite that contains actual line item DataElements (the parent data block) and one (or more) DataComposites for the two children.   

	Line 1
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As such, the rule to model XML as follows:

DataElement having corresponding child DataElement(s) should be encapsulated within a DataComposite, e.g. DataComposite 2 and  DataComposite 3

Subsequent child DataElement(s) should be encapsulated within another DataComposite, e.g. DataComposite 2.1 and DataComposite 3.1
Capsulating DataElement 3 and DataElement 4 into DataComposite 2 and DataComposite 3 respectively doesn’t demote the level of those DataElements

This PIP does not depend on any other PIPs. However, this PIP does depend on several key processes for access to information necessary for successful execution:

1. Since semantics and constraints that define this PIP's use of business vocabulary are defined in the Business Dictionary, and many of these need to be machine-sensible so that software can perform automated validation, configuration, and intelligent processing, there must exist some formal mechanism to provide for maintenance and update of the Business Dictionary.

2. Since semantics and constraints that define this PIP's use of technical vocabulary are defined in the Technical Dictionary, and many of these need to be machine-sensible so that software can perform automated validation, configuration, and intelligent processing, there must exist some formal mechanism to provide for maintenance and update of the Technical Dictionary.

No other Segments are affected by this PIP.

3.2  PIP Purpose

This PIP distributes design engineering and product material composition information. Design engineering information is either information that describes the behavioral, electrical, physical, and other characteristics of products or business information related to those products of a kind that influences design decisions. There are numerous classes of customers within the supply chain that need to be able to either provide or access design engineering information. These include distributors, information providers (such as web portal companies, other commercial information aggregators, and end-customer information system owners), engineering, design engineering, and manufacturing and test engineering. 

As for the product material composition, the purpose of this PIP is to 1) automate product material composition information exchanges between the supply chain partners, 2) improve information exchange quality and efficiency when gathering product material composition data, 3) save time and reduce processing costs, 4) reduce workload in supply chain by introducing a common global approach for sharing product material composition information across the full high-tech supply chain.

The RNTD instance used by this PIP is a repository of semantics for the content of each element or attribute. Unlike RNBD, this dictionary defines the meaning of the contents of each cell. These definitions standardize a shared understanding for the complete domain vocabulary. Consequently, none of the semantics need to be transmitted in each message. This enables sender and recipient to understand the content in the same way. It also reduces the size of each message since many details relation to the content are implicitly “understood”. For example, the unit of measure, format, and size for each is specified in the Dictionary, so it is not necessary to include that information in the message itself. Each side of the transaction maps the value in the message to or from whatever unit and order of magnitude us being used internally to the one specified by the Dictionary.

Partners provide this information, necessary for business activities – from hosting online electronic catalogs and sales configuration systems, to actual PCA design, and through PCA manufacturing and test. This PIP specifies only the actual distribution protocol for information. The mechanisms by which information sets are agreed upon (such as by daemon process or GUI interaction with a human), and by the actual use to which transmitted information is applied, are considered partner specific, and are expressly not specified in this PIP.

This PIP provides significant value across the entire supply chain by giving information customers a consistent, implementation-independent method to receive the information that they need for their business process when they need it, and receive it in a computer sensible format. This can significantly reduce the cost of acquiring information manually from different information distributor websites in formats that are only human readable. Receiving the information in a computer sensible format (with semantics defined to a fine level of granularity) allows the data to be translated to internal databases, EDA libraries, and human-readable renditions, by software automation. Thus the need for re-keying data – and the resulting errors, time, and expense – is eliminated.

Additionally, use of this PIP provides the information sender the means to provide data in a single format independent of the customer requesting it. This can greatly reduce the cost of rendering this information in multiple formats.

For Design Engineering Distribution, PIP2A10 is comprised of the following activities (see Figure 1-2):

1. Two or more partners agree on the kind of information to be distributed. This negotiation is partner-specific and not directly governed by this PIP. In the subscribe and publish model, this agreement activity is defined by the action of subscribing.
2. When some or all of the agreed information becomes available on the sending partners side, that partner shall use this PIP to send the required information. 

Receiving partner management of this information is partner-specific and not governed by this PIP. Proprietary and confidential information may require a confidentiality agreement but that too is outside the scope of this PIP.
3. When all of the agreed information cannot be provided in a single distribution by this PIP due to time and/or volume constraints, additional instances of this PIP shall be used until all the agreed information is distributed. Each PIP is independent of those preceding and following it. The PIP can, however, provide the back-end system with information on how the current PIP content relates to the overall agreement on what information must be delivered.
For Product Material Composition, PIP2A10 is comprised of the following activities (see Figure 1-1):

4. The product material composition process begins with a Materials Supplier in the Semiconductor Manufacturing (SM) supply chain providing material information to a semiconductor manufacturer or foundry

5. The information gathering process is required throughout the Electronic Components (EC) supply chain as each supplier provides this information to their customers

6. The product manufacturers in the Information Technology (IT) supply chain are typically the last group of producers to gather product material composition information for all purchased products in the design that make up the final IT product sold to an end customer

From a querying point of view, the demand for material composition information begins with IT producers and moves back through the supply chain. From a proactive “push” point of view, the flow is from the bottom of the chain up. 

Similar type of flow and roles may happen also in other type of supply chain.

The e-business process defined by this PIP program takes place between ONE supplier and ONE customer. 
3.3  PIP Business Process Flow Diagram
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Figure 3-5: Distribute Design Engineering Information
3.4  PIP Start State

The start state is comprised of the following conditions:

· Registry information may exist.

Such Registry information is currently acquired "out-of-band.' In a future RosettaNet release, however, Registry access may be defined by a separate PIP Specification. How Registry information is used by Design Engineering Information Senders and Design Engineering Information Receivers is Partner-specific and not specified by this PIP, except for relevant constraints defined in the Business Dictionary.
· A Information Distribution Agreement describing the information agreed to be distributed must exist.
Such an agreement information is not part of this PIP’s specification but trading partners must create such an agreement in a mutually agreed form and may use an optional mechanism in this PIP to refer to content in that agreement. This PIP may also be used to transport such an agreement as if it were just another Product Information Object. 

3.5  PIP End States

End states are comprised of one or more conditions:

END

· Message exists with a "success" status. 

· After a "success" status, the data contained is targeted for further processing, however, such actions are not part of this PIP and are specific to each partner.

FAILED

· Retry Count Exceeded.

· Not SUCCESS.

· This PIP does not define the response when the Design Engineering Information Sender is not authorized to send the information that was sent. This is considered partner-specific and will typically be handled out-of-band.  If this PIP is used to send a partner specific response to such un-agreed transfers, this PIP would be considered a new and separate instantiation of this PIP, and not an activity of the current PIP instance.

· Some non-SUCCESS Responses may present the opportunity for automated recovery or signals to resend.  However, procedures for taking advantage of such opportunities are partner specific. Any such recovery attempts would be considered new and separate instantiations of this PIP, and not activities of the current PIP instance.

3.6  Partner Role Descriptions

Table 3-1 describes the roles that perform activities in this PIP.

	Table 3-1: Partner Role Descriptions

	Role Name
	Role Description
	Role Type

	Design Engineering Information Receiver
	This partner role uses technical information for updating enterprise databases (such as electronic catalog systems), design or test engineering, and manufacturing.
	Organizational

	Design Engineering Information Sender
	This partner role distributes the design engineering information of the agreed types in the agreed amounts at the agreed times. 
	Organizational


3.7  Business Process Activity Controls

Table 3-2 describes the interaction contract between roles performing business activities in this PIP.

	Table 3-2: Business Activity Descriptions

	Role

Name
	Activity Name
	Activity Description

	Design 

Engineering 

Information 

Sender
	Distribute Design Engineering Information
	Create and send a message conforming to the specifications of this PIP.


Table 3-3 details the security, audit and process controls relating to activities performed in the PIP..

	Table 3-3: Business Activity Performance Controls

	Role Name
	Activity Name
	Acknowledgment of Receipt
	Time to Acknowledge Acceptance
	Time to Perform
	Retry Count
	Is Authorization Required?
	Non-Repudiation of Origin and Content?

	
	
	Non-Repudiation Required?
	Time to Acknowledge
	
	
	
	
	

	Design 

Engineering 

Information 

Sender
	Distribute Design Engineering Information
	N
	2 hours


	N/A


	N/A 
	3
	N
	N


3.8  PIP Business Data

3.8.1  PIP Business Documents

Business Documents are generated and exchanged by roles performing activities in this PIP.  Business Documents are listed and defined in Table 3-4, and are generated using RosettaNet Message Guidelines.  These Message Guidelines can be downloaded via the Uniform Resource Locator (URL) referenced in Section 1.6, “Related Documents.”

	
Table 3-4: PIP Business Documents


	Business Document
	Description

	Design Engineering Information Notification
	A message (containing design engineering information) that conforms to the semantics and constraints specified in this PIP.


3.8.2  Business Data Entities

The business data entities, fundamental business data entities, and global identifying properties can be found in the RosettaNet Business Dictionary using the URL specified in Section 1.6, “Related Documents.”

Business Data Entity Security

Security controls are optional in this PIP.
4 Functional Service View

The two major components in the FSV are the network component design and possible network component interactions, listed in sections 4.1 and 4.3.

4.1  Network Component Design

A network component design specifies the network components necessary to execute the PIP and the network component collaboration.  A network component design is comprised of Agent components and Business Service components that enable roles to perform business activities in a networked environment.  Network components collaborate by exchanging business action messages and business signal messages.

4.1.1 Network Component Collaboration

Figure 4-1 specifies the network components and their message exchange.
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Figure 4-1: Distribute Design Engineering Information
4.1.2  Network Component Specification

Each network component maps onto a role in the BOV of the PIP model.  Table 4-1 specifies the mapping between roles in the BOV and network components in the FSV.

	Table 4‑1: Network Component Specification

	Network Component in FSV
	Classification
	Maps to Role in BOV

	Design Engineering Information Sender Service
	Business Service
	Design Engineering Information Sender

	Design Engineering Information Receiver Service
	Business Service
	Design Engineering Information Receiver


4.2  Business Action and Business Signal Specification

Each business action maps onto a Business Document in the BOV of the PIP model.  Table 4-2 specifies the mapping between Business Documents in the BOV and business actions in the FSV.

	Table 4‑2: Business Action – Business Document Mapping

	Business Action in FSV
	Maps To Business Document in BOV

	Design Engineering Information Notification Action
	Design Engineering Information Notification 


4.3  Business Transaction Dialog Specification

Each business activity between roles in the BOV is specified as a business transaction dialog between service network components.  A service network component implements protocols that include the service layer, transaction and action layer.  A service has “network identity” as a business service.  The service has an identity URI that can be registered in directories and used for component communication in a distributed computer system.

The rest of section 4.3 specifies the network component configuration for this PIP.  Each figure specifies the message exchange sequence as network components collaborate to execute this PIP.  Each table shows the properties for each of the messages exchanged by the interactions in the corresponding figure.

4.3.1  Distribute Design Engineering Information Dialog: Service-Service
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Figure 4-2: Distribute Design Engineering Information Interactions: Service-Service
	Table4.3: Message Exchange Controls – Distribute Design Engineering Information

	#
	Name
	Time to Acknowledge Receipt Signal
	Time to Acknowledge Acceptance Signal
	Time to Respond to Action
	Included in Time to Perform
	Is Authorization Required?
	Is Non-Repudiation Required?
	Is Secure Transport Required?

	1.
	Design Engineering Information Notification Action
	2 hours
	N/A
	N/A
	N/A
	N
	N
	Y

	1.1.
	Receipt Acknowledgment
	N/A
	N/A
	N/A
	N/A
	N
	N
	Y


5 Implementation Framework View

The tables in Section 5 specify the business messages and their communications requirements for executing this PIP.

5.1  Design Engineering Information Notification Dialog: Service-Service

	Table 5‑1: Business Message and Communications Specification

	#
	Business Message Guideline
	Digital Signature Required?
	SSL
 Required?

	1.
	Design Engineering Information Notification Guideline
	N
	Y

	1.1.
	Receipt Acknowledgment Guideline
	N
	Y


Appendix A:  Glossary

	computer sensible
	Having the attribute of being "understood" by computer software.  This is specifically not just "computer readable". PDF Files are computer readable but it is not possible for software to make sense out of there content without other external information. By "sensible" is meant that a software application can make sense of and process detailed information content semantics. For example, the ASCII line: "The supply voltage of this new quad flatpack is nominally three volts," may be computer readable, but it would be extremely difficult, if not impossible to make sense of the details contained therein. When marked up in XML, however, in a particular manner that is standardized by a dictionary, the individual quanta of information in this line can then be used by tools in a meaningful way for a variety of applications:


Characteristic name
=
Supply Voltage

Value                    
=
3.0

ValueType        
=
Nominal

Unit of Measure      
=
Volts

TerminalPosition     
=
Quad

Outline Style          
=
FlatPack

	ECALS
	ECALS is operated by JEITA to provide infrastructure to standardize, build databases of, and exchange machine sensible component technical information.  ECALS has more than 40 member companies of both component consumers and suppliers.  Two sequel validation projects, E-CALS (1996-1998) and ECALS-2 (1998-2000) have developed the ECALS dictionary and three systems for consumers, suppliers, and public servers, which are in practical use now.  The IEC 61360-4 based ECALS dictionary instance was used as a foundation of the RosettaNet Technical Dictionary.  (See http://www.e-parts.org/ for more information.)

	ECIX
	A collaborative Si2 Program (Electronic Component Information eXchange) with the goal to provide open standards for the unambiguous exchange of computer sensible electronic component information between suppliers and consumers worldwide. (See http://www.si2.org/ecix/ for detailed information.)

	EIAJ
	EIAJ (Electronic Industries Association of Japan) supported the ECALS-2 project.  EIAJ was merged with JEIDA (Japan Electronic Industries Development Association) on November 2000 to became JEITA (Japan Electronics and Information Technology Industries Association) which covers both electronics and IT fields in Japan.

	Pinnacles
	The Pinnacles Group, a consortium of electronic component manufacturers consisting of Hitachi, Intel, National Semiconductor, Philips Semiconductors, and Texas Instruments, formed to define information interchange standard for the electronic exchange of component data. The Pinnacles Group has now become part of the Si2 Electronic Component Information Exchange (ECIX) Project. 

	QuickData 
	An information exchange protocol defined by several specifications that was developed by Si2, Inc. (See http://www.si2.org/ecix/qd/ for detailed information.) 

	PCA
	Printed Circuit Assemblies: refers to assembled printed circuit boards (PCB) that have been populated with electronic components.

	Si2
	An alternate name for Silicon Integration Initiative, Inc., a not-for-profit consortium of electronic OEM, EDA, and Semiconductor companies.  (See http://www.si2.org/ for detailed information.)

	regex
	Regular expression, in particular, one conforming to various UNIX or POSIX standard syntax rules.
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Supplier is any organization in the supply chain. Buyer is normally the “Product Owner”—the partner who incurs liability for material composition when selling the product.





Supply missing information (presumed actions, not part of this PIP’s immediate context, part of the extended context)
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