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Motivation

• Standards development and deployment takes too long with too 
many quality issues. 

• Qualify issues slow the adoption of standards.

• Manufacturing and business organizations repeating the same 
mistakes .



Industry Efforts Encounter Similar 
Problems

• NIST B2B Interoperability Testbed

– XML-based interoperability project with the automotive and 
aerospace industries

• NIST AEX Testbed

– XML-based interoperability project with the building construction 
industry

• Product Data Exchange and Validation Testing activities

– Data exchange-based integration project, not XML-based 
(ISO10303: STEP)

• Common characteristics

– Specifications are segmented

– Data exchange specifications evolve as integration projects 
proceed



What We Are Doing

• Mechanisms to build standards faster with higher quality

• Infrastructure to enable the exchange of manufacturing, supply 
chain, and business data

• Support for the creation of manufacturing and business data 
exchange specifications including
– Development

– Testing and Validation

– Deployment testing

• Tools based on XML and W3C standards – the current 
implementation mechanism

• Requirements for next generation of tools based on new 
implementation mechanisms, such as, Web Services, OWL, 
UML, MOF, etc.



Our Foundation

We Described a Process for Building 
Manufacturing Exchange Specifications



Exchange Specifications are Bridges 



A Process for Building Interoperability 
Bridges 

• Design the bridge

• Test the design 

• Build the foundation

• Assemble the structure

• Test the bridge

• Many components are 
standardized

• Many standards are used



National Institute of Standards and Technology

Make that a robust process!



Exchange Specification (ES) 
Development Life Cycle

A guideline for building industrial strength data 
exchange bridges, that provides

• Detailed analysis of the development process for 
content standards
– Terminology you use to exchange information

• Architecture for implementing that process
• Outline of requirements for tools



ES Development Life Cycle



Decomposition of the ES Development Life Cycle

NIST Tools—2008 NIST Tools—2010



OAGi’s Development Process for BODs

Tools—2008 New Tools—2010



Define OAGi Project



Construct BODs



Recent Tool Development to 
support Construction

• Quality of Design Stand-alone tool released
• Quality of Design Tool sharing environment
• XML Schema and Instance Validation Page 

improved
• XML Schema and Instance Validation Service 

prototyped



Quality of Design Tool —
NDR testing and sharing
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Quality of Design Stand -alone Tool



QOD web version 
–choice of Test Profiles



Create, Add, and Version Test 
Details



Select From Existing Tests



Test Case Detail



Schema Validation Page



XML Schema and Instance Validation 
Page



XML Validation Service

• Newest project
• Exploring ways to make testbed 

capabilities available to users
• Soliciting interest
• Defining interfaces—input and output
• Potential use for upgrading to OAGIS 9.5

Application

9.4 BOD instance

Test Results Testing 
Sevice

Standard Specifications

OAGIS 9.5OAGIS 9.5OAGIS 9.5

Generic Tools

jing
jing

jing

xerces

Specialized Tests

jing
jingBOD
Rules

NDR



Customize BOD



Recent Tool Development to 
support Customization

• Constraint Generator prototype released 
• EDI to XML converter researched and 

prototyped
• Agile Test Framework (ATF)



Constraint Generator



EDI to XML converter

• Prototyped for constraint generator but not 
released

• Converts the EDIFACT library into XML since 
XML is easier to work with

• Started with ISO standard describing EDI to 
XML conversion but defined a simpler format 

• Tested with EDIFACT d04a messages used 
by AIAG

• Soliciting interest



Agile Test Framework
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Quality of Design Testing Tool Online

Test Suites for NDR from DON, OAG, 
UNCEFACT, and others

Online

Quality of Design Authoring Tools Available on sourceforge

Quality of Design Collaboration Tools 
(QOD Version 2)

On line soon

Quality of Design Standalone Available for download

XML Validation pages Redesigned pages now online 

Constraint Generator Prototype with limited distribution

EDI to XML converter Prototype

Web services for Specification Testing Design phase

Recent Tools for XML -based Exchange 
Specification



Summary

• ES Development Life Cycle is a recipe for 
building robust exchange specifications

• Drives development of tools and capabilities 
to support a repeatable process

• Focuses NIST’s work on unique role in 
supporting  standards and delineates role 
with respect to more generic commercial tools

• Maximizes reuse of work to serve a diverse 
collection of customers



Current Publications

• Framework for XML Schema Naming and Design Rules Development Tools
• Development Life Cycle for Semantically Coherent Data Exchange Specification
• Documenting and Implementing Guidelines with Schematron
• Framework for XML Schema Naming and Design Rules Development Tools
• QOD Standalone Users Guide
• NDRProfile Schema Version 1.0 User Guide
• User's Guide for the Quality of Design Testing Tool and the Content Checker
• Implementing XML Schema Naming and Design Rules
• XML Schema Validation Process for CORE.GOV
• A Tool Kit for Implementing XML Schema Naming and Design Rules
• XML Schema Design Quality Test Requirements
• An XML Schema Naming Assister for Elements and Types
• Development Life Cycle and Tools for XML Content Models
• Testing Requirements to Manage Data Exchange Specifications in Enterprise 

Integration - A Schema Design Quality Focus
• A Business-to-Business Interoperability Testbed: An Overview
• Using Business Process Specifications and Agents to Integrate a Scenario-

Driven Supply Chain



Websites

• NIST Services
– http://www.mel.nist.gov/msid/XML_testbed

• NIST Publications
– http://www.mel.nist.gov/publications/publications.cgi?keywor

d=Testbed-

• Developer’s site
– http://qod.sourceforge.net/


