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1) Introduction - A QA system is all, or most of the components, processes, decisions and integrated products listed in the attached framework and is organizational in nature. A standard conformance test system typically starts as just a test suite, or sets of test cases, however, it must contain processes, tools and procedures to be a test system, or otherwise, it’s just a test suite. A standard is one in any phase of development – concept, draft, recommended or implemented. A model is an implementation of the standard in any phase, usually an evolving commercial product, developed by a vendor and member of the standard committee, sitting at the table.


  Figure 1 –   A connected, iterative standards

  development process using mutually refining 

  components up-front in the standard development

  acts to feed, or juice-up the quality throughout

  the standards building, testing, product

  Implementation and QA.

2) Discussion – The connected, iterative standards development process is just intentional software engineering embedded within the standards development process. All three mutually refining components play against each other during the standard definition phase to sharpen-up component quality. Following are the benefits of using the connected, iterative standards development process, and how each component works to improve the quality of the other.

The Standard benefits from the presence of a test system and model that provides proof-of-concept; iterative feedback in validation and verification of assumptions in the evolving standard; early anomaly identification and resolution thereby reducing the instances of requests for interpretation; and provides an engineering basis for a more complete, tested and modeled standard before it leaves committee.

The Conformance Test System becomes more robust as it is developed in parallel with the standard, receiving expert focus, tailored test assertions to test design assumptions and concepts as they are added to an evolving standard. Test cases added by the committee better reflect and test the original intent of the standard. The test system is exercised and stressed by the running it against the model implementation.  This provides more iterative feedback on the quality of the test system. 

The Model, or Commercial Product Implementations benefit from having up-front, early access to an emerging conformance test system. Up-front availability allows vendor access to an intentional conformance tool to test conformance of their product implementations. Vendors can enter the marketplace with products having an improved conformance, enter faster, selling a higher quality product based on a quality, modeled and concept-tested standard containing fewer anomalies, detected and resolved earlier in the standards definition process by iteration. 

The Quality Assurance Process receives a residual test system, containing committee expertise and the tests to validate the intent of subtle technical behaviors within the standard.

A disconnected standard development process, in addition to garnering none of the benefits of the connected, iterative process, suffers additional problems:

a) deferred testing requirements pile-up like layers of sediment in the sea creating unobtainable capital and skilled labor needs. Resources used for developing post-standard test systems are less-expert than seasoned committee members, if available at all, must start building the test system from scratch; and

b) a loss of committee expertise to assist in the eventual test system development, or in resolving requests for interpretation generated by implemented products.  
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Figure 2 – A disconnected standards development process missing the benefits of connected iteration between mutually refining components.

3) Conclusion - The attached QA framework can be tailored to most any IT standard forum, but with some rules. They are - 1) a complete forum QA approach is required.  The framework items are interconnected in subtle ways not readily apparent without further explanations; and 2) very clear, top-level and working level decisions, processes, data requirements and products for most every element listed within the attached framework must be implemented as a whole throughout the entire QA process.

Household appliances are modeled, designed, engineered, tested and iteratively improved.  These basic, fundamental engineering processes appear superior to those found in most information technology standards fora of the last 20 years. 

4) This is not one-size-fits-all - it’s just a framework. Take what you might need and throw the rest away.

Almost every entry below has four different classes of attributes associated with it.  They are – 1) a requirement for decisions & transparency in how the decision was arrived at & how the decision can be influenced or disputed; 2) the need for clearly stated, often consensus-based, written policy, process & procedures, available to the public, based on the decisions above; 3) specific, exact data requirements; & 4) product(s) supporting all of the above. 

Organizational QA Policy; Process & Procedures


Determining & expressing level of QA commitment


Expressing the normative QA model

Glossary of terms

What QA rules are consensuses; what rules are not?


Who & where, specifically, is the QA consensus forum?


Where are all QA guidance & products located?



Organizations and their responsibilities

Clarity and transparency of the QA process



Defined processes and data requirements




Formal methods of expressing the standard




Requests for interpretations



Authorities to conduct marketplace QA activities



Who makes what decisions in the entire QA process?



International aspects of QA policy & testing



Clarity & consensus assures no one gets hurt




Litigation over loss of sales & market share


Removing vendor encumbrances to market


Fully automated, well-understood processes


Trust implied until actions prove otherwise


Metrics – definition & collection


Harmonization with ISO 9000 & ISO conformance

 testing standards



Merging QA Processes into Organizational “Process”

Standards for Specifying Standards


Connected, iterative development begins core quality


Formal methods - expressing the standard

Formal structure in the standard segregating 

classes of expected conformance & non-conformance behaviors; exception conditions; error handling;

implementation-dependencies; implementation defined; platform dependencies; features;

levels & options allowed & not allowed

Vendor documentation requirements & structure


clearly delineating implementation behavior

Supporting guidance & products to working groups


Formal method(s) for the standard(s) definition


Guidance on development of conformance test systems


Assistance in the connected, iterative process

Organizational & Specific Standard Conformance Testing

Conformance testing system vs. standards sub-systems


Running test systems development like a business



Financial incentives & capital investment




Incentives to develop test systems




Revolving fund & charging per copy




Public domain, no private ownership – ever!


Third party, on-site test vs. self-testing costs

Operating policy; process & procedures



Implications of declaring conformance



Implications of stating non-conformance – litigation

Declaration of Conformance – target & hosts

Configuration (platform) conformance

Certification body – who; why; how & by what authority?

Certification system

Certification lists & what do they mean?

multi-vendor, interopererability & portability

Guaranteed? Fixes to products when found not

interoperable or portable.

Advertising as validated or certified



Stated limitations of conformance tested

Certification & validation marks

Organizational & Specific Standard Conformance Testing - Continued

Test issue resolution & dispute(s) process

Test Sub-systems (Standard Specific)

test suite; test tools; test method(s); test case classes; test case behavior; test case reporting; automated test tools; test withdrawal; test case

     modifications; test suite instrumentation;


dumb vs. smart test cases; levels of reporting;

test results reporting; public availability; location; data requirements; retention; taxonomies

Consistency across test systems, as possible,


Look & Feel; reporting; tools; procedures, etc.

Refer to paragraph 4.5 of the Final Report of the U.S. Federal Internetworking Requirements panel (FIRP) of the Federal Networking Council, at

 http://snad.ncsl.nist.gov/pub/firp/firp-report.asc.

Why QA Systems Fail by Organization and/or Specific Standard


Standards fora not required to use a connected process


Disconnected process does not produce test cases or systems


No financial incentive to develop test cases or systems


No commercial marketplace for a standards testing industry


Commercial emphasis is sales & market share - not conformance


QA is like road safety - a need for rules; accountability;



& enforcement, else it’s just a free for all

By the time there is a recognized need for QA, people have been conditioned to ignore it & then succeed at continuing to ignore 

No QA metrics; consensus plan or normative reference 

implementation

A Generic Quality Assurance (QA) Framework


    For most any Standards Organization
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