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Configuration Management as a discipline was first formalized in the 1950 - 1970 time frame. CM has evolved from pencil and paper to XML schema in an integrated data environment; from prescriptive military standards to commercial industry-driven standards; and from a hardware perspective to a product (systems, hardware, software, documents, facilities, etc.) and tool-based perspective. 

However, before we examine the history of the standards that provide the landmarks to this evolution, let us answer the question, “What is CM - Really!”  Whether you choose to describe CM as a discipline, a process or a function, CM makes sure that the configuration of a product is known and is reflected in product information and that product change is beneficial effected without adverse consequences. Using CM, change is managed from idea inception to incorporation in all items affected, as illustrated in Figure 1.
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Properly applied, CM is not an end in itself; it serves both provider (developer, producer, supplier) and user (customer) of a product, facilitating logistic support (product support) and product maintenance. For the Provider, it prevents technical anarchy, avoids trial and error engineering and program management, and avoids embarrassment of customer dissatisfaction and complaint. For the user, CM provides customer choice on changes affecting customer interests. It guarantees continued support of a product by maintaining consistency between the product and the information about the product. It thus enables the user and service person to distinguish between product versions and correlate to related instructions. CM routinely captures information that is invaluable in making later decisions. In this author’s view, the benefits of CM far outweigh the cost of its proper implementation. It avoids costly errors and often can be the difference between program success and catastrophe!

Background and History

There is no mystery to CM. It is simply an amalgamation of a set of best practices, many of which have been used for centuries. The Parthenon in ancient Greece is a prime example. This elegantly curved marble block structure was built over the span of a century without a single straight line. Surely, identification of each piece and its ultimate location took place.  Eli Whitney, the inventor of the cotton gin, is acknowledged as an early user of a well-documented change proposal. He proposed a radical change to the way muskets were manufactured introducing the concept of interchangeable parts.  His proposal, which changed the specifications and created a need for logistic support, reduced the cost of manufacture as well as total life cycle cost.

Until recently, products were simple and largely produced by craftsmen who could tolerate and compensate for inaccurate documentation. The advent of the transistor and the jet engine, however, led to highly complex products. In the 1950’s, particularly in the aerospace industry, the need for consistent practices and discipline was becoming apparent when airplanes were deployed with the wrong versions of support equipment and the missile tests had to be repeated because changes to the successful prototype (now lost in space) were undocumented.

CM Standards

The need for standardization was first recognized in the need to document engineering change proposals that reflected the full logistic impact of the change. As reflected in Figure 2A, ANA-390 and 391A for aircraft and aircraft engine ECPs were created (ANA stands for Army-Navy-Air Force). These were superseded by ANA-445, which extended the application of the ECP standard to all military product types. Thus began a roller-coaster ride of CM standards that continues to this day.

Recognizing the need to document appropriate practices that would assure consistent and supportable products, the Air Force launched AFSCM375-1 (Air Force Systems Command Manual for Configuration Management). It was based on the best practices that could be found in Government and industry for configuration identification, configuration control, configuration status accounting, and configuration audit – the basic CM functions.  It was the first in a series of landmark manuals that codified Program Management, Integrated Logistic Support and other disciples for the first time. It was used as a foundation for NPC-500, the NASA CM Manual for the Apollo program, which was issued in the 1965 timeframe. 

Industry and the other services found AFSCM 375-1 too prescriptive, and preferred to each document CM in their own way. While borrowing heavily from 375-1, a proliferation of service regulations emerged. As this author can attest from personal experience, each service used unique terminology, and although the basic principles were consistent, a contractor with programs for more than one service had a semantic headache. In the late sixties and early seventies, with joint service effort and industry support, the individual regulations were replaced by a series of military standards (see Figure 2B).  It should be noted at this point that all non-DoD standards for CM including NATO and ISO standards were, and largely still are based on these standards.
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Keeping all of these standards consistent over time as each was revised independently by its service custodian proved somewhat difficult and confusing. In the 1989-92 timeframe, DoD with service participants in a Configuration Management Advisory Group (CMAG) undertook to modernize and combine all CM standards into one – MIL-STD-973. MIL-STD-973 became the “bible” for CM. The CMAG in producing MIL-STD-973 determined that a CM data dictionary based on a data model of the complete CM process was necessary for future CM data exchange. A placeholder was put in MIL-STD-973 and work began on 973A, which would contain that dictionary. In June 1994, the Perry acquisition reform initiative changed the projected landscape once again.

As with many military standards, MIL-STD-973 was targeted for cancellation. It was to phase out as soon as an industry standard for CM and a CM data interface standard (data dictionary and data model) were completed. The material that had been planned for an appendix to MIL-STD-973A became the data interface standard, which was designated MIL-STD-2549. This new MIL-STD was approved because an interface standard was supposed to be a desirable type under acquisition reform. It consisted of business rules (e.g., identity, version, and relationships), a data dictionary (a common language), an IDEF Data model (product data entity relationships) and a defined EDI Transaction Set with appropriate metadata. Collectively these parts of the standard were intended to provide a sound basis for systems design, enable mapping dissimilar systems using the 2549 neutral model and enable transactions between diverse data bases.
The Electronics Industry Alliance (EIA), through its Government Electronics and Information Technology Association (GEIA), produced ANSI/EIA-649, National Consensus Standard for CM.  As the industry standard for CM, EIA-649 provides an industry view of CM by documenting and explaining its essential principles independent of specific practices.  MIL-HDBK-61, CM Guidance provides the insight necessary to apply EIA-649 CM basic principles in the DoD environment and make prudent, cost effective choices in effecting DoD CM activities and practices, provide CM objectives in RFPs/Contracts, and evaluate contractor proposals and CM processes.

Before MIL-STD-2549 Revision A  (completing all the deferred content from the initial release) could be completed, there was pressure to preserve the intelligence in 2549 but package it in other than a MIL-STD.  DoD wanted it to be an industry document. Once again, GEIA stepped into the breach, and the project for EIA-836 standard, “CM Data Exchange and Interoperability,” was “kicked off” in January 2000. 

Building For the Future

EIA-836 project is jointly funded by both Government and industry. Since it’s inception, it has been a model of how a cooperative effort can leverage a modest investment with a force multiplier of industry association member participation. From the outset, it was understood that EIA-836 would not be 2549 with an industry cover. It is a web-based, voluntary, industry consensus standard, which avoids DoD military jargon and has a domain that is expanded to include into all forms of commercial enterprise, while still satisfying Government needs. It is on the cutting edge of information technology, using XML Reference Schema to graphically illustrate data element relationships.  Its comprehensive CM data dictionary, consisting of data element and attribute definitions, is a fundamental neutral vocabulary for mapping CM information. It’s business objects, consisting of XML documents and style sheets provide standard tailorable templates for the exchange of CM documents, transactions, messages and inquiries. The project has engaged in extensive harmonization with other emerging and established projects and technologies.

XML is proven technology designed for the web, supporting both human and computer sensible representations.  Its characteristically low cost tools and open standards support data management, storage, exchange, and sharing. The future holds great promise for the ability to conduct joint enterprise activities without the need to re-program the legacy systems and databases of each entity. Emerging XML mapping tools and translation engines will allow mapping transactions using neutral data models regardless of the proprietary characteristics on each end. Configuration management information is essential to the successful integration of enterprises and the interoperability of enterprise information. Despite the bumpy road that CM standards have traversed, the CM community has the tools to meet the emerging challenges.

The author has been a leading configuration and data management spokesperson for many years. He was industry lead for comment to many of the CM military standards, the team leader and principle author of EIA-649, the industry representative to the CMAG, wrote MIL-HDBK-61 under contract to DoD, and currently leads the EIA-836 team.
































































