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Preview

An Architectural Maturity Model (AMM) looks at the present state of an organization's infrastructure and 
also suggests how it may grow in directions that lead to increasing efficiency and effectiveness. The 
basis of the AMM, the Capability Maturity Model (CMM), was developed by the Software Engineering 
Institute (SEI), but iterations of all sizes and costs exist, and may even be offered as a free assessment 
tool by a vendor seeking a contractual relationship.
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Executive Summary
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An Architecture Maturity Model (AMM) is a series of descriptive steps designed to help an organization 
progress to full efficiency and effectiveness in its information architecture. It is essentially the result of 
an evaluation of the architecture of an organization.

The AMM and related concepts, for example the Architecture Capability Maturity Model (ACMM), are in 
turn based on the higher order of Capability Maturity Models that have been used extensively for 
avionics software and for government projects and are now in more general use.

Whether referred to as an AMM, ACMM, or CMM, maturity models are a structured set of elements that 



describe characteristics of effective processes, frequently combined with ratings and/or evaluations of 
those processes as currently found in the enterprise. Used as a benchmark for assessing different 
organizations for equivalent comparison, maturity models provide developers and organizations with the 
ability to gain control over and improve its IT related development processes. They also provide talking 
points for vendor proposals.

AMMs and CMMs can span a variety capabilities for software, software acquisition, systems 
engineering and integrated product development. The availability of multiple maturity models have 
proved useful to many organizations. However, the use of multiple models can provide a challenge, 
because multiple models must also include a methodology for integration within and across an 
organization, in order to avoid costly redundancies.

Description
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An Architectural Maturity Model (AMM), a type of Capability Maturity Model (CMM), is a tool for 
organizational analysis and improvement. Typically an AMM consists of several descriptive steps 
(frequently five), sometimes labeled both with formal names and with easily grasped descriptive 
nicknames (for example, "Basic, Burgeoning, Blossoming, Beneficial, Brilliant"), each representing an 
increasing stage of sophistication in operations. Ordinarily the findings of the AMM are based on 
information provided by the organization through questionnaires, meetings, interviews, documentation 
reviews, and other methods.

Implicit in the AMM is the concept of change, without which the organization will remain at the same 
level. Managing change effectively within the IT environment can therefore be the determinative factor 
in moving "up" the stops of an Architectural Maturity Model. AMMs and CMMs can serve as models by 
which organizations can target both financial and human resources and better determine how best to 
proceed in focusing on multiple or parallel process improvement efforts.

An Architecture Maturity Models is useful within the IT organization to enable it to:

●     Define the way it should change in order to improve the way it performs a particular function or 
functions

●     Provide benchmarks by which to measure improvement.
●     Provide a framework for managing the effects of changes.

An AMM addresses the problem of gauging the relevance of process improvement by providing control 
over the IT related development processes of an organization by identifying its level of software or 
architecture maturity, based on previously developed standards. This process of identification can be a 
one-time event, but optimally the business should employ the AMM as part of a continuous, cyclical 
process.

The CMM Cycle

The AMM is a form of Capability Maturity Model (CMM) first developed at Carnegie Mellon University by 



the Software Engineering Institute (SEI) of the US Department of Defense and initially made public in 
1989. An AMM, or any CMM, is used to measure the maturity of the development process or 
architecture at an organization. Depending on the source and purpose of a maturity model, it is 
generally accepted that the maturity of an organization, software or architectural process is really a 
continuous cycle, which is to say that the enterprise needs continuous process improvement. The 
nomenclature will vary among organizations and vendors, public or private, but generically the stages of 
a CMM follow those illustrated in Figure 1, which depicts the capability maturity model cycle:

Figure 1. The Capability Maturity Model Cycle

Source: Author 
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In the Initial phase of a CMM, processes and architectures are usually ad hoc, and the organization's 
efforts in the area being studied may be somewhat unstable. Success depends on the competence of 
the organization and individuals within the organization and not on proven processes. At this level there 
is little or no strategic planning, and little or no formal adherence to existing standards. In spite of this ad 
hoc, fundamentally chaotic environment, the Initial stage often produces products and services that 
work, as is often seen in startups. However, such organizations frequently exceed the budget and 
schedule of their projects. Unpredictable project schedules, budget overruns, and poor quality code are 
also characteristics of Initial organizations.

Managed

In the Managed phase of a CMM, some elements of architecture efforts emerge, and processes or 
architectures from previous projects may be repeated or reused. The cost of delivering software is 
reduced through reuse as ad hoc processes and chaotic lines of communication begin to stabilize. 
Practices begin to emerge and project management methodologies begin to take hold. Adherence to or 
the development of standards begins here. Basic project management processes are established to 
track cost, schedule, and functionality. The necessary process discipline is in place to repeat earlier 
successes on projects with similar applications.

Defined

In the Defined phase of a CMM, processes are well characterized and understood, and are documented 
in standards, procedures, tools, guidelines and methods. These characterizations are used to establish 
consistency across the organization. Projects are established by defined processes of the organization's 
set of standard guidelines. Objectives are established based on the organization's documented 
guidelines and methods to provide criteria for development and improvement. Cost and project 
management processes are now tracked to cost-benefit analysis as a determinant for investment.

The scope of the standards, process descriptions, and procedures may vary greatly depending on the 
nature of a particular project. In any case, the standards, process descriptions, and procedures for a 
project are implemented through repeatable/reusable experiences.

Because the activities in this phase are governed by written processes and procedures, many 
organizations assume that they have reached the highest level of maturity and are surprised to find that 
further growth is possible.

Quantitatively Managed

In the Quantitatively Managed phase of a CMM, precision and predictability are the key words. Using 
precise measurements developed and gained from the experiences of the previous processes, 
management can effectively control software or architectural development. Here, all participants are 
sought out for buy-in, and development/architectural processes are now part of the organization's 
culture. Investment and cost/benefit analysis are governed by the IT architecture, process or culture. 
Performance processes are monitored using statistical and quantitative analysis and are quantifiably 
predictable. This differs from the Defined phase, where processes are evaluated on a more qualitative 
than quantitative basis. This stage would be the ultimate goal if it were not for the importance of 
continual process improvement.



Optimizing

In the Optimizing phase of a CMM, continual process improvements are accomplish by innovative 
technologies, which may be implemented incrementally. It will be noted that continual improvement is a 
tenet of many process improvement approaches, for example Six Sigma. In this stage processes and 
policies are mandated by the organization, which offers a clear recognition of the value of process and 
architectures. Objectives for process improvement are quantitative and are revised with regularity to 
reflect changes in business objectives. The workforce is empowered to respond with quickness and 
agility when addressing changes and meeting opportunities. Processes are defined to address causes 
of process variation and to change processes to improve performance and meet established 
quantitative process-improvement objectives.

Capability Maturity Models Integration (CMMI)

Typically, more than one maturity model may be being used within a single organization. In theory this 
may lead to the additional problem of how to integrate different maturity models to produce a meaningful 
process improvement result.

Originally the Capability Maturity Models developed and supported by the SEI included the:

●     Capability Maturity Model for Software (SW-CMM).
●     Systems Engineering Capability Model (SECM).
●     Integrated Product Development Maturity Model (IPD-CMM).

In 2000, the SEI replaced these models with the more extensive Capability Maturity Model Integration 
(CMMI). CMMI is a process improvement approach that can be used to guide process improvement 
across a project, a division, or an entire organization, clarifying the disparate capability models that each 
entity may be using. CMMI helps to integrate traditionally separate organizational functions, set process 
improvement goals and priorities, provide guidance for quality processes, and provide a point of 
reference for appraising current processes.

The use of the CMMI models improves on the best practices of the previous source models of enabling 
organizations to better:

●     Link management and engineering activities to business objectives.
●     Expand the scope of and visibility into the product life cycle and engineering activities to ensure 

that the product or service meets customer expectations.
●     Incorporate lessons learned from additional areas of best practice (e.g., measurement, risk 

management, and supplier management).
●     Implement more robust high-maturity practices.
●     Address additional organizational functions critical to its products and services.
●     Comply with relevant ISO standards. 

Current View
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Although statistics are not available for use of Architectural Maturity Models (AMMs), CMMs have 
experienced increasingly widespread use. Initially in the United States they were primarily employed on 
government processes, particularly those involving defense. This is not as true today. Numerous non-
governmental organizations now employ AMMs. In a sign of the popularity of this approach, the 
Department of Commerce offers an AMM on its website.

AMMs were initially developed to give Defense organizations a yardstick by which to assess and 
describe the capability of software contractors to provide software on time, within budget, and 
conforming to acceptable standards, in order to be eligible for defense contracts. Today organizations 
must implement CMMs in order to obtain defense contracts.

With the push by the Federal Government for adoption of the Federal Enterprise Architecture (FEA) 
initiative, AMMs and CMMs are commonly viewed as models by which organizations, either government 
or non-government, can gauge the maturity of applications and processes as well as how close to FEA 
compliance they may be. Therefore, as a tool for standardizing outsourcing and software development 
work, CMMs have been utilized by economic development agencies in India, Ireland, Egypt, and 
elsewhere, as well as in the US.

There is a great deal of current discussion about the relation between CMMs and agile programming. 
On the one hand, CMMs seem to place a premium on standardized processes, since they are based on 
benchmarks, and this appears to contradict the agile programming model. On the other hand, agile 
programming and CMM have the same goal, namely, the efficient design and operation of the 
enterprise. The means by which those goals are achieved may vary from situation to situation without 
violating the principles of the AMM. Therefore a growing body of opinion holds that there is no basic 
contradiction between CMMs and agile programming.

Outlook
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Vendors increasingly use AMMs as tools to help them craft work proposals. Typically an AMM uses 
terminology developed by the vendor, although the principles are likely to correspond in general to 
those of the CMMI, and the vendor may use the analysis to try to steer business its way..

An AMM is well suited for bureaucratic organizations such as government agencies, large corporations 
and regulated monopolies, but it is also useful for smaller enterprises or organizations, and their use of 
AMMs may be expected to increase. Larger organizations may employ CMM auditors who report their 
results directly to the executive level, a practice encouraged by SEI but by no means mandatory. Any 
rigorous assessment of processes and procedures will benefit an organization.

CMMI has been characterized as being heavily bureaucratic, emphasizing processes over deliverables. 
Also, no organizations verify fraudulent process claims, and the SEI does not release information about 
specific companies that have been appraised, although appraisers are required to file records of their 
final assessments with the institute. As a result, the possibility of false claims for AMMs exists. This may 



be particularly important as the outsourcing of development work increases.

Recommendations
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With the current economic situation, IT departments continually find themselves thinking in cost-
effective ways. An AMM is not primarily a device for reducing costs. Such cost reduction may or may 
not result from the analysis that an AMM requires. An AMM is a tool for creating more effective 
processes, not necessarily for creating less expensive ones, but as with any process improvement, cost 
savings may result as well. An AMM is often a useful analytical tool, and may well serve to guide the 
enterprise in developing its processes and procedures. At a minimum, it brings perspective and an 
analytic viewpoint to the processes of the organization. 

Developing an AMM does not have to be expensive; vendors may offer different prices according to the 
level of service obtained, so initial estimates may be reasonable. Some vendors will offer an AMM 
analysis without cost as part of the effort to obtain a contract with the organization. Proposals that 
involve considerable cost should be evaluated based on the size and complexity of the organization, 
since in the case of an AMM price may exceed value. 

There is no substitute for due diligence concerning the viability of a AMM claim of a potential vendor, 
including offshore companies. There seems to be little or no interest in the industry's policing itself, and 
even if there were, it is not clear that such self-policing would be effective. The enterprise should not be 
over impressed by sweeping proposals for AMMs, particularly for those whose costs are out of 
proportion to the size of the enterprise, or for claims of high positions on the AMM. Such claims should 
be verified and not taken at face value.

On the other hand, to compete for outsourced government projects, an analysis using an AMM may well 
be necessary. The increasing complexity of contractual relationships with both onshore and offshore 
companies means that AMM assessments may have to be highly collaborative. Again, an attitude of 
"buyer beware" will make the difference between a successful venture into an AMM or any CMM, and a 
not so pleasant experience.

Web Links
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Carnegie Mellon University: http://www.cmu.edu 
Federal Enterprise Architecture - http://www.whitehouse.gov/omb/egov/a-1-fea.html
Software Engineering Institute: http://www.sei.cmu.edu/
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