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For presentation at the Fourth Software Engineering Institute (SEI) Software 

Architecture Technology User Network (SATURN) Workshop.  The authors can 

be reached at cb@Mitre.org or ioannis @Mitre.org.

In preparation for a customer’s Software System Critical Design Review 

(CDR); we concluded that an assessment approach based on a hybrid version 

of the SEI’s Architecture Trade-Off Analysis Method (ATAM) would be a good 

approach for an assessment of this software architecture.  This paper will 

provide ideas on how to apply the SEI’s ATAM method within the context of a 

formal software CDR of a large scale complex software system.
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MITRE and Government support engineers were requested to assess the 

software architecture for a customer’s project in preparation for a Critical 

Design Review (CDR).  The CDR was a key milestone event, where the 

contractor had to present and demonstrate evidence that their selected 

software architecture and detailed design will meet the program’s key 

performance parameters and form the foundation for future Increments.  The 

focus of this software assessment was to investigate at how well the software 

design met a number of architecture quality attributes such as, configurability, 

extensibility, scalability, modularity, reliability and interoperability. Particular 

attention was focused on the interoperability and extensibility of the system 

since it is intended to be enhanced significantly in the future.  We considered 

several SEI-developed architecture assessment approaches, and concluded 

that an assessment approach based on a hybrid version of the SEI’s ATAM 

would be optimum for this assignment based on our experience in applying 

ATAM to other projects.  The time and resources available for the assessment 

during the CDR were limited, so our hybrid approach maximized the use of the 

available assessment resources and software architecture documentation 

being prepared for this CDR.  There were fewer iterative phases in this hybrid 

approach as there is in the full ATAM, this allowed an architecture assessment 

with requiring as much interaction with the customers.
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The ATAM defines four major phases numbered 0 – 3.  The activities 
associated with each phase were tailored to address the CDR needs. The 
activities are described in greater detail in the subparagraphs below.  Briefly, 
an ATAM Phase 0 consists of an assessment team overview presentation of 
the proposed software architecture approach and presentation of the initial set 
of questions.  Phase 0 laid the groundwork for the ATAM's Phase 1 and Phase 
2, leading to a software architecture assessment report produced during 
Phase 3.  In the subsections below, each Phase is described in more detail, 
followed by a description of how each phase was applied to this project.

During Phase 0, MITRE and Government read the required contract 
documents (e.g., Statement of Work), the associated requirement documents 
(Capabilities Description Document, Technical Requirements Document) and 
the integrated master schedule. The team extracted the related paragraphs 
that identity the architecture qualities and the types of products that will be 
presented by the contractor during the CDR. The first item will ensure that we 
are working within the legal bounds of the contract and the latter will provides 
us an idea of the products and the architecture presentation style. The next 
step was to work with the program manager to influence the contents of the 
CDR material.  In parallel, we were preparing the assessment checklists.  
Using these assessment checklists as our guide, we were able to propose 
tailored CDR documents and a CDR agenda that will fit the SW Assessment 
checklist framework. 



5

Phase 1 covered development of ATAM “business drivers” (which the 

application domain stakeholders and customer believe are important) and the 

identification of software architecture approaches.  The hybrid approach to 

ATAM would mean mostly simplifying the software architecture and 

presentations.  We would still go through the same 9 ATAM steps, but with less 

formality than what is described in the SEI’s ATAM reference.  Other ATAM 

reports that MITRE has participated in during the past have shown the ATAM 

to be a very "heavyweight" approach; the assessment of this project by 

necessity of the resource limitations and schedule demands had to be more of 

a  “lightweight” assessment.  The 9 ATAM steps followed in this assessment 

are shown below in this slide.

Typical checklists included a standard ATAM questionnaire; software quality 

assessment; net-centric checklist for NESI compliance, data management; 

information assurance, Internet Protocol version 6 (IPv6); DoD Architecture 

Framework (DoDAF) architecture questionnaire; software best practices; 

programming models; software framework. The lists served as a backbone for 

further exploration and questioning.  We were also able to get a feel from the 

users what are the most important mission capabilities and most important 

architecture quality attributes matched against them.
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In Phase 2 we analyzed the various software architecture products, particularly 

the architecture usage and modification “scenarios” that developer’s use of 

UML should be producing.  One such candidate change scenario, to assess 

software architecture extensibility, was the Dynamic Interface Reconfiguration 

Capability.  This new capability, introduced in the next software increment, will 

allow to dynamically change interfaces and its parameters without an orderly 

system shutting down.  The net-centric compliance scenario was used to 

assess the interoperability attribute of the project’s software architecture. 

During the TEM, the ATAM team talked with the developers, system users and 

other stakeholders to gain concurrence of the scenario(s) we would use in this 

ATAM Phase 2 to assess the robustness of the software architecture.

During the ATAM team’s meeting with these stakeholders, we were able to 

conduct Phases 0 and 1 of the ATAM, covering steps #1 - #6 in the ATAM list 

shown above.  The ATAM “business drivers”, identified in step #2 of the 

previous slide, were established by the system users as “exit criteria” for the 

CDR and come directly from the system’s Statement of Work (SOW).  The 

table here provides a list of the project’s key quality attributes.
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Phase 3 of the assessment was to interview the stakeholders and engineers 

and assemble and evaluates the data require to generate the ATAM report for 

the customer.  Based on these answers and a review of these software 

architecture products, the ATAM team arrived at some preliminary conclusions 

that assessed the contractor’s software architecture.
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The developer’s use of UML is generally good and consistent with good UML 

design practices.  While extensive, it is possible to trace through most of 

this system spiral’s software architecture, and the developer’s 

presentations at the CDR should be understandable to most system 

stakeholders.

The developer’s use of UML as part of an overall software architecture is 

generally understandable; with nearly all UML diagrams carefully noted and 

annotated to document assumptions and special cases in the threads of 

behavior.

The developer’s use of IBM/Rational Rose and Requisite Pro Computer-Aided 

Software Engineering (CASE) tools is very careful and thorough, but is also 

very hierarchical with minimal opportunities for commonality or Web 

Service (WS) development across system components explored.
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The connections between the system-level notations (such as for the “N-tier” 

architectures being used) and the software architecture notations used 

within UML could be difficult to follow.  This was particularly true for the 

DoDAF “views” being developed.

There is very limited “net-centricity” in the current software architecture.  

Adding the NR-KPP may prove to be difficult and expensive, and this 

software architecture has limited current support for net-centric notions.

The developer’s decision to extensive reuse code in a number of the current 

components may make any future large scale architectural changes 

beyond the current spiral difficult and expensive to implement.
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Part of the ATAM preparation work done prior to the first step was to see what 

available documents could be provided by the developers. This table lists the 

document artifacts required to conduct the evaluation.  The documents should 

be available in both paper and electronically; with columns on the right side 

indicating which were on contract and available to the ATAM team.
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The ATAM team requested from the contractor to make available the following 

information shown in the table above in electronic form. The contractors 

Software engineers were able to generate the standard output from their Rose 

and Requisite Pro CASE tools as part of the software architecture.  However, 

the ATAM and other stakeholders team at the Design TEM did not have any 

electronic access, and the contractor have no plans to provide such access by 

the time of CDR. 
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The ATAM Team also prepared a list of questions that the contractor should 

respond during the ATAM discussions, with final answers due at the CDR. The 

checklist has 14 major questions.
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This table shows an ATAM-based summary of the software architecture quality 

assessment attributes and concerns.  Each of the quality attributes (shown 

both in the list of Business Drivers on an earlier slide and the first columns 

above) have had their importance and difficulty supplied during on-site 

discussions held during the CDR, with the Description of each attribute in this 

table was supplied by both discussions with the customers and developers 

during the CDR plus reviews of the available documentation. 
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