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The Engineering Challenge

Build and deliver a system that satisfies 

business and mission goals

• Initial operational capability goals

• Lifecycle goals for evolution and 

maintenance
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Architecture Can Reduce Risk
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Establishing a Discipline of Software Architecture

Conformance reviews 
and automation 

(under development)

Architecting in agile 
environments, managing 

technical debt, 
refactoring automation 
(under development)

Contextually relevant prototypes
Attribute-Driven Design, & 

Architecture Options Workshop

Architecture Tradeoff Analysis 
Method (ATAM), Incremental 

Design Reviews

Views 
& Beyond

Range of methods and 
practices applicable at 
different points in the 
development lifecycle.
• Domains of expertise include 

IT, C2, tactical, and health 
informatics

• Technology expertise 
includes IoT, big data, digital 
twin, cloud, and machine 
learning

10+ courses, available in a 
mix of public, on-site, and 
eLearning options.

3 professional certificates.

A collection of books for 
wide dissemination.
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Architecture-related Activities

Architecture-related activities include the following:

• creating the business case for the system

• understanding the requirements

• creating and/or selecting the architecture

• documenting and communicating the architecture

• analyzing or evaluating the architecture

• setting up the appropriate tests and measures against the architecture

• implementing the system based on the architecture

• ensuring that the implementation conforms to the architecture

• evolving the architecture so that it continues to meet business and mission goals 

Architecture-related activities run throughout the iterative and incremental development 

life-cycle. 
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Selected Experience and Projects

Coaching an architecture team through iterative architecture development and evaluation 

(Bursatec)

Coaching team though planning and executing architecture-led iterative multi-year 

refactoring/modernization (FDA)

Architecture governance and identifying portfolio-level architecture debt (FDA)

Architecture-led/evidence-based/data-driven technology selection (MHS/TATRC)

Architectures for exa-scale systems (SKA)

Architectures for command and control (UC2)

Architecture practices/competence assessments (DoD platform modernization PMO, DIB 

contractor)
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Architecture Done Incrementally

Bolsa Mexicana de Valores (BMV) operates the Mexican 
Financial Markets on behalf of the Mexican government.

• Bursatec is the technology arm of the BMV

BMV desired a new stock trading engine to drive the 
market. 

• BMV performed a build/buy analysis

• Decided that Bursatec would replace their three existing 
trading engines with one in-house developed system

Bursatec committed to deliver the trading engine in 8-10 
quarters.

• High performing

• Reliable and with high quality

• Scalable

http://upload.wikimedia.org/wikipedia/commons/0/0f/Bolsa_Mexicana_de_Valores.png
http://upload.wikimedia.org/wikipedia/commons/0/0f/Bolsa_Mexicana_de_Valores.png
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Results

The system had significantly improved quality attribute response times developed within 

budget with a junior, inexperienced team. 

Measure Target Actual

Latency 1ms 0.1ms

Throughput 

(transactions per second)
1,000 200,000

Schedule (months) 18 17

Quality (defects/KLOC found 

during validation testing)
0.25 0.1
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Parallel Architecture and Development Activities
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Evaluations During Iteration Cycle Provide Visibility and 
Reduce Risk
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Analyzable Architecture Models Discover System Level 
Issues Early in Development

Architecture Modeling Languages

• AADL – Runtime qualities

• UML/SysML

- Structure, dependencies

- Behavior

• Dependency Structure Matrix, Graphs

- Dependencies

Which models? What are your questions?

You have questions about architecture/system

→ Identify the evidence (measures and metrics) 
to answer

→ Choose analysis to produce the evidence

→ Create models to facilitate the analysis
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Discussion
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https://resources.sei.cmu.edu/library/author.cfm?authorID=4463

mailto:jklein@sei.cmu.edu
https://resources.sei.cmu.edu/library/author.cfm?authorID=3271
mailto:jivers@sei.cmu.edu
https://resources.sei.cmu.edu/library/author.cfm?authorID=4463

