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Part 1: Some Fundamentals
An Introduction to Architecture(s)
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Architecture is about…

Behavior
Structure

Interfaces
Partitioning -ilities

Blueprints

Relationships
Rules
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And what are –ilities?
(aka, ‘architecturally significant requirements’)

LIST  OF  SYSTEM  QUALITY  ATTRIBUTES
accessibility composability deployability flexibility modifiability recoverability seamlessness timeliness

accountability confidentiality discoverability inspectability modularity relevance self-sustainability traceability

accuracy configurability distributability installability observability reliability securability transparency

adaptability correctness durability integrity operability repeatability simplicity ubiquity

administrability credibility effectiveness interchangeability orthogonality reproducibility stability understandability

affordability customizability efficiency interoperability portability resiliency standards compliance upgradability

agility debuggability evolvability learnability precision responsiveness supportability usability

auditability degradability extensibility localizability predictability reusability survivability vulnerability

autonomy determinability failure transparency maintainability process capabilities robustness sustainability

availability demonstrability fault-tolerance manageability producibility safety tailorability

compatibility dependability fidelity mobility provability scalability testability

Ref: https://en.wikipedia.org/wiki/List_of_system_quality_attributes  

(PARTIAL)



Some flavors of architecture

Software
System/SoS
Enterprise
Business
Mission
 …

Data
Application
Network
Security
Technical
 …

Contextual
Conceptual
Operational
Logical
Physical
 …
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A partial look: civil architecture
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A partial look: software architecture
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ref: https://www.govinfo.gov/media/FDsys_Architecture.pdf 

https://www.govinfo.gov/media/FDsys_Architecture.pdf


A partial look: systems architecture
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ref: NATO Architecture Framework Version 4 (2018)

https://www.nato.int/cps/en/natohq/topics_157575.htm


A partial look: enterprise architecture
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ref: https://www.ea.oit.va.gov 

https://www.ea.oit.va.gov/


So, we architect to…

MANAGE RISK

MANAGE COMPLEXITY
MANAGE CHANGE
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The architect’s dictionary* (a sampling)

*Ref: ISO/IEC/IEEE 42010:2022, Software, systems and enterprise — Architecture description
 Available from ISO website or through IEEE Xplore subscription (if your company/org has this)

TERM DEFINITION
architecting conceiving, defining, expressing, documenting, communicating, certifying proper 

implementation of, maintaining and improving an architecture throughout the life cycle of an 
entity of interest 

architecture fundamental concepts or properties related to an entity in its environment and governing 
principles for the realization and evolution of this entity and its related life cycle processes

architecture description work product used to express an architecture 

architecture description 
framework

conventions, principles and practices for the description of architectures established within a 
specific domain of application or community of stakeholders 

architecture view information item, governed by an architecture viewpoint, comprising part of an architecture 
description

architecture viewpoint conventions for the creation, interpretation and use of an architecture view to frame one or 
more concerns 
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https://www.iso.org/standard/74393.html


Building blocks beyond ‘the language’…

• Architecture approaches

• Architecture viewpoints & 
models

• Architecture frameworks

• Architecture standards

• Heuristics

• …and more
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But so many frameworks…
so little time
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Abbrev. Framework Focus Area

ACTIF
Architecture cadre des Transports intelligents en France 
[Framework Architecture for Intelligent Transport in France] 

Methodology, Reference Architecture

AF-EAF (US) Air Force Enterprise Architecture Framework Development/Investment Guide
ASAM Applied Systems Architecting Method Methodology (general); “Art of Systems Architecting”
CAF (US) C4ISR Architecture Framework (superceded by DoDAF) Model Descriptions, Metamodel
DAF (Australian) Defence Architecture Framework Model Descriptions, Metamodel
DoDAF (US) Department of Defense Architecture Framework Model Descriptions, Metamodel
DNDAF (Canadian Forces) Defence Architecture Framework Model Descriptions, Metamodel
E2AF Extended Enterprise Architecture Framework  Classification, Methodology
FEAF (US) Federal Enterprise Architecture Framework Components, Levels
IAF*  Integrated Architecture Framework  (Capgemini) Methodology
-- Gartner Group Framework Classification/Organization
-- Index Architecture Framework Classification/Organization
MODAF (UK) Ministry of Defence Architecture Framework (retired) Model Descriptions, Metamodel
NAF  NATO Architecture Framework Model Descriptions, Metamodel
TEAF (US) Treasury Enterprise Architecture Framework Development/Investment Guide 
TISAF (US) Treasury Information Sys Architecture Framework Development/Investment Guide
TOGAF The Open Group Architecture Framework Methodology, Metamodel
UAF  Unified Architecture Framework Model Descriptions, Metamodel
Zachman Zachman Framework for Enterprise Architecture Classification/Organization/Ontology



And, let’s not forget our INCOSE 
resources

• Systems Engineering Handbook
• Architecture: conceptualization, elaboration, 

evaluation (per ISO 42020; reproduced there 
with permissions)

• INCOSE Architecture Working Group (US)

• INCOSE Architecture Working Group 
(within INCOSE UK, aka ifSE)

• Ref: INCOSE UK AWG books in 
their bookstore
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https://www.incose.org/publications/se-handbook-v5
https://www.incose.org/publications/se-handbook-v5
https://ifse.org.uk/Normal_Files/Home
https://ifse.org.uk/Program_Files/Store/Default


Part 2: Doing The Work
An Introduction to Architecture(s)
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The Art of Systems Architecting 
(new edition)

• Dr. Mark Maier

• Dr. Eberhardt Rechtin

• Heuristics Categories
• Multitask, Scoping and Planning, Modeling, Prioritizing, Aggregating, Partitioning, 

Integrating, Certifying, Assessing, Rearchitecting

• A glance at Chapter 13:
The Political Process and Systems Architecting
• Dr. Brenda Forman, Lockheed-Martin Corporation (retired)
• Facts of Life

• Politics, not technology, sets the limits of what technology is allowed to achieve.
• Cost rules.
• A strong, coherent constituency is essential.
• Technical problems become political problems.
• The best engineering solutions are not necessarily the best political solutions.
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“…structured heuristics to improve the least structured, most art-like 
elements of systems design.”

https://s3-eu-west-1.amazonaws.com/s3-euw1-ap-pe-ws4-cws-documents.ri-prod/9781003483595/Mark%20Maier%204th%20Edition.mp4
https://ieeexplore.ieee.org/author/38666615300
https://ieeexplore.ieee.org/author/38666615300
https://en.wikipedia.org/wiki/Eberhardt_Rechtin
https://en.wikipedia.org/wiki/Eberhardt_Rechtin


The Art of Systems Architecting 
(new edition)

Appendix A: Sampling from ~180 Heuristics
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Type Heuristic

Multitask The first line of defense against complexity is simplicity of 
design.

Scoping The beginning is the most important part of the work.*

Modeling The eye is a fine architect. Believe it.

Integrating Relationships among the elements are what give systems their 
added value.

Certifying As time to delivery increases, the threat to functionality 
increases.

Assessing If you think your design is perfect, it’s only because you haven’t 
shown it to someone else.

Rearchitecting If you don’t understand the existing system, you can’t be sure 
you’re rearchitecting a better one.

*Plato, 4th century B.C.



Synergies

Software

Enterprise

Systems

Important: different 
‘architecture domains’ 
have synergies across 
their enablers, including:
• Design / Process
• Documenting / Modeling
• Assessment
• Notation
• Tools
• Standards

…and the list goes on

Please don’t be (negatively) biased by a 
potential resource’s name, or its terminology.
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DESIGN

DOCUMENT

ASSESS

An architect’s key needs
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ISO/IEC JTC 1/SC 7/Working Group 42

Number Published Title

42010 2022 Software, systems and enterprise — 
Architecture description

42020 2019 Software, systems and enterprise — 
Architecture processes

42030 2019 Software, systems and enterprise — 
Architecture evaluation framework

42024 in development Software, systems and enterprise — 
Architecture fundamentals

42042 in development Enterprise, systems and software — 
Reference architecture

42040 future Architecture methods

42050 future Architecture tools



An architect’s key needs: Designing
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Resource: “Recognized Methods for Architecture”  (The Open Group)
• ~40 approaches across numerous industries have this credential, e.g., …

• The Open Group Architecture Development Method (ADM)

Resource: Software Engineering Institute
• Attribute-Driven Design (ADD)

• SEI Series text> Designing Software Architectures: A Practical Approach

Resource: Design [Dependency] Structure Matrix (DSM)
• DSM Community
• MIT text> Design Structure Matrix Methods and Applications

Resource: Zachman Framework for Enterprise Architecture
• Interrogatives meet Reification; an ontology to structure your thinking

• Articles by John Zachman @ zachman-feac.com
• More articles by John Zachman @brcommunity.com

DESIGN

https://certification.opengroup.org/openca/methods
https://certification.opengroup.org/openca/methods
https://pubs.opengroup.org/togaf-standard/adm/chap01.html
https://www.amazon.com/Designing-Software-Architectures-Practical-Engineering-ebook/dp/B0CZTTJ7J5/ref=sr_1_1?crid=29OUCR7CFDGK5&dib=eyJ2IjoiMSJ9.1w4i2xvQpi_ZJgjf0Sc5cunP3E2mLJDZwfKQ8ApItwqf2SLYQ2gfqHYQ0r4dSXcR1R9wpweKCb4HI5SmpdnnFbh827mibWHT_G5g-DNAJiFoYA2D5n7Jn_7P-2mWv0yZbFAMejVTn9KnKa7qV6BFSqgBjbPuxMNRMf3TRwdkxgvhR8vuMSp2ssysxLqQh-E7kO3Yx2L1srk7jVT8RMlmw4NLVZqCi5Dx5YP43WzcB-4.b3MKdzbHzhKT8N-hG4u_K03wVLj2MB3eaBhTdM7oZAs&dib_tag=se&keywords=designing+software+architectures&qid=1718118824&s=digital-text&sprefix=designing+software+architectures%2Cdigital-text%2C161&sr=1-1
https://dsmweb.org/
https://dsmweb.org/
https://www.amazon.com/Structure-Methods-Applications-Engineering-Systems/dp/0262528886
https://zachman-feac.com/zachman/about-the-zachman-framework
https://zachman-feac.com/resources/ea-articles-reference
https://zachman-feac.com/resources/ea-articles-reference
https://www.brcommunity.com/search.php?zoom_sort=0&zoom_query=%22Zachman+Framework%22&zoom_per_page=10&zoom_and=1
https://www.brcommunity.com/search.php?zoom_sort=0&zoom_query=%22Zachman+Framework%22&zoom_per_page=10&zoom_and=1


An architect’s key needs: Documenting
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DOCUMENT

Resource: US Department of Defense Architecture Framework (DoDAF)
• 52 architecture models organized under 8 architecture viewpoints 
• DoDAF was the foundation for many other architecture description frameworks

• UK Ministry of Architecture Framework (MODAF; now retired), NATO Architecture 
Framework (NAF), Australian Defence Architecture Framework (AUSDAF), 
Department of National Defence and Canadian Forces Architecture Framework 
(DNDAF)

• Object Management Group’s Unified Architecture Framework (UAF)

Resource: Unified Architecture Framework (UAF)
• Consolidation of ‘core elements’ of various Defense/Defence-centric frameworks
• UAF fact sheet

Resource: The Open Group Architecture Framework
• Architecture Content: Chapter 2: TOGAF Content Framework and Enterprise Metamodel

https://dodcio.defense.gov/library/dod-architecture-framework
https://www.nato.int/cps/en/natohq/topics_157575.htm
https://trak-community.org/index.php/wiki/DNDAF
https://www.omg.org/uaf/
https://www.omg.org/uaf
https://www.omg.org/intro/UAF.pdf
https://www.omg.org/intro/UAF.pdf
https://pubs.opengroup.org/togaf-standard/architecture-content/chap02.html


An architect’s key needs: Assessing
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ASSESS

Resource: Software Engineering Institute
• Architecture Tradeoff Analysis Method (ATAM®)
• Various technical reports posted in the SEI Digital Library 

Resource: The Open Group Architecture Framework
• Chapter 6: Architecture Compliance

• Section 6.4: Compliance Review Process
• Section 6.5: Compliance Review Checklists

• Hardware, O/S, Services, Middleware, Applications, Security, System 
Management, Systems Engineering, SE Methods & Tools

https://insights.sei.cmu.edu/library/architecture-tradeoff-analysis-method-collection/
https://pubs.opengroup.org/togaf-standard/ea-capability-and-governance/chap06.html


On Standards: a few suggestions…

There are many architecture-related 
standards & established techniques 
which can be leveraged. 

The upcoming slides touch on a few 
of these.
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A glimpse at: TOGAF  (history & 
structure)

• Originally developed as the US Department of Defense 
Technical Architecture Framework for Information 
Management

• Transitioned to The Open Group in 1995

• Includes the Architecture Development Method, a 
methodology organized in a series of phases (graphic 
on left) and documented in two major areas:

1) Fundamental Content

2) TOGAF Series Guides, detailed guidance on how to use 
the TOGAF framework

25



A glimpse at: TOGAF  (references)

• TOGAF home page: 
https://www.opengroup.org/togaf 

• TOGAF 10 digital edition:  
https://www.opengroup.org/togaf/10thedition 

• TOGAF 10 fundamental content: 
https://pubs.opengroup.org/togaf-standard/introduction/index.html 

• TOGAF library: 
https://publications.opengroup.org/togaf-library 
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IMPORTANT NOTE: 
If you wish to use the TOGAF Standard for commercial purposes, then your 
organization must have a current TOGAF Standard Annual Commercial License. 
This applies to both members and non-members of The Open Group 
Architecture Forum.
Ref: https://www.opengroup.org/togaf-standard-10th-edition-commercial-license 

https://www.opengroup.org/togaf
https://www.opengroup.org/togaf/10thedition
https://pubs.opengroup.org/togaf-standard/introduction/index.html
https://pubs.opengroup.org/togaf-standard/introduction/index.html
https://pubs.opengroup.org/togaf-standard/introduction/index.html
https://publications.opengroup.org/togaf-library
https://publications.opengroup.org/togaf-library
https://publications.opengroup.org/togaf-library
https://www.opengroup.org/togaf-standard-10th-edition-commercial-license
https://www.opengroup.org/togaf-standard-10th-edition-commercial-license
https://www.opengroup.org/togaf-standard-10th-edition-commercial-license
https://www.opengroup.org/togaf-standard-10th-edition-commercial-license
https://www.opengroup.org/togaf-standard-10th-edition-commercial-license
https://www.opengroup.org/togaf-standard-10th-edition-commercial-license
https://www.opengroup.org/togaf-standard-10th-edition-commercial-license
https://www.opengroup.org/togaf-standard-10th-edition-commercial-license
https://www.opengroup.org/togaf-standard-10th-edition-commercial-license
https://www.opengroup.org/togaf-standard-10th-edition-commercial-license
https://www.opengroup.org/togaf-standard-10th-edition-commercial-license


A glimpse at: DoDAF  (history)
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4 Views
• All (AVs)
• Operational (OVs)
• Systems (SVs)
• Technical Standards 

(TVs)

26 Products

CAF 2.0/
DoDAF 

1.0
4 Views
• All (AVs)
• Operational (OVs)
• Systems (SVs)
• Technical Standards 

(TVs)

29 Products

DoDAF 
1.5

8 Viewpoints
• All (AVs)
• Capability (CVs)
• Data & Information 

(DIVs)
• Operational (OVs)
• Project (PVs)
• Service (SvcVs)
• Standards (StdVs)
• Systems (SVs)

52 Products

DoDAF 
2.02



A glimpse at: DoDAF  (structure)

• Important note: Don’t be distracted 
(misled) by the ‘DoD’ acronym in its name

• Originally developed as the C4ISR 
Architecture Framework (CAF) in 1996

• A series of architecture description models 
collected into various viewpoints

• Includes a metamodel to convey the 
models’ constructs/underpinnings

• Does >not< include guidance on how to 
develop each model
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A glimpse at: DoDAF  (the models)
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https://dodcio.defense.gov/Library/DoD-Architecture-Framework/dodaf20_viewpoints/
https://dodcio.defense.gov/Library/DoD-Architecture-Framework/dodaf20_viewpoints/


A glimpse at: DoDAF   (the models)
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https://dodcio.defense.gov/Library/DoD-Architecture-Framework/dodaf20_viewpoints/
https://dodcio.defense.gov/Library/DoD-Architecture-Framework/dodaf20_viewpoints/


A glimpse at: DoDAF  (references)

• DoDAF home page: 
https://dodcio.defense.gov/library/dod-architecture-
framework  

• Viewpoints & Models: 
https://dodcio.defense.gov/Library/DoD-Architecture-
Framework/dodaf20_viewpoints 

• Archives of PDF versions: 
https://dodcio.defense.gov/Library/DoD-Architecture-
Framework/dodaf20_archives
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FYI: UAF is a superset of DoDAF, et. al.  See OMG’s fact sheet at https://www.omg.org/intro/UAF.pdf. 

https://dodcio.defense.gov/library/dod-architecture-framework
https://dodcio.defense.gov/library/dod-architecture-framework
https://dodcio.defense.gov/library/dod-architecture-framework
https://dodcio.defense.gov/library/dod-architecture-framework
https://dodcio.defense.gov/library/dod-architecture-framework
https://dodcio.defense.gov/Library/DoD-Architecture-Framework/dodaf20_viewpoints
https://dodcio.defense.gov/Library/DoD-Architecture-Framework/dodaf20_viewpoints
https://dodcio.defense.gov/Library/DoD-Architecture-Framework/dodaf20_viewpoints
https://dodcio.defense.gov/Library/DoD-Architecture-Framework/dodaf20_viewpoints
https://dodcio.defense.gov/Library/DoD-Architecture-Framework/dodaf20_viewpoints
https://dodcio.defense.gov/Library/DoD-Architecture-Framework/dodaf20_archives
https://dodcio.defense.gov/Library/DoD-Architecture-Framework/dodaf20_archives
https://dodcio.defense.gov/Library/DoD-Architecture-Framework/dodaf20_archives
https://dodcio.defense.gov/Library/DoD-Architecture-Framework/dodaf20_archives
https://dodcio.defense.gov/Library/DoD-Architecture-Framework/dodaf20_archives
https://www.omg.org/intro/UAF.pdf
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A glimpse at: Zachman Framework 
(history)

2001 2003

1987 19921984



A glimpse at: Zachman Framework 
(structure)

• First published by John A. Zachman in the 
IBM Systems Journal, 1987

• A generic schema to describe any complex 
entity (airplane, skyscraper, information 
system, …)

• Categorization of ‘architecture primitives’ 
through the intersection of interrogatives 
(columns) and perspectives (rows)

• Interrogatives are not presented in a specific 
sequence

• Reification phases, top-down, spanning the 
different stakeholders / perspectives

• No prescribed models or methodology
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A glimpse at: Zachman Framework
(the rules)

Framework Rules*

• The columns have no order.

• Each column has a simple, basic model.

• The basic model of each column must be 
unique.

• Each row represents a distinct, unique 
perspective.

• Each cell is unique.

• The composite or integration of all cell models 
in one row constitutes a complete model from 
the perspective of that row.

• The logic is recursive.

34

*John Zachman, J.F. Sowa; Extending and Formalizing the Framework for Information Systems Architecture, IBM Systems Journal, Vol. 31, No. 3 (1992); IBM Publication G321-5488 



A glimpse at: Zachman Framework
(references)

• Zachman home page: 
https://zachman-feac.com 

• Zachman articles:
https://zachman-feac.com/resources/ea-
articles-reference  

• Zachman video library:
https://zachman-
feac.com/index.php?option=com_spsimp
leportfolio&view=items&Itemid=997  
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https://zachman-feac.com/
https://zachman-feac.com/
https://zachman-feac.com/
https://zachman-feac.com/resources/ea-articles-reference
https://zachman-feac.com/resources/ea-articles-reference
https://zachman-feac.com/resources/ea-articles-reference
https://zachman-feac.com/resources/ea-articles-reference
https://zachman-feac.com/resources/ea-articles-reference
https://zachman-feac.com/resources/ea-articles-reference
https://zachman-feac.com/resources/ea-articles-reference
https://zachman-feac.com/index.php?option=com_spsimpleportfolio&view=items&Itemid=997
https://zachman-feac.com/index.php?option=com_spsimpleportfolio&view=items&Itemid=997
https://zachman-feac.com/index.php?option=com_spsimpleportfolio&view=items&Itemid=997
https://zachman-feac.com/index.php?option=com_spsimpleportfolio&view=items&Itemid=997


A glimpse at: ATAM (history, constructs)
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• Developed 1997-2000 by Software Engineering 
Institute at Carnegie-Mellon University 

• Evaluating Software Architectures  [Clements, et. al.] 
published by Pearson Education, 2001

https://www.amazon.com/Evaluating-Software-Architectures-Methods-Studies/dp/020170482X/ref=sr_1_3?dchild=1&keywords=evaluating+software+architectures&qid=1634699011&qsid=136-7899852-3462208&sr=8-3&sres=020170482X%2C148426701X%2C3639240413%2CB077GCRV8S%2C0128498900%2C1911531204%2C3319944622%2C3659914959%2C1447146816%2CB096RHG67B%2C354058577X%2C354060300X%2C1852335998%2C3319341677%2C1439812624%2CB07SZD14FS&srpt=ABIS_BOOK
https://www.amazon.com/Evaluating-Software-Architectures-Methods-Studies/dp/020170482X/ref=sr_1_3?dchild=1&keywords=evaluating+software+architectures&qid=1634699011&qsid=136-7899852-3462208&sr=8-3&sres=020170482X%2C148426701X%2C3639240413%2CB077GCRV8S%2C0128498900%2C1911531204%2C3319944622%2C3659914959%2C1447146816%2CB096RHG67B%2C354058577X%2C354060300X%2C1852335998%2C3319341677%2C1439812624%2CB07SZD14FS&srpt=ABIS_BOOK


A glimpse at: ATAM (approach)

Presentation
1. Present the ATAM®

2. Present business drivers
3. Present architecture

Investigation / Analysis
4. Identify architectural approaches
5. Generate quality attribute tree
6. Analyze architectural approaches

Testing
7. Brainstorm and prioritize scenarios
8. Analyze architectural approaches

Reporting
9. Present results
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First-glance reading suggestions

• The Open Group Architecture Framework
• Digital edition: Getting Started

• Department of Defense Architecture Framework
• Table of the 52 models: DoDAF Version 2, Table 3.4.2.9-1 (p39)
• Background: Introduction and What’s New
• Viewpoints and Models

• Zachman Framework for Enterprise Architecture
• Overview: A Concise Definition of the Zachman Framework
• First article (1987): A Framework for Information Systems 

Architecture
• Second article (1992): Extending and Formalizing the 

Framework for Information Systems Architecture

38

https://pubs.opengroup.org/togaf-standard/index.html
https://dodcio.defense.gov/Portals/0/Documents/DODAF/DoDAF%20V2%20-%20Volume%201.pdf#page=39
https://dodcio.defense.gov/Portals/0/Documents/DODAF/DoDAF%20V2%20-%20Volume%201.pdf#page=39
https://dodcio.defense.gov/Portals/0/Documents/DODAF/DoDAF%20V2%20-%20Volume%201.pdf#page=39
https://dodcio.defense.gov/Library/DoD-Architecture-Framework/dodaf20_background/
https://dodcio.defense.gov/Library/DoD-Architecture-Framework/dodaf20_viewpoints/
https://dodcio.defense.gov/Library/DoD-Architecture-Framework/dodaf20_viewpoints/
https://zachman-feac.com/resources/ea-articles-reference/166-the-concise-definition-of-the-zachman-framework-by-john-a-zachman
https://zachman-feac.com/resources/ea-articles-reference/154-1987-ibm-systems-journal-a-framework-for-information-systems-architecture
https://zachman-feac.com/resources/ea-articles-reference/154-1987-ibm-systems-journal-a-framework-for-information-systems-architecture
https://zachman-feac.com/resources/ea-articles-reference/155-1992-ibm-systems-journal-extending-and-formalizing-the-framework-for-information-systems-architecture
https://zachman-feac.com/resources/ea-articles-reference/155-1992-ibm-systems-journal-extending-and-formalizing-the-framework-for-information-systems-architecture


And let’s not forget ‘governance’

• Architecture decisions

• Project/program/org

• Implementation

• Architecture changes

• Companywide architecture 
enablers

39

GOVERNANCE



Part 3: Ecosystem
An Introduction to Architecture(s)

40



The ideal architect should be… 
•    a person of letters, 
•    a skillful draftsman, 
•    a mathematician, 
•    familiar with historical studies, 
•    a diligent student of philosophy,
•    acquainted with music,
•    not ignorant of medicine, 
•    learned in the responses of jurisconsults, 
•    familiar with astronomy and astronomical calculations.      

– Vitruvius, De Architectura (~25 BC)
41

Role & skills



Competencies
• (software) Software Engineering Institute

• Videos on the role of software architects:
• What Makes a Good Software Architect?
• Becoming a Better Software Architect
• Where Software Architects Make a Difference
• …and more

• (software) Dana Bredemeyer
• Architect Competency Framework

• (systems) Gerrit Muller
• The Role and Task of the System Architect

• (enterprise) The Open Group
• Architecture Skills Framework

42

Role & skills

https://www.youtube.com/@TheSEICMU/search?query=software%20architect
https://www.youtube.com/@TheSEICMU/search?query=software%20architect
http://www.bredemeyer.com/pdf_files/ArchitectCompetencyFramework.PDF
http://www.bredemeyer.com/pdf_files/ArchitectCompetencyFramework.PDF
https://www.gaudisite.nl/RoleSystemArchitectPaper.pdf
https://www.gaudisite.nl/RoleSystemArchitectPaper.pdf
https://pubs.opengroup.org/togaf-standard/architecture-skills-framework/index.html
https://pubs.opengroup.org/togaf-standard/architecture-skills-framework/index.html


*Not comprehensive

Professional organizations & consortia*

• INCOSE 
• Architecture Working Group 

• Object Management Group
• C4I Domain Task Force (regarding UAF)

• The Open Group
• Architecture Forum, ArchiMate Forum, Service-Oriented Architecture 

Work Group
• Future Airborne Capability Environment (FACE) Consortium
• Sensor Open Systems Architecture (SOSA) Consortium

• Association of Enterprise Architects
• Global community; regional Chapters, Journal of Enterprise Architecture; work 

groups and special interest groups

• National Defense Industrial Association (NDIA)
• Architecture Committee under their Systems Engineering Division
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https://www.incose.org/communities/working-groups-initiatives/architecture
https://www.incose.org/communities/working-groups-initiatives/architecture
https://www.omg.org/c4i
https://www.omg.org/c4i
https://www.opengroup.org/architecture-forum
https://www.opengroup.org/architecture-forum
https://www.opengroup.org/archimate-forum
https://www.opengroup.org/forum/service-oriented-architecture-soa
https://www.opengroup.org/forum/service-oriented-architecture-soa
https://www.opengroup.org/forum/service-oriented-architecture-soa
https://www.opengroup.org/forum/service-oriented-architecture-soa
https://www.opengroup.org/face
https://www.opengroup.org/sosa
https://www.globalaea.org/
https://www.globalaea.org/
https://www.ndia.org/divisions/systems-engineering/committees/architecture-committee
https://www.ndia.org/divisions/systems-engineering/committees/architecture-committee


Some Considerations

• Open Certified Architect

• The Open Group Architecture Framework 
(TOGAF)

• Certified Professional for Software Architecture 
(CPSA)

• IASA Certified IT Architect

• FEAC Institute: Certified Enterprise Architect

• Zachman Certified Enterprise Architect

• Certified SAFe® Architect
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Certifications: affirming your credentials

https://www.opengroup.org/certifications/certified-architect-open-ca
https://www.opengroup.org/certifications/certified-architect-open-ca
https://www.opengroup.org/certifications/togaf
https://www.opengroup.org/certifications/togaf
https://www.opengroup.org/certifications/togaf
https://www.isaqb.org/certifications/cpsa-certifications/
https://www.isaqb.org/certifications/cpsa-certifications/
https://www.isaqb.org/certifications/cpsa-certifications/
https://www.iasaglobal.org/iasa-professional/
https://www.iasaglobal.org/iasa-professional/
https://zachman-feac.com/feac/certification-comparison
https://zachman-feac.com/feac/certification-comparison
https://zachman-feac.com/zachman/zcea-course-details
https://zachman-feac.com/zachman/zcea-course-details
https://www.credly.com/org/scaled-agile/badge/certified-safe-5-architect
https://www.credly.com/org/scaled-agile/badge/certified-safe-5-architect
https://www.credly.com/org/scaled-agile/badge/certified-safe-5-architect
https://www.credly.com/org/scaled-agile/badge/certified-safe-5-architect


Now about AI…
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• Some Challenges
• Learning datasets are coming 

from…where?

• Retraining your workforce to 
‘architect with AI’

• Will there be vendor/tool support in 
place to address your context and 
your needs?

• Some Opportunities
• Autogenerated, pedigreed 

architecture baselines

• Autogenerated reference 
architectures

• Reducing time, saving money, 
improving quality…maybe

• Or perhaps more 
practically…
• AI-assisted architecting

• AI-generated ‘slivers’ of 
architecture enablers



Part 4: Learning More…
An Introduction to Architecture(s)
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Learning about…’art’

Presenter Notes
Presentation Notes
This Photo by Unknown Author is licensed under CC BY




So where to find ‘architectures’?
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• Unfortunately, the answer is not just a Google 
search away

• Brace yourself for older examples…if you can find 
examples

• >Not< an endorsement, but here are some options:
• Udemy: Software Architecture Case Studies

• US Government Publishing Office Federal Digital 
System: System Architecture

• India Digital Ecosystem Architecture

• US Internal Revenue Service Enterprise Architecture

• US Department of Agriculture: Enterprise 
Architecture Division  (note how ‘thin’ some info can 
be)

https://www.udemy.com/course/software-architecture-case-studies/
https://www.udemy.com/course/software-architecture-case-studies/
https://www.govinfo.gov/media/FDsys_Architecture_v5.pdf
https://www.govinfo.gov/media/FDsys_Architecture_v5.pdf
https://www.govinfo.gov/media/FDsys_Architecture_v5.pdf
https://egovstandards.gov.in/sites/default/files/2023-05/IndEA%202.0.pdf
https://egovstandards.gov.in/sites/default/files/2023-05/IndEA%202.0.pdf
https://www.irs.gov/irm/part2/irm_02-015-001
https://www.irs.gov/irm/part2/irm_02-015-001
https://www.usda.gov/ocio/centers/irmc/enterprise-architecture-division
https://www.usda.gov/ocio/centers/irmc/enterprise-architecture-division
https://www.usda.gov/ocio/centers/irmc/enterprise-architecture-division


Where to learn more on ‘architecture’?
TEXTS

• Software Architecture in Practice
• 4th edition; 2021; SEI Series in SW Engineering

• The Art of Systems Architecting
• 4th edition; 2025; Maier & Rechtin

• An Introduction to Holistic Enterprise Architecture
• 4th edition; 2020; Dr. Scott Bernard, past Federal Chief Enterprise 

Architect, Executive Office of the President of the United States

ON-LINE READING
• SEI Software Architecture Organization

• Check out: Quality Attribute Workshops and explore their other offerings

• Grady Booch
• Handbook of Software Architecture: papers

• System Architecture Forum
• Variety of white papers posted for public access

• The Open Group Library (enterprise architecture, and more)
• Many publications are accessible with a free account
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LISTENING / WATCHING
• Software Engineering Institute (SEI) Podcasts

• https://www.sei.cmu.edu/publications/podcasts 

• YouTube
• Making Architecture Matter (Martin Fowler)
• Architecting the Unknown (Grady Booch)
• Business Architecture: A Lego Story  (US Army)
• Benefits of Enterprise Architecture (John Zachman)

PROFESSIONAL CERTIFICATE PROGRAMS
• Carnegie Mellon: Software Engineering Institute: Software 

Architecture Professional Certificate

• MIT: Architecture & Systems Engineering Certificate Program

• University of South Australia: System Architecting & 
Integration Professional Certificate

• Penn State University: Enterprise Architecture Graduate 
Certificate

https://www.amazon.com/Software-Architecture-Practice-SEI-Engineering/dp/0136886094
https://www.amazon.com/Software-Architecture-Practice-SEI-Engineering/dp/0136886094
https://www.amazon.com/Art-Systems-Architecting-Mark-Maier/dp/103277438X/ref=sr_1_1?crid=RMUUSN6ILKKJ&dib=eyJ2IjoiMSJ9.uMyrlLMIEuxryoEsu7y43p6kQy5SIh-0AHUOMctLC4941HkuJ6j5K_1ESGUaTyZfB8YV1zvyVjHMeCBqZP_0BnsQ0RgSgSRPEtJgWpAoRz1S80lG6oXqz6SFwHYR8RLUKOiWMkCok9Hcx2msb36BaQEAbFKYKCbQFOfUs1UpIRot5_pYUwvASs8N5paBuf2e.nrBFko1KlQOLLHahoMkHOv-YxpVA0RBXP4ZToLIxgH8&dib_tag=se&keywords=art+of+systems+architecting&qid=1757650036&sprefix=art+of+systems+arch%2Caps%2C130&sr=8-1
https://www.amazon.com/Art-Systems-Architecting-Mark-Maier/dp/103277438X/ref=sr_1_1?crid=RMUUSN6ILKKJ&dib=eyJ2IjoiMSJ9.uMyrlLMIEuxryoEsu7y43p6kQy5SIh-0AHUOMctLC4941HkuJ6j5K_1ESGUaTyZfB8YV1zvyVjHMeCBqZP_0BnsQ0RgSgSRPEtJgWpAoRz1S80lG6oXqz6SFwHYR8RLUKOiWMkCok9Hcx2msb36BaQEAbFKYKCbQFOfUs1UpIRot5_pYUwvASs8N5paBuf2e.nrBFko1KlQOLLHahoMkHOv-YxpVA0RBXP4ZToLIxgH8&dib_tag=se&keywords=art+of+systems+architecting&qid=1757650036&sprefix=art+of+systems+arch%2Caps%2C130&sr=8-1
https://www.amazon.com/Introduction-Holistic-Enterprise-Architecture-Fourth/dp/1728358051
https://www.amazon.com/Introduction-Holistic-Enterprise-Architecture-Fourth/dp/1728358051
https://www.sei.cmu.edu/our-work/software-architecture/
https://www.sei.cmu.edu/our-work/software-architecture/
https://resources.sei.cmu.edu/library/asset-view.cfm?assetid=474329
https://handbookofsoftwarearchitecture.com/papers/
https://handbookofsoftwarearchitecture.com/papers/
https://www.architectingforum.org/whitepapers.shtml
https://www.architectingforum.org/whitepapers.shtml
https://publications.opengroup.org/free-documents
https://www.sei.cmu.edu/publications/podcasts
https://www.sei.cmu.edu/publications/podcasts
https://www.youtube.com/watch?v=DngAZyWMGR0
https://www.youtube.com/watch?v=DngAZyWMGR0
https://www.youtube.com/watch?v=RJ3v5cSNcB8
https://www.youtube.com/watch?v=RJ3v5cSNcB8
https://youtu.be/-NhHlkcoGvY
https://youtu.be/-NhHlkcoGvY
https://www.youtube.com/watch?v=QaQZNxlfYY4
https://www.youtube.com/watch?v=QaQZNxlfYY4
https://www.sei.cmu.edu/education-outreach/credentials/credential.cfm?customel_datapageid_14047=15203
https://www.sei.cmu.edu/education-outreach/credentials/credential.cfm?customel_datapageid_14047=15203
https://learn-xpro.mit.edu/systems-engineering
https://study.unisa.edu.au/short-courses/professional-certificate-in-system-architecting-and-integration/
https://study.unisa.edu.au/short-courses/professional-certificate-in-system-architecting-and-integration/
https://www.worldcampus.psu.edu/degrees-and-certificates/enterprise-architecture-certificate/overview
https://www.worldcampus.psu.edu/degrees-and-certificates/enterprise-architecture-certificate/overview


1. An architect’s key needs
• Guidance for designing, documenting, 

evaluating

2. Some important standards & 
techniques

• ISO/IEC/IEEE WG42 outputs
• DoDAF, UAF, TOGAF:ADM, Zachman 

Framework
• ADD, DSM, QAW

3. Don’t miss an enabler opportunity!
• Many of them can support different 

architecture contexts

4. Read…and then read some more.

5. Get involved.
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In summary, please remember…

Presenter Notes
Presentation Notes
This Photo by Unknown Author is licensed under CC BY-NC-ND




Wrap up

Thank you for your 
time and your interest!

My contact Info:
• rolf.siegers@rtx.com 
• Rolf Siegers | LinkedIn
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mailto:rolf.siegers@rtx.com
mailto:rolf.siegers@rtx.com
https://www.linkedin.com/in/rolf-siegers-19262917/
https://www.linkedin.com/in/rolf-siegers-19262917/


Supplemental Charts
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Acronyms

ADD Attribute-Driven Design
ADM Architecture Development Method
ASAM Applied Systems Architecture Method
ATAM Architecture Tradeoff Analysis Method (from SEI)
AUSDAF Australian Defence Architecture Framework
C4I(SR) Command, Control, Communications, Computers, 
 Intelligence, Surveillance, Reconnaissance
CAF C4ISR Architecture Framework (predecessor to DoDAF)
DNDAF Department of National Defence and Canadian Forces 
 Architecture Framework 
DoDAF (US) Department of Defense Architecture Framework
DSM Design [Dependency] Structure Matrix
EA Enterprise Architecture
FACE Future Airborne Capability Environment
IBM International Business Machines
IEC International Electrotechnical Commission
IEEE Institute of Electrical and Electronics Engineers
ifSE Institute for Systems Engineering
ISO International Organization for Standardization
JTC Joint Technical Committee
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MODAF Ministry of Defence Architecture Framework (UK)
NAF NATO Architecture Framework
NATO North Atlantic Treaty Organizations
O/S Operating System
QAW Quality Attribute Workshop
RUP Rational Unified Process
SC Subcommittee
SEI Software Engineering Institute 
 (@ Carnegie Mellon University)
SoS System of Systems
SOSA Sensor Open Systems Architecture
SW Software
Sys System
TOGAF The Open Group Architecture Framework
UAF Unified Architecture Framework
UK United Kingdom
US United States
VAP Visual Architecting Process
WG Working Group



About the speaker

Rolf Siegers; Technical Fellow; RTX Corporation

Rolf Siegers is a Chair of INCOSE’s Architecture Working Group. 
He leads RTX’s Mission Architecture Program and RTX’s 
Technology Networks organization.

The Mission Architecture Program is a group of enterprise-
wide initiatives to establish and evolve software, systems, and 
enterprise architecture expertise across the company. Its 
scope includes architecture process, training and certification, 
governance, assessment, reference architectures, and 
collaboration with government, industry, academia, and 
standards organizations.

Rolf previously led multi-disciplinary architecture teams for 
restricted, C5ISR, large-scale, software-intensive programs for 
U.S. and international customers.

54

Rolf has been recognized for his career work in systems 
architecture (NDIA’s Lt. General Thomas R. Ferguson Jr. Systems 
Engineering Award), software architecture (SEI’s Linda M. Northrop 
Software Architecture Award), and enterprise architecture 
(inducted into FEAC’s Enterprise Architecture Hall of Fame). 

Rolf attended Auburn University at Montgomery, Auburn 
University, and Huntingdon College. He holds degrees in Computer 
Science and Mathematics with Honors. He has professional 
certificates in systems architecture from MIT and software 
architecture from Carnegie Mellon University.

Rolf resides in Dallas, Texas with his wife and three children. He is 
an avid cyclist, finishing in the Top 10 and Top 5 of two Dallas/Fort 
Worth Craft Brewery Distance Challenges, cycling 5,000 miles in 7 
months. Rolf’s volunteer activities include NorthPark Presbyterian 
Day School Board Chair, Dallas Vickery Meadow Food Pantry, and 
North Dallas Regional Science Fair Judge.
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