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Who is ZIO?

) PATTERNS FOR
m Software Architect API DESIGN

Formerly with IBM and ABB
The Open Group certified

®m Lecturer, Author, Blogger
Agile architecting
All things integration
(Micro-)services

OST

® Open Sourcer Ostschweizer

Fachhochschule

Context Mapper (DDD Tool)
Interface Refactoring Catalog
API| Patterns and MDSL

Y-Statements as a compact form of ADRs,
Markdown ADRs (MADR)

A

Books Bundles Courses Tracks ‘!

Design Practice Reference

Guides and Templates to Craft Quality Software in Style

https://leanpub.com/dpr

In the context of <use case uc

and/or component co> ... facing <non-functional concern c¢>,

.. we decided for <option 01> ’ and neglected <options 02 to on>,

... to achieve <quality q>,

... accepting downside <consequence c>.

https://medium.com/olzzio

X
Adapters
Data Ports
Domain Logic

q
message
representation
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https://contextmapper.org/docs/application-and-process-layer/
https://interface-refactoring.github.io/
https://api-patterns.org/
https://leanpub.com/dpr
https://leanpub.com/dpr
https://medium.com/olzzio

Structure and Take-aways of this Talk

1. Architect deeper: DPR
2. Document decisions diligently and selectively (mad-der?): MADR
3. Review LASR-sharp

Pick and choose, make methods and practices your own.
(Almost) Al-free talks exist in 2025.
And | can do without patterns @
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Motivating Road Story from Consulting Days

* Once upon a time...

DPR, MADR, LASR 4/25 © Olaf Zimmermann, 2025. 5



Design Practice Repository/Reference (DPR)

e Use cases and positions
* Learn from peers and “the elder”, establish toolbox and vocabulary

* FAIR consulting: share knowledge, give something back
* Be reproducible, understand each other, do not waste time on method wars

e Method can be /jt!
* Likable/light, instrumental, trustworthy

Check out the GitPages website and the blog post(s) on DPR

DPR, MADR, LASR 4/25 © Olaf Zimmermann, 2025.


https://www.go-fair.org/fair-principles/
https://socadk.github.io/design-practice-repository/
https://ozimmer.ch/practices/2020/10/14/DesignPracticeRepository.html

DPR Concepts

* Metamodel inspired OMG

<
SPEM and others &
* Roles, activities, artifacts
e Techniques
* Templates inspired by Agile remplates (SR

Alliance and others:
* User story (in context)
* Concepts
* Example

* Orlglns @\-» Artifacts 4—/

Hints and pointers

own, contribute practice
¢ —_——
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https://www.omg.org/spec/SPEM
https://www.omg.org/spec/SPEM
https://www.agilealliance.org/agile101/agile-glossary/
https://www.agilealliance.org/agile101/agile-glossary/

DPR Activities and Artifact Templates

Story Splitting SMART NFR Elicitation
Architectural Architectural
Modeling Decision Capturing
Quality Attribute
User Stories Use Cases Scenario )

Architecture . . .
Models and CRC Cards Architectural Decision Records:

Diagrams Y-Statements

(Domain Analysts and
Designers)

Strategic Domain-
Driven Design

Tactic Domain-
Driven Design

Application Architect

Context Map Stepwise Service

User Interface Design

Mocking

Legend: API Product

Owner

Domain Model

Roles (DevOps Roles)
(Future Work)
triggers
input to
produces Artifact Template i‘:";d'gia:: E:eclﬁr:,ei:t API Service Level
instances of (Future Work) L?st L? & Description Agreement

DPR, MADR, LASR 4/25 © Olaf Zimmermann, 2025.



Design Practice Repository (DPR) Version 1.5 (Git Pages)

Summaries of artifacts, templates, practices, and techniques for agile architecting (DPR-mm) and service design (SDPR-nn).

‘ View On GitHub ‘

DPR Online

Featured Content (Samples)

Activities:

y ) X SMART NFR Elicitation
Design Practice Repository

° S MART N F R E I icitatio n (DPR) Version 1.5 (Git Pages) Architectural Decision Capturing

Navigation (to Full Content) Stepwise Service Design practice

 User Interface Mocking R it semplates
DPR eBook
i Y_State m e ntS a n d Ot h e r Bibliography Y-shaped Architecture Decision Records (ADRs)

Other Resources Component, Responsibility, Collaborations (CRC) Cards

AD R te m plates API Description

Candidate Endpoint List

https://socadk.github.io/design-practice-repository/

DPR, MADR, LASR 4/25 © Olaf Zimmermann, 2025.


https://socadk.github.io/design-practice-repository/activities/DPR-SMART-NFR-Elicitation.html
https://socadk.github.io/design-practice-repository/artifact-templates/DPR-ArchitecturalDecisionRecordYForm.html
https://socadk.github.io/design-practice-repository/

Design Practice Repository (DPR) Version 1.5 (Git Pages)

Summaries of artifacts, templates, practices, and techniques for agile architecting (DPR-mm) and service design (SDPR-nn).

Modeling tools can

support steps and
artifact creation

Enterprise,

Program, Industry &

Portfolio Company
Architetcure Guidelines Architectural Constraints and
Principles Policies
Project User Stories, Desired
h . t t d I - Vision Use Cases Qualities
: 2. Design and 3. Model ' 4. Model
“MoCeLEXIEmA. ViEw Communicate High- Logical/Functional Physical/Runtime

(White Box)

Coal and Purpose (When to Use and When not to Use)

As a software engineer performing architecture design work, Level Structure View View

I want to capture my current understanding of the static and dynamic structure of the system

under construction (in terms of its components and connectors), share it with peers and other :
(System) Context Architecture Overview Component Deployment

stakeholders, and continuously evolve it Diagram (Container) Diagram Diagram Diagram

so that | can plan ahead (design and implementation work), manage risk, and trace the

. . - . c Architectural Decision Records
design back to architecturally significant requirements.

https://socadk.github.io/design-practice-repository/activities/DPR-ArchitectureModeling.html

DPR, MADR, LASR 4/25 © Olaf Zimmermann, 2025. 10


https://socadk.github.io/design-practice-repository/activities/DPR-ArchitectureModeling.html

Design Practice Repository (DPR) Version 1.5 (Git Pages)

Summaries of artifacts, templates, practices, and techniques for agile architecting (DPR-mm) and service design (SDPR-nn).

Sample
Content (2)

Hints and Pitfalls to Avoid (Common Pitfalls)

Organize the diagram for readability; for instance, place and order consumers and
providers by their type (human user, external system) and/or importance and/or time of
activity. Label all arrows, and explain their meaning in a legend (for example, runtime API
call or compile-time dependency?).

Do not confuse black box and white box and views. Here, no internals should be shown.
Do not stop at the outside view, but zoom in (with a container diagram).

Do not forget to update this diagram as a design evolves; when a new APl is consumed,
this has to be shown as an outbound external interface in any context diagrams drawn
earlier.

Consider Strategic DDD to carve out contexts.

VSP 1
(Browser)

VSP 2
(Other System via
Web Service)

uses

Internal Channel
for T Staff

Order Management System

Customer Database

Telephony Network

Billing System

https://socadk.github.io/design-practice-repository/artifact-templates/DPR-ContextDiagram.html

DPR, MADR, LASR 4/25

© Olaf Zimmermann, 2025.
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https://socadk.github.io/design-practice-repository/artifact-templates/DPR-ContextDiagram.html

Design Practice Repository (DPR) Version 1.5 (Git Pages)

Summaries of artifacts, templates, practices, and techniques for agile architecting (DPR-mm) and service design (SDPR-nn).

‘ View On CitHub ‘

Sample
C on te NT ( 3 ) RVSA Scich Entites AU hot?

Activity/Technique: Tactic(al)
Domain-Driven Design (DDD)

. Context

Ta Ct IC D D D * Goal and Purpose (When to
o A re ate Use and When not to Use)
gg g Instructions (Synopsis,

Ll D f. .t- )

. Ent|ty efinition

iterate

Design 1) Craft Entities, Value 2) Group into 3) Add Repositories
Level Objects, Services Aggregates and Factories how?

Example(s)
. Add D i
° Va I u e O bJ e Ct Benefits vs. Effort (Expected Eve?]rtl;am
Benefits, Skill Levels)
e Domain Events Hints and Pitfalls to Avoid
A I . d Origins and Signs of Use Example(s)
([ ]
na yS IS an Related Content The Context Mapper website provides a number of DDD examples. A model of the Cargo
d es ig N Ste pS More Information example from the original DDD book (@Evans:2003) can be found in its examples repository.

https://socadk.github.io/design-practice-repository/activities/DPR-TacticDDD.html

DPR, MADR, LASR 4/25 © Olaf Zimmermann, 2025. 12


https://socadk.github.io/design-practice-repository/activities/DPR-TacticDDD.html

https://leanpub.com/dpr/read sample

DPR eBook: Method Creation/Usage Principles

* Context matters
 What works well for one role in a particular client, team, and project
environment might be a major source of headache and trouble elsewhere.
* |If in doubt, leave it out

* Do not create a “big ball of method mud”.
* Create a template and other method elements with a target audience in mind.

 Value purpose/usefulness over template compliance

* Do not follow templates and process advice by the book but adopt them to
your needs. No blind obedience or cargo cults!

* Do not reinvent the wheel but look for existing templates
* Tweak them as needed. Acknowledge and reference your input properly.


https://en.wikipedia.org/wiki/Cargo_cult
https://leanpub.com/dpr/read_sample

g] Books Bundles Courses Tracks

DPR eBook Design Practice Reference

Activities and Templates to Craft Quality Software in Style

* Motivation .00 SO
* Method engineering and oy |
adoption principles
* Examples when and how ‘$
to apply §0.e | ooTieres Temnue

Design Practice Reference

L]
i CO n te nt Of G It H u b Activities and Templates to Craft Quality Software in Style YO“C“‘ P’Y” U§ 50’,‘”\/0‘"’0‘:8' Cl“'enCV(EUR GBP, CAD, etc.)

re OS ito r 3 mmermann an 0 Stocker
P y - it | Add Ebook to Cart

This book is 100% complete
LAST UPDATED ON 2025-01-24 Add to Wish List

‘ é fa Table Of Contents =
4 -

Olaf Zimmermann and Mirko Stocker

https://leanpub.com/dpr

DPR, MADR, LASR 4/25 © Olaf Zimmermann, 2025. 14
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Reference: Zimmermann et al, ,Service-Oriented Architecture (SOA) and Business Process Choreography in an Order Management
Scenario: Rationale, Concepts, Lessons Learned“, OOPSLA 2005 conference companion, ACM Press, 2005

ADs in a Typical Enterprise Application (2004)

f‘ ) o
Client “We decided for the Model-View-Controller
(MVC) pattern to control Web page flow
Presentation Presen- because we gained positive experience with it

Layer (multiple channels) < tation

Chamel [ . ] | s ocaaes
I

" Controller 4 FH wsoL wsoL--—

Business|®  Activity Stub 1 | —><__? > Activity Stubn [*®
| I

Process ‘ >

Layer /)v\ Business Process Engine /0

“We decided for the BPEL language

Short Runnin @ Value
Business Logic 9 wsDL

on many similar projects.”

Process > as workflow technology because it is

. Activity . »

(long running, < Activities implementation 1 At standardized and supported by tools.
. vl

Short-llved) Implementation n I| C’—"L":>‘| |’—A.—|| ‘l

‘Business . | | | - ]|
BSn

Services ] ] _
“We decided for Apache Axis as our Enterprise

F ¥
Application @ Service Bus (ESB) integration product
\ Services

because it performs and scales well.”

BacKend Integration & Core v oo EE oo Business v ) v2
PerS|St§ nee Systems I. Lo I. ...other| Objects g@ ' .u':}
Layer (internal, external) usifiess Obfec




Two ADR Templates: Nygard and WH(Y)

* Cognitect Blog 2011: “ADR”  DOCUMENTING ARCHITECTURE
* Context Vichd Ny - November 15, 201
* Outcome
* Status In the context of <use case uc

and/or component co> ... facing <non-functional concern nfc>,
* Consequences n mponent co>,

* ABB 2012: “WH(Y)”

* Two-part context
* Chosen and neglected options
e Good and bad consequences

* Metadata left out in template

... we decided for <option 01> and neglected <options 02 to on>,

... to achieve <positive consequence/quality q>,

... accepting that <negative consequence c>.

Reference: Sustainable Architectural Design Decisions, |IEEE
Software, Vol. 30, Issue 6, 2013 and SEI SATURN 2012



https://www.cognitect.com/blog/2011/11/15/documenting-architecture-decisions
https://medium.com/olzzio/y-statements-10eb07b5a177
https://www.infoq.com/articles/sustainable-architectural-design-decisions/

https://adr.github.io/madr/

V] d rkd own A D RS \V/ A DR https://github.com/adr/madr

# Use Markdown Architectural Decision Records

# {short title, representative of solved problem and found solution}

## Context and Problem Statement
## Context and Problem Statement

We want to record architectural decisions made in this project.
{Describe the context and problem statement, e.g., in free form using hich format and structure should these records follow?
illustrative story. You may want to articulate the problem in form of a
boards or issue management systems.} ## Considered Options

## Considered Options . . . L.
[MADR] (https://adr.github.io/madr/) 2.1.8 - The Markdown Architectural Decision Records

* {title of option 1} * [Michael Nygard's template]{http://thinkrelevance.com/blog/2611/11/15/documenting-architecture-decisions}
* {title of option 2} * [Sustainable Architectural Decisions]({https://www.infoq.com/articles/sustainable-architectural-design-deci
* {title of option 3} * Other templates listed at <https://github.com/joelparkerhenderson/architecture_decision_record:»

* .. <l-- numbers of options can vary --> * Formless - No conventions for file format and structure

## Decision Outcome ## Decision Outcome

Chosen option: "{title of option 1}", because {justification. e.g., only o . . "
P { P ) i & YO hosen option: "MADR 2.1.8", because

driver | which resolves force {force} | ... | comes out best (see below)]
<l-- This is an optional element. Feel free to remove. --> © Implicit assumptions should be made explicit.
### Consequences Design documentation is important to enable people understanding the decisions later on.

See also [A rational design process: How and why to fake it]{https://doi.org/16.1169/TSE.1986.6312948).
* Good, because {positive consequence, e.g., improvement of oneorr * The MADR format is lean and fits our development style.
* Bad, because {negative consequence, e.g., compromising one or mo: * The MADR structure is comprehensible and facilitates usage & maintenance.
* ... <l-- numbers of consequences can vary --> “ The MADR project is vivid.

* Version 2.1.8 is the latest one available when starting to document ADRs.

DPR, MADR, LASR 4/25 2024 © Olaf Zimmermann, 2025. 18


https://github.com/adr/madr
https://github.com/adr/madr

Tools: General Purpose, Visual Studio Code

ADR Manager

Steven Chen | & 1575installs | % % d Kk J (2) | Free

* Common options:

* Wikis
A VS Code extension for the ADR Manager, for documenting and managing MADRs in VS Code.

¢ Issue traCke rS m Trouble Installing? [2
* Backlog managers

 Documentation as code:

* MADR: VSC extensions, text editors
* Git, often GitHub or Gitlab

* Pandoc for document conversion (optional)

 adr-tools (N. Pryce)
e CLI for ADR file |/O https://adr.github.io/#decision-capturing-tools

* Nygardian template only

https://marketplace.visualstudio.com/items?
itemName=StevenChen.vscode-adr-manager

https://adr.github.io/madr/tooling.html

DPR, MADR, LASR 4/25 © Olaf Zimmermann, 2025. 19


https://pandoc.org/
https://marketplace.visualstudio.com/items?itemName=StevenChen.vscode-adr-manager
https://marketplace.visualstudio.com/items?itemName=StevenChen.vscode-adr-manager
https://adr.github.io/madr/tooling.html
https://adr.github.io/#decision-capturing-tools

Concept Alternatives for the Management
ot Architectural Decisions in Clean

AD Guidance (ADG) Tool e

Raphael Schellander
Supervised by Olaf Zimmermann

Eastern Switzerland University of Applied Sciences

September 6, 2024

e R+D at OST

¢ MSE StUdent prOJeCtS: > adg init clean-architecture project/doc/adr
ADG tool development

* Clean Decision Handbook
* First thesis report available oee il Loy

* From past tense to present
and future tense:
e 14 commands for decision

guidance/reuse and
decision making _— y

Clean Architecture Layers

Choose Interface Select Frameworks

Decide Entiti Select Use C .
ecide Entities elect Use Lases Adapter Patterns and Drivers

Decide Data Flow Pe rformafl?:éoa:n d Integrate with
. . and Transformation Scalabiliity External Systems
* Command-line interface

DPR, MADR, LASR 4/25 © Olaf Zimmermann, 2025. 20


https://eprints.ost.ch/id/eprint/1280/

More AD Management Process and Practices

* Architectural significance test: 5+2 criteria

* Definition of ready for single AD: START Slides: https://ozimmer.ch/

» “Big” AD criteria (most responsible e

moment)

| https://ozimmer.ch -

 Definition of done for single AD: ecADR 77T S T O ctural Decisions (ADs)

ITARC 2024

° AdVICe rega rdlng gOOd and bad ADR , Dr. Olaf Zimmermann

“_olaf.zimmermann@ost.ch ki

practices (justifications, ...)

. . Concepts proposed in blog posts
° (emergmg) AD adoptlon mOdelz catalogs (no scientific publications yet)

for domains/genres

DPR, MADR, LASR 4/25 © Olaf Zimmermann, 2025. 21


https://ozimmer.ch/assets/presos/ZIO-ITARCKeynoteTADv101p.pdf
https://medium.com/olzzio/tagged/adr
https://ozimmer.ch/
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LASR (by Stefan Toth and Stefan Zérner):
A Lightweight Approach for Software Reviews

* https://www.lasr-reviews.org/

Understand what makes you special
A= Lean Mission Evaluation
@ [ - Statement [E Criteria j

Quality-fo- : Risk-based
cused Analysis Review
Findings

1.0

DPR, MADR, LASR 4/25 © Olaf Zimmermann, 2025. 23


https://www.lasr-reviews.org/

LASR Steps

1

Mission
Statement

The first step of the
review distills the
product's vision into

alean..

View Step >

Lean Mission Statement

Evaluation Criteria

Risked-based Review

B w e

Quality-Focused Analysis

DPR, MADR, LASR 4/25

2

Evaluation
Criteria

Identify the top
quality attributes of

the system.

View Step >

3

Risked-
based
Review

Identify the most

significant risks.

View Step >

4

Quality-
focused
Analysis

Analyze
controversial gaps

(or their absence)

View Step >

https://www.lasr-reviews.org/

© Olaf Zimmermann, 2025.

24


https://www.lasr-reviews.org/steps/step-1/
https://www.lasr-reviews.org/steps/step-2/
https://www.lasr-reviews.org/steps/step-3/
https://www.lasr-reviews.org/steps/step-4/
https://www.lasr-reviews.org/

LASR Tools/Resources

e 4-page cheat sheet:
e Page 1: LASR Introduction and Overview
e Page 2: Understand what makes you special
* Page 3: Explore your architecture
* Page 4: Optional deep dive (LASR+):
* Method maturity
* Tool-based evaluation

i REVIEWING
SOFTWARE-SYSTEME SOFTWARE

* Constraints _ REVIEWEN SYSIEm)

embarc 4

e Organizational fitness

Check out the book, the process diagrams, the card set/other tools

DPR, MADR, LASR 4/25 © Olaf Zimmermann, 2025. 25


https://www.lasr-reviews.org/cheat-sheet/
https://www.lasr-reviews.org/book/

Alternative: DCAR Decision-Centric
| Architecture

Reviews (DCAR)

Uwe van Heesch, Capgemini Germany

Evaluation objectives: determine the soundness of architectural decisions that Veli-Pekka Eloranta, Tampere University of Technology
were made ) ] o )
. . ., . . . Paris Avgeriou, University of Groningen
Inputs for evaluation: informal description of requirements, business drivers,
and architectural design Kai Koskimies, Tampere University of Technology

Knowledge of evaluators: general knowledge about software architecture

Output: risks, issues, and thorough documentation of the evaluated decisions
and their decision forces

Priority setting of decisions: during the review

Project phase: within or after the architectural design is finalized

Reviewers: company-internal or external reviewers o Ot h e r a rC h |te Ct U re - C e N t r | C

Schedule: half a day preparation and postprocessing and half a day review

session Opt'OﬂS IﬂClUdeZ

Scope: a set of specific architecture decisions

Neil Harrison, Utah Valley University

Social interaction: face-to-face meeting between reviewers, architect, ° ATA M (S E | )
developers, and business representative —
Tools or automation: templates, wiki, and UML tool ° Ta ra ( E Oi N WOOd S)

* Academic works (e.g., ARID)

DPR, MADR, LASR 4/25 © Olaf Zimmermann, 2025. 26


https://ieeexplore.ieee.org/document/6449237
https://www.cs.rug.nl/~paris/papers/IEEESW14b.pdf
https://en.wikipedia.org/wiki/Architecture_tradeoff_analysis_method
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> A D, R Steps and Community Toolbox

» Step A: Analyze and architect

e User stories or use cases and SMART NFRs
» e Tactic and strategic DDD

e Architecture modeling, C4
# e Step D: Decide and document

* Decide consciously and adequately

* Document efficiently and reproducibly (e.g., arc 42)

» * Step R: Review and refine

* Execute pragmatically and diligently
e Enforce and review constructively (not authoritatively)

DPR, MADR, LASR 4/25 © Olaf Zimmermann, 2025.
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design-practice-repository

Summaries of artifacts, templates, practices, and techniques for agile architecting (DPR-mm) and service design (SDPR-nn).

Books o
O p ‘ I l Artifact/Template: Architectural DPR Git Pages Home — Artifacts Index

Decision Record (Y-Statement)

Motivation (Addressed Artifact/Template: Architectural Decision Record (Y-
Information Need)
e O S Statement)
Usage (Produced and
Consumed When) also known as: Why-Statement
Template Structure and
Notation(s) A Y-Statement captures decision context, addressed requirement(s), decision|
Examples consequences (good and bad) in a single, structured sentence.

* "Patterns for API Design: Simplifying Integration with PATTERNS FOR
Loosely Coupled Message Exchanges” (website) API DESIGN
* Arch. Significant Requirements (ASRs) in APl design
* Many decisions (about APIs), Y-statements
* 44 patterns, focus on message content

SIMPLIFYING INTEGRATION
wITH LoOSELY COUPLED
MESSAGE EXCHANGES

OLAF ZIMMERMANN r/\‘ 0
MIRKO STOCKER -

* Design Practice Reference: e-book on LeanPub

. ;?.\
CESARE PAuTASSO B8

e Y-Statements, SMART NFRs, Architecture Modeling (C4 plus),
DDD, ... (content also available on GitHub/GitPages) ?

DPR, MADR, LASR 4/25 © Olaf Zimmermann, 2025. 29


https://socadk.github.io/design-practice-repository/artifact-templates/DPR-ArchitecturalDecisionRecordYForm.html
https://api-patterns.org/book/
https://leanpub.com/dpr

Discussion time!

Thank You & Keep in Touch

* | hope you find a few ideas to take away from this presentation

| will be happy to answer questions and discuss arch. decisions
of all kinds, as well as other topics — after the talk? Later on?

* https://medium.com/olzzio

* https://www.linkedin.com/in/ozimmer/

* mailto:olaf.zimmermann@ost.ch

e mailto:itolz@bluewin.ch

DPR, MADR, LASR 4/25 © Olaf Zimmermann, 2025. 30
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