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Lecture 1 Recap: Software architecture

Customer value
* The software architecture of a system is

* a collection of statements
* that gives direction to
* the application
* the design
* the realisation
 of the software in its environment
» Statements are a model of:
» structure or guidelines

Application

by Robert Deckers, based on ISO 42010 & DYA
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Lecture 1 Recap: Architecture Description (AD)
Suggested Structure

* Introduction
« System scope
« Environment
« Stakeholders and their concerns
« Related systems
» Related processes, organisations, stakeholders
« Main QA scenarios and use cases
« Trends and developments
 Design
« Dominant decomposition/style
« Design decisions: Justification of choices related to environment
* View 1..N
 Per view: Used design patterns (show examples; if you cannot, generalise)
« Consistency: relation between views, known gaps/inconsistencies.
» Appendix
« Explanation of viewpoints, references to standards
cf. ISO 42010!
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Lecture 2: Overview




Good AD...

* is clear & concise (diagrams, charts,
visual aids, etc.)

* states purpose and goals
* describes major components

 their interactions, flow of data,
control

* mentions architectural styles, patterns,
paradigms

» describes interfaces, APIs

* describes data storage and
management

» discusses deployment and scalability
* addresses security and privacy

* addresses performance considerations,
error handling and resilience

* describes dependencies and third-party
integrations

* |s correct, consistent and
communicated, etc.
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Good architecture is correct

* The architecture is based on
 validated statements about the environment
* (the stakeholder concerns in particular)
» Concerns are prioritised
» Architecture balances the concerns
* Achieved by:
« Adequate environment analysis
» Conscious balance of interests
 Validation of environment statements

-> “The system fits its environment”
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Good architecture is consistent

* The architecture forms a whole
* Architecture statements do not conflict
* The system can become reality with the architecture
* Achieved by:
* Verification on contradictions
* Demonstrable PoCs
« Conscious management

-> “The system is well engineered”
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Good architecture is communicated

« Stakeholders

« know their relation with the architecture

* know what to do with it

« understand how their concerns are (not) covered
 Starts with a communicable architecture view/description
* Achieved by:

* Actionability by stakeholders

« Sufficient anchoring

« Conscious performance

-> “Everyone knows what they should know”
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General Advice

* Consistency is key

* Remember relations from ISO 42010
* stakeholder —has-> concern —is-about-> quality attribute
 stakeholder —plays-role-in-> process —involves-> view
* system —interacts-with-> environment element

* Quality >> functionality

* Intermediate documents can go into the appendix

* Use the lecturer as a coach or a stakeholder
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Software architect
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Make it goo
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Good architecture is consistent

» The architecture forms a whole
» Architecture statements do not conflict
*« The system can become reality with the architecture
« Achieved by:
* Verification on contradictions
» Demonstrable PoCs
» Conscious management

— “The system is well engineered”

» Concretise the abstract advice
» Formulate guidelines for your project

* correctness

* consistency
e communication

11

ftakeholders Undepgst, i .
apgﬁggun e f:d how theip Conceprng
jret ect View/de gt rarts i 3
rebii Sorr With a4 Communje bl red
. able

Actig

Suff.nablllty by stakehol

; 1cient anchoring rers

B .

Nscioys performance
- Everyone kno
WS what they sho.
uld know”


https://www.utwente.nl/

Lecture 2: Overview
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Role of the software architecture

to provide

solution directilon &;;\,&
for \Z’
most important properties @!b
that are &
the most difficult to realise
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individual, team, organization,
or classes thereof, having an
interest in a system

interest in a system relevant
to one or more of its
stakeholders (functionality,
features, limitations, resource
utilization, reliability, inter-
process communication)

the viewpoint establishes the
conventions for constructing,
interpreting and analyzing the view

System-of-

exhibits P

Interest 1

1

A has interests in

< identifies

< identifies

Stakeholder

2 PP

has

s P

Concern

frames A

Architecture

< identifies

4 addresses

Lecture 1 Recap: AD

Architecture

1

A expresses

1
Architecture
Description

Architecture
O 1. Rationale

0.* 0:*
Correspondence
Rule Correspondence

governs P

Viewpoint 1

Model 1

Architecture
View

p o

Kind

governs b

Architecture
Model

addresses one or more of the
concerns held by the system’s
stakeholders
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ISO/IEC/IEEE 42010:2011(E), §4.2.2
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Relevant stakeholders

Anyone who influences and/
* users of the system or

* operators of the system is being influenced
» acquirers of the system by the system

* owners of the system

* suppliers of the system
 developers of the system
* builders of the system

* maintainers of the system

cf. ISO 42010
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Relevant concerns

 purposes of the system

« suitability of the architecture for
achieving the system’s purposes

« feasibility of constructing and deploying
the system

 potential risks and impacts of the
system to its stakeholders throughout
its life cycle

« maintainability and evolvability of the
system

cf. ISO 42010
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View

* Architecture View is
* a work product
* expressing the architecture
* from the perspective of specific concerns

* Views are not limited to expressing the
system

* environment

* relation between the system and
environment
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18

Stakeholders/Concerns/Views?

* owners (5) * fuel (O

* safety (O * insurance companies ()

* harm (O * government regulators (S

* safety features and mechanisms (V) + emissions (O

* manufacturers () * emission control systems (V)
* fuel providers () * cost breakdowns (V)

* reliability (O * Impact on environmental

» quality control measures (V) sustainability ()
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What do you do with stakeholders?

19
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How to find stakeholders?

« Direct actions with the system
e develop, buy, use, ..

e Indirect actions

« finance the development, motivate buyers, trailn users, ..

« Actions on a common environment element
 budget, market, resources, socilety, ..

« Competitors, government, other projects, ..

20
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Power-interest matrix

Power

e

Interest
|

21

”” F T w “'I;UL‘.T E H T E


https://www.utwente.nl/

22

Power-interest matrix

Promoters

Keep satisfied Keep close

Keep an eye on Keep informed

Apathetics Defenders
————————————————————————————————-

Interest

‘ JNIV EE ITY
OF TWENTE.
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Attitude-interest matrix &

- e

Attitude

Time Bomb Saboteur
T —

) ) Interest
Making Sense of Stakeholder Mapping

UNIVERSITY
OF TWENTE.
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Support-understanding matrix

Advocates

Blockers Opponents
———————————————

. Understanding
Cateqgory Management Toolkit

UNIVERSITY
OF TWENTE.
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Communication plan

e Which activities/decisions involve an architecture?
« which architecture information 1s needed?

« Communication can be implicit or indirect

« Decisions need to be communicated ASAP

* Need for info = concern?

« Choose a plan suitable
« for the stakeholder
« for the concern

25
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Communication matrix

Stakeholder (group/individual)

Why

What do you want to achieve (inform/think/decide)

About what

Topic of the communication (proposal/decision/..)
Which view(point)?

When

At which moment (once/periodically/milestones)

With what

Format (presentation/workshop/meeting/email/call)

By whom

Who is doing it (manager/project leader/architect)



https://www.utwente.nl/

Identify your stakeholders

« What is their mission? (Why do they exist?)
« What is their relationship with the system? (UCD?)
 What i1is their relation to the architecture?
« How are they involved in the dev’t/usage of the architecture?
« How do you communicate with them?
« Position your stakeholders in the matrix
« Decide how you will involve each stakeholder
« (No involvement is also a decision)
 Frequency and type of of communication?
« Around which view(points)?

27
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Concerns (drivers)

« Concern is
* something a stakeholder wants to achieve
* Or has interestin
» Concerns are statements about one or more aspects
* Every stakeholder has concerns
 otherwise, it is not a stakeholder
« Stakeholders take decisions which influence concerns
* decisions are statements

28
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Sample concerns

package AFCV] KL% AFD_EScS_Ent_AFCV ])

View: Architecture Framework Context

Bruce McNaughton % =
Version 0.7 System-of-Interest: Enterprise (SoS)
25-March-2018 . .
AFCV: ES0S Enterprise Perspective
Enterprise Perspective «Subsystems =]
Enterprise Context %
e — - e e =
— \\\ v L —  Quality
~ / N / N Manager
( ,/ «Concern» Ancudas ‘,/ «Concern» o=
AN—+— Understandthe )} _ "N - Identify capabilities for the ) e = 0
Finance Manager | economic viability \  organizations in the enterprise «include» ~  ,Concerns \,

\ of the enterprise \ = 3', Identify the .y l/j‘rement
® \, ) s“tpr"et.' Manager
= — .. contribution

zIncludex ~
Top Manager\ N\ / g
> ilnclude» dncludes / _—Y— ««includes Q
IS 7 ”~ ~ y
\ / «Concern» i & N
; / f
P f g N Supplier
Customer = \ Ensu;‘_e e_nte;pn:e N ——
> <ncludes > continuity (Risk) A >/,» N
C et «Concern» S e /  Censai
P i 2 [ ooy emd Lo _ _ _ _ sincludes | Establishan :
Sales Manager\,\/ «Concerny  <IMClude» - Plans for the g == 9‘ d sacrﬁh;tigﬁt;gfthe Entgf rise
= Establish Products \_ enterprise \ = en’t)er rise Arch?tect
Q@ and services that N\ Y 5
,_/t B R delight customers = = 22N
Operations e > -
Manager zincludexs gincludes _ — /«include» -
> S - % -~
/ e %
p”. —k = T - e
Product Manager o s - T — ‘S e N
& «Concern» 55 = g & 7 \
,/ Identify the ; «Concerny ) / «Concernx»
_"‘___,___,.l, enterprise _«.mE!Udf» / Allocate __«includes /" Identify the technologies
3 S \ constituent \ capabilities to | necessary to deliver value to
Organization \_ organizations . oOrganizations \L customers
Designer y N
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Concerns vs system properties

* Concern « System property
* interest, requirement, » architectural quality attribute /
expectation, worry non-functional requirement
* typically high-level * specific attribute or characteristic

that the software system must
possess to meet stakeholder
concerns

« typically quantifiable and can be
measured using metrics, tests, or
benchmarks

* guide the identification of
system properties
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D 31

Concerns vs system properties
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How to find usable concerns?

« Formulate concerns from stakeholder perspective (no generic terms!)
» goals to achieve
o tasks/activities to perform
* information needs to satisfy

» Must be usable for trade-offs with other concerns:
* be clear on importance for the stakeholder
* prioritise per stakeholder, then overall
« know which concerns are non-negotiable

« Concerns are the reason behind a requirement

« Cast doubt on concerns defined in system terms:
» find out what the real concern is

32
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Usable concerns

 Define stakeholder concerns

* for 10+ most important stakeholders
* Apply the guidelines for acquiring usable concerns
* Brainstorm ideas

* how to address/solve top 5 concerns

33
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Homework

Make it good

2 ct ; 5 :
" good architecture is corre Good architecture is consistent
Goo

» Concretise the abstract advice

» Formulate guidelines for your project
* correctness
* consistency
* communication

1
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Usable concerns

* Define stakeholder concerns

« for 10+ most important stakeholders
* Apply the guidelines for acquiring usable concerns
* Brainstorm ideas

* how to address/solve top 5 concerns

UNIVERSITY
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