
Lecture 1

Design of Software Architectures

Dr. Georgiana Caltais, Dr. Vadim Zaytsev

http://grammarware.net


Design of Software Architectures

• Goals:

• understand what software architecture is

• understand when software architecture is needed

• understand why software architecture is needed

• have a conceptual framework for software architects

• be able to explain the above to others

• (know the rest)
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the rest in https://osiris.utwente.nl/student/OnderwijsCatalogusZoekCursus.do 

https://www.utwente.nl/
https://osiris.utwente.nl/student/OnderwijsCatalogusZoekCursus.do


Team

Georgiana Caltais

g.g.c.caltais@utwente.nl
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Lecture 1: Overview

• This course

• Software Architecture in a Nutshell

• Architecture Description

• Scope. Environment. Software. Statements.



In DoSA, you will:

• Simulate architecting a real system

• Apply knowledge from sessions

• Realise it is not exact science

• Focus on understanding concepts and principles

• Establish consistency throughout the document

• Provide rationale/justification of choices

• Apply the knowledge that you already have

• Evaluate architecture of another group

• Suggest improvements
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Cases
6

• Work in teams!

• 6—7 people

• Deadline TODAY

• Team leader sends

• preferred case

• student names

• First come first served

https://www.utwente.nl/
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Strategy

• Choose a case, form a group

• Each group writes an architecture description doc

• Lectures end in homework

• add a chapter to the architecture description

• add a cross-cutting concern

• refine an existing piece of the architecture

• Can use us as a project coach and/or stakeholder
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Group Assignment: SA Description 
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

10

cf. ISO 42010!

DoSA
Project Assignment

Group:

Topic
Content, consistence, coherence, understandability, justi�cation Score Max

System scope

5

Stakeholders

5

Usable concerns

10

Involvementcommunication

5

Specs overview

5

Related systems

10

Trends,
developments

5

Related processes

5

Dominant
decomposition

5

Design patterns

5

Families, com/var

5

Integral solution

10

QA and scenario

5

Viewpoint/aspectanalysis

10

Creativity, ideas

10

Total

100

50% of grade!

https://www.utwente.nl/


Tips for the Group Assignment

• Start with the case description

• be explicit about changes/additions

• Distribute responsibilities

• document it in an appendix

• Make sure to apply each lecture

• Don’t get stuck

• make assumptions

• ask your coach/stakeholder

11
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Individual Assignment

• Evaluate the architecture of the counterpart team

• Tasks like

• Select 2 questions that should have a better answer

• Select 1 question that has a satisfying answer

• Apply one QA scenario from your architecture

• Checks if you can

• handle architecture documents

• suggest improvements constructively

12

50% of grade!
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Deadlines

• Intermediate feedback

• 18 September 18:00

• 9 October 13:00 

• Final document

• 27 October 17:00 

• Individual

• 10 November 17:00
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NEW!

• Progress meetings

• ~30min / group

• Mandatory

• 14/15 September

• 5/6 October

• 19/20 October 

• Team

• Georgiana Caltais

• Fernando Castor

• Vadim Zaytsev

14
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Lecture 1: Overview

• This course

• Software Architecture in a Nutshell

• Architecture Description

• Scope. Environment. Software. Statements.



Software Architecture
16Q

What is it about? Why do you need it?

https://www.utwente.nl/


Software Architecture 2022
17Q

What is it about? Why do you need it?

• various components and relations 
among them

• architecture patterns

• data flow management

• use cases

• requirements

• business logic

• non-functional reqs

• to ease the development

• maintainability, ensure it

• to connect CEOs to devs

• communication is easier

• ensure robustness

• cost evaluation

• risk evaluation

• to solve a real life problem correctly

https://www.utwente.nl/


ISO/IEC/IEEE 42010

• Conceptualisation of a system’s 
architecture, as expressed in an 
architecture description, assists the 
understanding of the system’s essence and 
key properties pertaining to its behaviour, 
composition and evolution, which in turn 
affect concerns such as the feasibility, utility 
and maintainability of the system.
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ISO/IEC/IEEE 42010:2011(E)

© ISO/IEC 2011
© IEEE 2011

 

 

 

 

INTERNATIONAL 
STANDARD 

ISO/IEC/
IEEE

42010

First edition
2011-12-01

Systems and software engineering — 
Architecture description 

Ingénierie des systèmes et des logiciels — Description de l'architecture

 

Authorized licensed use limited to: Angelo Hulshout. Downloaded on June 07,2014 at 22:21:38 UTC from IEEE Xplore.  Restrictions apply. 
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ISO/IEC/IEEE 42010
19

fundamental concepts or 
properties of a system in its 
environment embodied in its 
elements, relationships, and in the 
principles of its design and 
evolution 

(AD) work product used to express 
an architecture 

context determining the 
setting and circumstances of 
all influences upon a system 

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)

Stakeholders ascribe various 
purposes to a system 

[ISO/IEC 15288]: man-made and 
may be configured with one or 
more of the following: hardware, 
software, data…

I
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ISO/IEC/IEEE 42010:2011(E), §4.2.2

Architecture
Description

C

records explanation, justification or 
reasoning about architecture 
decisions that have been made 

defines a relation between AD 
elements (composition, 
dependency, constraint, 
obligation…) 

addresses one or more of the 
concerns held by the system’s 
stakeholders 

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

uses modelling conventions 
appropriate to the concerns to be 
addressed 

specifies the conventions 
governing the model

https://www.utwente.nl/


ISO/IEC/IEEE 42010

• Read the standard

• know your way around

• [req] UML class diagram knowledge

• Be able to (intuitively) explain §3–5 concepts

• stakeholder 

• viewpoint 

• Ask questions if needed

• Read your case, record questions

21
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Lecture 1: Overview

• This course

• Software Architecture in a Nutshell

• Architecture Description

• Scope. Environment. Software. Statements.



Software architecture

• 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 of the system elements and their relations, or

• guidelines for creating structure, elements and their relationships

23

by Robert Deckers, based on ISO 42010 & DYA
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Architectural differences
24D
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Define your scope

• Define the scope of your system

• the essence in one or two sentences

• Add details about

• application 

• design 

• realisation 

• The system boundary is up to you

• Make explicit what your architecture  
will cover and what is out of your scope

• (This may change during your project)
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“Architecture Reasoning Model” by Robert Deckers
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idea concept development Use maintenance End of life
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Software architecture

• 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 of the system elements and their relations, or

• guidelines for creating structure, elements and their relationships

27

by Robert Deckers, based on ISO 42010 & DYA
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Environment elements? 
28D
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Environment elements 2022

• physical location

• laws

• people

• device

• time

• systems to 
interact

• configuration

• resources

• topology

• communication

• guidelines

• API

• constraints
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Ways to interact with the env?
30D
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Explore the environment

• What is in the environment of your system?

• Add details about

• application 

• who? for what? in which context?

• design 

• technologies? platforms? others?

• realisation 

• process? organisations? activities?

31

“Architecture Reasoning Model” by Robert Deckers
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Software architecture

• 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 of the system elements and their relations, or

• guidelines for creating structure, elements and their relationships

32

by Robert Deckers, based on ISO 42010 & DYA
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What can be software?

• Think of things that could be software in your system

• How does it look like? Language? Protocol? Terminology?

• What are its applications? Where do you use it for?

• What is the “machine” that processes it?

• Softwarisation is:

• automation of activities

• offering a specification environment

• replicability and testability

33H

https://www.utwente.nl/


What is important in software?
34I

Functionality

Quality level

Availability of developers

Hardware diversity

Integration with existing 

software

ROI curve Culture of the organisation

Order of releases

Available 

development 

technology

Maturity of development process

Resource 

restrictions

Lifetime expectations

Compliance with 

standards

Time to market 

demands Maintenance team and their location

Consumer vs 

business
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Why is all software not the same?What is important in software?
35I

Functionality

Quality level

Availability of developers

Hardware diversity
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software

ROI curve Culture of the organisation

Order of releases

Available 

development 

technology

Maturity of development process

Resource 

restrictions

Lifetime expectations

Compliance with 
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Software architecture

• 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 of the system elements and their relations, or

• guidelines for creating structure, elements and their relationships
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Statements in architecture

• A statement is:

• something that someone has

• said, written, or outed in another way

• Statements are related through terminology

• Statements are coherent and not contradictory

37I
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Where’s the language?

• Domains?

• Experts?

• Terminology? (concepts)

• Syntax? (form)

• Who speaks the language?

• Who must read it?

38D

https://www.utwente.nl/


Homework
39
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Group Assignment: SA Description 
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

40

cf. ISO 42010!

DoSA
Project Assignment

Group:

Topic
Content, consistence, coherence, understandability, justi�cation Score Max

System scope

5

Stakeholders

5

Usable concerns

10

Involvementcommunication

5

Specs overview

5

Related systems

10

Trends,
developments

5

Related processes

5

Dominant
decomposition

5

Design patterns

5

Families, com/var

5

Integral solution

10

QA and scenario

5

Viewpoint/aspectanalysis

10

Creativity, ideas

10

Total

100

TODAY!

Create a team (6-7)

Choose your case

Email to:

g.g.c.caltais@utwente.nl
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