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DoSA 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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Are goals reached?

• Motivate why SA is important for developing quality software.

• Apply concern analysis.

• Set up an architecture description and the tasks to achieve it.

• Apply the process for creating software architecture.

• Apply architectural patterns in the design of an architecture.

• Analyse SAs using scenario-based analysis techniques.

• Apply these techniques & methods for any software design problem.
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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
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Architectural Blueprints—The “4+1” View
Model of Software Architecture

Philippe Kruchten
Rational Software Corp.

Abstract
This article presents a model for describing the architecture of software-intensive systems, based on the use
of multiple, concurrent views. This use of multiple views allows to address separately the concerns of the
various ‘stakeholders’ of the architecture: end-user, developers, systems engineers, project managers, etc.,
and to handle separately the functional and non functional requirements. Each of the five views is described,
together with a notation to capture it. The views are designed using an architecture-centered, scenario-
driven, iterative development process.
Keywords: software architecture, view, object-oriented design, software development process

Introduction
We all have seen many books and articles where one diagram attempts to capture the gist of the architecture
of a system. But looking carefully at the set of boxes and arrows shown on these diagrams, it becomes clear
that their authors have struggled hard to represent more on one blueprint than it can actually express. Are
the boxes representing running programs? Or chunks of source code? Or physical computers? Or merely
logical groupings of functionality? Are the arrows representing compilation dependencies? Or control
flows? Or data flows? Usually it is a bit of everything. Does an architecture need a single architectural
style? Sometimes the architecture of the software suffers scars from a system design that went too far into
prematurely partitioning the software, or from an over-emphasis on one aspect of software development:
data engineering, or run-time efficiency, or development strategy and team organization. Often also the
architecture does not address the concerns of all its “customers” (or “stakeholders” as they are called at
USC). This problem has been noted by several authors: Garlan & Shaw1, Abowd & Allen at CMU,
Clements at the SEI. As a remedy, we propose to organize the description of a software architecture using
several concurrent views, each one addressing one specific set of concerns.

An Architectural Model
Software architecture deals with the design and implementation of the high-level structure of the software. It
is the result of assembling a certain number of architectural elements in some well-chosen forms to satisfy
the major functionality and performance requirements of the system, as well as some other, non-functional
requirements such as reliability, scalability, portability, and availability. Perry and Wolfe put it very nicely
in this formula2, modified by Boehm:

Software architecture = {Elements, Forms, Rationale/Constraints}

Software architecture deals with abstraction, with decomposition and composition, with style and esthetics.
To describe a software architecture, we use a model composed of multiple views or perspectives. In order to
eventually address large and challenging architectures, the model we propose is made up of five main views
(cf. fig. 1):
• The logical view, which is the object model of the design (when an object-oriented design method is

used),
• the process view, which captures the concurrency and synchronization aspects of the design,
• the physical view, which describes the mapping(s) of the software onto the hardware and reflects its

distributed aspect,
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Abstract 

 
An execution view is an important asset for develop-

ing large and complex systems. An execution view 
helps practitioners to describe, analyze, and communi-
cate what a software system does at runtime and how it 
does it. In this paper, we present an approach to define 
execution viewpoints for an existing large and complex 
software-intensive system. This definition approach 
enables the customization and extension of a set of 
predefined viewpoints to address the requirements of a 
specific development organization. The application of 
this approach has helped us to identify a set of execu-
tion viewpoints that we are currently using to construct 
execution views of an MRI system, a large software-
intensive system in the healthcare domain.  
 
 

1. Introduction 
 

The usage of multiple views is a common practice 
to construct and document the architecture of large 
software-intensive systems [4, 8]. The ISO/IEC 42010  
standard provides a widely accepted conceptual defini-
tion of architectural views, viewpoints and models [8]: 
- An architectural view is a representation of a set of 

system elements and relations associated with them, 
conforming to a specific viewpoint. 

- An architectural viewpoint addresses particular con-
cerns of the system stakeholders and consists of the 
conventions for the construction, interpretation, and 
use of an architectural view. 

- A view may consist of one or more architectural 
models. Each such architectural model is developed 
using the conventions and methods established by its 

associated viewpoint. An architectural model may 
participate in more than one view. 

In this paper, we focus on the stakeholder con-
cerns related to system evolvability and the corres-
ponding views that can address them. As part of our 
research on the evolvability of large software-intensive 
systems [16], we observed that suitable architectural 
views are important assets to facilitate system evolu-
tion [11, 12]. Such views help practitioners to under-
stand the existing system, to plan and evaluate intended 
changes, and to communicate them to others.  

In particular, we are interested in execution views, 
which consist of a set of models that describe and doc-
ument what a software system does at runtime and how 
it does it. The term runtime refers to the actual time 
that the software system is functioning (during testing 
or in the field). Obviously, it is very important to un-
derstand this runtime behavior of the software, but in 
practice documenting it often does not receive enough 
attention. Thus, our particular focus is to support prac-
titioners in how to construct execution views for large 
and complex software-intensive systems. Such systems 
often have a heterogeneous implementation and consist 
of multiple processes, each with multiple threads, dep-
loyed across several computers.  

In our initial work, we constructed an execution 
view of an existing large software system [2], which 
addressed specific stakeholder concerns. However, a 
development organization of such a large and complex 
system has several stakeholders with numerous con-
cerns. Therefore, the organization needs to be able to 
define a number of execution viewpoints addressing 
the needs and matching the characteristics of its partic-
ular system. To achieve this, an organization may ei-
ther reuse the predefined viewpoints available in the 
literature (e.g. [3, 5, 11, 14]) or define new ones.  
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during compilation.  Improved theoretical understanding, such as attribute
grammers, accelerated this trend.  The consequence was that by the mid-1980s
the intermediate representation (for example, an attributed parse tree), was the
center of attention.  It was created early during compilation and manipulated
during the remainder; the data structure might change in detail, but it
remained substantially one growing structure throughout.  However, we
continued (sometimes to the present) to model the compiler with sequential
data flow as in Figure 17.

Lex Syn Sem Opt Code

SymTab

Tree

Text   Code

Computations
(transducers and

transforms)

Memory

Data fetch/store

Vestigal data flow

Figure 17: Modern Canonical Compiler

In fact, a more appropriate view of this structure would re-direct attention
from the sequence of passes to the central shared representation.  When you
declare that the  tree is the locus of compilation information and the passes
define operations on the tree, it becomes natural to re-draw the architecture as
in Figure 18.  Now the connections between passes denote control flow, which
is a more accurate depiction; the rather stronger connections between the
passes and the tree / symbol table structure denote data access and
manipulation.  In this fashion, the architecture has become a repository, and
that is indeed a more appropriate way to think about a compiler of this class.

Happily, this new view also accommodates various tools that operate on
the internal representation rather than the textual form of a program; these
include syntax-directed editors and various analysis tools.

SymTab

TreeLex

Syn

Sem

Opt2

Code

Edit Syn

Might be
          rule-basedOpt1

Figure 18: Canonical Compiler, Revisited
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pipe/ filter computations to be tailored more directly to the performance needs
of the product.

Summary

This case study illustrates the issues involved in developing an architectural
style for a real application domain. It underscores the fact that different
architectural styles have different effects on the ability to solve a set of
problems.  Moreover, it illustrates that architectural designs for industrial
software must typically be adapted from pure forms to specialized styles that
meet the needs of the specific domain. In this case, the final result depended
greatly on the properties of pipe and filter architectures, but found ways to
adapt that generic style so that it could also satisfy the performance needs of the
product family.

4.3. Case 3:  A Fresh View of Compilers

The architecture of a system can change in response to improvements in
technology.  This can be seen in the way we think about compilers.

In the 1970s, compilation was regarded as a sequential process, and the
organization of a compiler was typically drawn as in Figure 15.  Text enters at
the left end and is transformed in a variety of ways—to lexical token stream,
parse tree, intermediate code—before emerging as machine code on the right.
We often refer to this compilation model as a pipeline, even though it was (at
least originally) closer to a batch sequential architecture in which each
transformation (“pass”) was completed before the next one started.

Lex Syn Sem Opt Code
Text   Code

Figure 15: Traditional Compiler Model

In fact, even the batch sequential version of this model was not completely
accurate.  Most compilers created a separate symbol table during lexical analysis
and used or updated it during subsequent passes.  It was not part of the data
that flowed from one pass to another but rather existed outside all the passes.
So the system structure was more properly drawn as in Figure 16.

SymTab

Lex Syn Sem Opt Code
Text   Code

Figure 16: Traditional Compiler Model with Shared Symbol Table

As time passed, compiler technology grew more sophisticated.  The
algorithms and representations of compilation grew more complex, and
increasing attention turned to the intermediate representation of the program
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during compilation.  Improved theoretical understanding, such as attribute
grammers, accelerated this trend.  The consequence was that by the mid-1980s
the intermediate representation (for example, an attributed parse tree), was the
center of attention.  It was created early during compilation and manipulated
during the remainder; the data structure might change in detail, but it
remained substantially one growing structure throughout.  However, we
continued (sometimes to the present) to model the compiler with sequential
data flow as in Figure 17.
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Figure 17: Modern Canonical Compiler

In fact, a more appropriate view of this structure would re-direct attention
from the sequence of passes to the central shared representation.  When you
declare that the  tree is the locus of compilation information and the passes
define operations on the tree, it becomes natural to re-draw the architecture as
in Figure 18.  Now the connections between passes denote control flow, which
is a more accurate depiction; the rather stronger connections between the
passes and the tree / symbol table structure denote data access and
manipulation.  In this fashion, the architecture has become a repository, and
that is indeed a more appropriate way to think about a compiler of this class.

Happily, this new view also accommodates various tools that operate on
the internal representation rather than the textual form of a program; these
include syntax-directed editors and various analysis tools.
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Table 1. Predefined viewpoints for execution views 
Viewpoint What it describes (concern) System elements 

Concurrency 
[14] 

- Task structure and mapping of functional elements to tasks 
- Inter-process communication and state management 
- Synchronization and integrity 
- Startup, shutdown, task failure, and reentrancy 

Processes, process groups, 
threads, inter-process 
communication 

Behavior  
description 
[3] 

- Types of communication 
- Constraints on ordering 
- Clock-triggered stimulation 

Use cases, structural 
elements, processes, states, 
applications, and objects. 

Deployment 
[14] 

- Hardware required (specification and quantity) 
- Third-party software requirements and technology compatibility 
- Network requirements and capacity and physical constrains 

Processing and client nodes, 
network links, hardware 
components, and processes. 

Deployment 
style [3] 

- Allocation, migration, and copy relations between software ele-
ments and computing hardware. 
- Properties of computing hardware, e.g., bandwidth, and resource 
consumption. 

Software elements 
(processes) and computing 
hardware (processor, 
memory, disk, etc.) 

Execution 
architecture 
[5] 

- Execution configuration and its mapping to hardware devices  
- Dynamic behavior of configuration  
- Communication protocol 
- Description of runtime entities and their instances  

Processes, tasks, threads, 
clients, servers, buffers, 
message queues, and classes 

 

3. Identifying the organization’s require-
ments for execution views 
 

Asking stakeholders for their concerns should be a 
common practice, especially for choosing views [3] 
and identifying which views to recover from an exist-
ing system [17]. In order to identify the requirements 
for execution views, we conducted a series of inter-
views with key experts of our industrial partner using 
specific questionnaires. In this section, we summarize 
the key aspects of the questionnaire design and inter-
views. 
 

3.1.  Questionnaire design 
 
The main goal of the specific questionnaires was 

to collect information on which execution views to 
create, what to describe in a particular model, how to 
choose the abstraction level, and how it should be de-
scribed. Often, asking these broad questions to practi-
tioners does not provide precise or useful answers. To 
overcome this, we designed two types of question-
naires (overview and model-specific). To design them, 
we summarized predefined viewpoints in the literature 
and our own research observations, and applied guide-
lines on reviewing software architecture descriptions 
[13]. 

Overview questionnaires help us to estimate the 
value of an execution viewpoint and get an insight on 
how a given interviewee may use it. To focus the ques-
tionnaire, we centered the questions on a set of existing 

documents containing some execution models that 
were authored or often used by the interviewee.  

Model-specific questionnaires help us to assess 
how a specific execution model created or often used 
by the interviewee aligned to descriptions of similar 
models of predefined viewpoints. Thus, with each 
model-specific questionnaire we attached at least two 
models: the one used or created by the interviewee and 
a related example from the literature. Table 2 summa-
rizes the group of questions for both types of question-
naires, overview and model-specific. For an example 
of a full questionnaire, see appendix I. 
 

Table 2. Questionnaires structure 
Group of questions Overview Model-

specific 
1. Authors and contributors X X 
2. Creation and maintenance  X X 
3. Intended and actual users X X 
4. Usage in daily activities 
(predefined viewpoint) 

X X 

5. Usage in other activities 
(observations & experience) 

 X 

6. Description of concerns 
(predefined viewpoint) 

 X 

7. Representation language 
and level of detail 

 X 

 

3.2.  Interviews 
 

To conduct the series of interviews, and keep them 
manageable and productive, it is necessary to identify a 

2009 IEEE/IFIP WICSA/ECSA 3
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Examples of Logical blueprints
Figure 3a shows the main classes involved in the Télic PABX architecture.

Conversation

Terminal

Controller Numbering 
Plan

Connection 
Services

Translation 
Services

   

Simulation 
and Training

Flight 
management

Air Traffic 
Management

External 
Interfaces 
-Gateways

Aeronautical 
Information

Basic 
elements

Mechanisms 
Services

Display & 
User 

Interface

Figure 3— a. Logical blueprint for the Télic PABX . b. Blueprint for an Air Traffic Control System

A PABX establishes commmunications between terminals. A terminal may be a telephone set, a trunk line
(i.e., line to central-office), a tie line (i.e., private PABX to PABX line), a feature phone line, a data line, an
ISDN line, etc. Different lines are supported by different line interface cards. The responsibility of a line
controller object is to decode and inject all the signals on the line interface card, translating card-specific
signals to and from a small, uniform set of events: start, stop, digit, etc. The controller also bears all the
hard real-time constraints. This class has many subclasses to cater for different kinds of interfaces. The
responsibility of the terminal object is to maintain the state of a terminal, and negotiate services on behalf of
that line. For example, it uses the services of the numbering plan to interpret the dialing in the selection
phase. The conversation represents a set of terminals engaged in a conversation.  The conversation uses
translation  services (directory, logical to physical address mapping, routes), and connection services to
establish a voice path between the terminals.
For a much bigger system, which contains a few dozen classes of architectural significance, figure 3b show
the top level class diagram of an air traffic control system, containing 8 class categories (i.e., groups of
classes).

The Process Architecture
The Process Decomposition
The process architecture takes into account some non-functional requirements, such as performance and
availability. It addresses issues of concurrency and distribution, of system’s integrity, of fault-tolerance, and
how the main abstractions from the logical view fit within the process architecture—on which thread of
control is an operation for an object actually executed.
The process architecture can be described at several levels of abstraction, each level addressing different
concerns. At the highest level, the process architecture can be viewed as a set of independently executing
logical networks of communicating programs (called “processes”), distributed across a set of hardware
resources connected by a LAN or a WAN. Multiple logical networks may exist simultaneously, sharing the
same physical resources. For example, independent logical networks may be used to support separation of
the on-line operational system from the off-line system, as well as supporting the coexistence of simulation
or test versions of the software.
A process is a grouping of tasks that form an executable unit. Processes represent the level at which the
process architecture can be tactically controlled (i.e., started, recovered, reconfigured, and shut down). In

https://www.utwente.nl/
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lected by majority voting. Majority voting might be supplemented with other algorithms to mask
complex, Byzantine faults. Modular redundancy requires independence among component
failures. This is a reasonable assumption for physical faults but questionable for software de-
sign faults (e.g., N-version programming).

Fault treatment steps include fault diagnosis and fault passivation (removal and reconfigura-
tion). Fault treatment is aimed at preventing faults from being activated again.

• Fault diagnosis consists of determining the cause(s) of error(s) in terms of
both location and nature.

• Fault passivation consists of removing the component(s) identified as being
faulty from further execution. If the system is no longer capable of delivering
the same service as before, a reconfiguration may take place.

4.4.2 Fault Removal

As shown in Figure 4-4, fault removal is composed of three steps: verification, diagnosis, and
correction. The steps are performed in that order: after it has been determined that the system
does not match its specifications through verification the problem is diagnosed and, hopefully,
corrected. The system must then be verified again to ensure that the correction succeeded.

Static verification involves checking the system without actually running it. Formal verification
[Craigen 87] is one form of static verification. Code inspections or walk-throughs [Myers 79] is
another.

Dynamic verification involves checking the system while it is executing. The most common
form of dynamic verification is testing. Exhaustive testing is typically impractical. Conformance
testing checks whether the system satisfies its specification. Fault-finding testing attempts to
locate faults in the system. Functional testing (otherwise known as blackbox testing) tests that
the system functions correctly without regard to implementation. Structural testing (otherwise
known as whitebox testing) attempts to achieve path coverage to ensure that the system is

Figure 4-5:  Fault Removal [Laprie 94]

Fault
Removal

Verification

Diagnosis

Correction
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Dynamic

Static analysis
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Symbolic Execution

Testing
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What is Important in Software in 
Autonomous Cars?
• reliability (car not crashing, 
not killing other people, 
reaching the destination)

• navigation

• what the hardware can do

• the breaking system

• control over acceleration

• weather systems

• latency & performance

• recoverability after crashing


• security / hackability

• sitting in the car and 
talking, ease of use

• error protection

• avoiding liability

• redundancy

• should be maintainable

• (in)compatibility across 
vendors

• indefinite support
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What is important in software?

• planning

• simplicity

• something that a 
stakeholder wants

• it should do what it is 
meant to do

• performance

• adaptability

• security


• maintainability

• usability

• feasibility

• interface

• documentation

• testing

• integration

• coding standards
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What is important in software?
12WP02

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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idea concept development Use maintenance End of life

WP03

https://www.utwente.nl/
http://grammarware.net
https://pixnio.com/people/children-kids/young-cute-female-child-in-back-seat-car-set
https://commons.wikimedia.org/wiki/File:2021_AGR_women_car_BikeExchange.jpg
https://www.pexels.com/photo/photograph-of-a-brown-dog-looking-out-from-a-car-window-2640023/
https://www.pexels.com/photo/vintage-cabriolet-decorated-with-white-wedding-flowers-6400846/
https://commons.wikimedia.org/wiki/File:Disassembly_of_a_car_(2).jpg
https://www.pexels.com/photo/chrome-and-black-engine-display-188777/
https://commons.wikimedia.org/wiki/File:Scrum_diagram_(labelled).png


Direction in architecture

• The software architecture of a system is

• a collection of statements

• that gives directions


• A direction can be given:

15WP04
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Good architecture is…
• consistent

• unambiguous

• descriptive

• encompasses the entire 
design

• structured

• suitable for its purpose

• implementable

• clear


• embedded in its environment

• understandable

• future proof

• solving real life problems

• editable

• maintainable

• correct

• communicated

• etc

16WP05
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Software architect
17
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Software 
architect

Information 
analyst Requirements 

engineer
Business 
architect

Infrastructure 
architect

Software 
developer

Tester

Designer Program 
manager

Project 
leader

Development 
manager

plan

approach


dev process

knowledge

risks

design 
patterns

components 
interface 
platform

role 
business 
drivers

functions 
quality
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What do you do with stakeholders?

• prioritise

• ask about their interests

• examine their concerns

• address their concerns

• satisfy

• inform

• ask for feedback

• search for information

• keep informed

• check project’s realisability

• keep expectations in check

• ignore

• resist

• terminate collaboration

18WP06
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Stakeholder analysis
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Communication matrix
20

Who 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)


WP06
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How to find usable concerns?

• Formulate concerns from stakeholder perspective (no generic terms!)

• goals to achieve

• 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

21WP07
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22WP08

Typical application aspects

• Legal compliance, actuality, traceability


• Social responsibility, impartiality


• Credibility, transparency, money traceability


• Safety, customer support, energy consumption


• Duration, eco footprint, yield, continuity


• Energy, availability, reliability, maintainability

https://www.utwente.nl/
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Typical design aspects
23WP08

• Decomposition

• components, patterns

• data/control flow, interfaces


• Software quality

• deployment, life cycle, upgrades, lock in

• resource usage, energy efficiency, time behaviour

• error handling, data integrity, recovery

https://www.utwente.nl/
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• Waterfall <=> Iterative

• Manual <=> Automated

• Buy <=> Reuse

• Adapt <=> Remake

• Feature first <=> Market first

• Develop <=> Outsource

• Assign <=> Hire

• Test for release <=> Test for integration

24WP08

Typical realisation aspects
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View(point) & model

• Model

• spec for a part of the world


• View

• work product

• represents a system


• Viewpoint

• explains how to make a view

25WP09

https://www.utwente.nl/
http://grammarware.net


26WP10

https://www.utwente.nl/
http://grammarware.net
https://www.youtube.com/watch?v=BKorP55Aqvg


Keep track of specifications

Keep track of all the specifications that you use and introduce


• Identification (name, version, source)


• Relation to the architecture:


• For what architecture element is it used?


• How does it use the architecture?


• Dependencies on other specifications


• (graph) specifications are nodes, relations are arrows


• (table) a row for each specification

27WP11
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How can systems relate?
28WP12
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Trends

• Real impact!


• Find

• Identify

• Choose

• Follow

• Ignore

29WP13
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Consistent ADD

• Don’t forget:

• rationale

• target audience

• filling a template 
≠ architecting

• decision kinds

• system

• env

• boundary

30WP14
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AD should contain…
31WP14
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Realisation

• Think of

• activities

• testing, prototyping, negotiating


• artefacts

• code, test models, backlog


• constraints

• systems, requirements, laws


• people

• skills, knowledge, beliefs

32WP15
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Realisation domain
33

by Robert Deckers, based on ISO 42010 & DYA

WP16

Re
al
is
at
io
n

Re
al
is
at
io
n 
pr
oc
es
s

Ap
pr
oa
ch

By which activities & what behaviour?  
  main tasks 
  phases

  milestones

Who does what when? 
  planning, roadmap,

  responsibilities,

  work packages

Which organisation/people?  
  team structure,

  knowledge/skills, 
  education/training
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The system must be 
reliable.

Use classes in your Java 
code.

The system must be secure 
against unauthorised users

The system has to be 
modular.

Make sure the system is 
reusable.

Each student should have 
2+ campus activities/week.

Guidelines for giving direction
34

negation is nonsense generic truths

inconsistent in itself effortlessly fulfilled

not understandable impossible to enforce

WP16
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Dominant decomposition
• Elements shaping the architecture:

• Functions 

• Components 

• Services 

• Guidelines 

• Expertise 

• Frameworks 

• Events

• Messages

• States 

• . . .

35
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Design patterns
36

Design Patterns (1994), Patterns of EAA (2002), AntiPatterns (1998), Bug Patterns (2002)

https://www.utwente.nl/
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Family architecture

• Lower costs if done right

• Predictable

• Commonalities

• Variabilities

• Directions to achieve

37WP18

 

Defining Families: The Commonality Analysis

 

Page 23 of 32

producing analyses, there are sudden sharp increases in the number of artifacts of different types
produced as the group shifts its attention among different concerns [5].

 

3.12 Resources Needed

 

Experience in analyzing existing domains shows that there is rarely one person who understands
all aspects of a domain. Usually there are two to three experts whose combined knowledge covers
the domain. To ensure a wide range of viewpoints and adequate interaction during the process,
five or six experts seem to be sufficient. Such a group, if dedicated full time to the commonality
analysis, can usually complete it in a form sufficient for external review in four weeks. A well-
focused set of reviewers will complete their assignments in two weeks.
Many projects are unwilling to devote their domain experts to a single task for four weeks.

 

1

 

Although the duration for completing a commonality analysis varies depending on the mode in

Figure 4. Progress Of A Commonality Analysis

Day

N
um

be
r

0

1 0

2 0

3 0

4 0

5 0

6 0

7 0

8 0

9 0

1 5 8 1
3

1
5

1
7

2
2

3
0

3
7

4
2

4
4

4
9

5
1

6
3

6
8

Definitions

Commonalities

Variabilities

Open Issues

Resolved Issues

Page Count

https://www.utwente.nl/
http://grammarware.net


Quality attributes

• Green flags

• configure

• recover

• analyse

• replace

• maintain

• . . .

38WP19

• Red flags

• speed

• ease

• performance

• bug-free

• usability

• . . .
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QA scenarios
39

Weichang Du, Understanding Quality Attributes, 2009-2010

source
measure

Artefact

environment

responsestimulus
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Role of the software architecture

to provide

solution direction


for

most important properties


that are

the most difficult to realise

40
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Group assignments

• Architecting is a responsibility

• take decisions

• provide directions


• Refuse to be bullied

• stay focused


• Technical writing 

• concise, specific, readable

• learnable skill

41
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