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Designh Project

* Design a software system for parking houses

— Groups of 4 persons ( on Canvas)
— Kick-off today, hour 4

Desigh Test

e Test questions are similar to lab session exercises

— Signing off all D-exercises is required for admission to
the test
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Out task as System
Developers/Computer scientists/...

Develop a Computer System
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1.2 What s

a system?

&3

Software Systems

A system is a collection of inter-
related components that work
together to achieve some
common goal. The system
changes input to output.

The components are
dependent on each other

Each system has a boundary
and can include software,
hardware and people,
depending on where the
boundary is defined

Design - 1a 6



Examples of Systems

* Digestive system

* Economic system

* Electricity system

* Clock in/out system

* |[mmune system

* Central heating system
* Etc
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1.2 What is an Information system?

¢ Computer peeseesesasasasase System boundary
System = |

° Software MH Inputs> System functionality m Outputs>

System T {} F

i Feed-forward Coln_t'; el Feedback ;

e Information
Control mechanism

System

[Bennett et al., Figure 1.3]
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Developing an Information System
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What do we want to achieve in M2 Design?

8,

Software Systems
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How do we want to achieve this?

* Find out and understand the user
requirements

* Model the requirements so that the
developers clreate the system

Design

Requirements A -
- &

models
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What is a model?

A model is a simplified representation
of part of the world (or part of a software system)
from a particular view

Software Systems Design - 1a
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What is a model? (Scale model)
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What is a model? (Hgtse plan)
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What is a model? (Universal Physics
law)

Electron energy
levels

.= Nucleus

Electron
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What is a model? (Organization chart)

Alpha-1 Foundation

Board of Directors
Budget, Program & Medical and Audit, FinanoeA &
*Nominating Eimcuive Development Scientific Advisory Jobn E. Khehner Compensation
Committee Advisory Council
Committee Committee Committee Committee
(BOD Only) 0D Oaly) (MASAC) (BOD Only)
C:ln;’:r\:n:ny :ch P sorym Grants Aqvisory Rosoarctj Registry DNA & Tigsue Scienﬁﬁf: Honors
e || commice Gl | = | -
e W) (RRAC) (TBAC) (SHAC)
(ACAC) (Joint with A1A)
1
Ethical, Legal and Sdamionsl Transplant Issues S Samosice lmtmmal Epidemiology and Pl Polcy
Social Issues Materials Working Group Qentets Regletry Detection WG
Working Group Working Group (TIWG) Working Group Working Group Working Group ‘(pp\VNG)
(ELSI) (EMWG) (CRCWG) (AIRIATF WG) (EDWG) (Joint with A1A)
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What is a model? (Class diagram)

class Wards and Teams)

1.7

Team
0.1

1

name: String {id}

Hospital

name: 3iring {id}
address: Address
phone: Phone

0.1

o

Doctor

specialty: String["]

Ward

name: String {id}
patients_gender: Gendar

capacity: Integer {patient.upper == capacity}

{ward.patients_gender =
patient.gender}

1 ward
% | patient
Patient

freats »

< | /gender: Gender
accepted: Date
sickness: History
prescriptions: String[*]

locations: String[*]

TN

Consultant Doctor

Junior Doctor

team leader

ultimate responsibility

% | allergies: String[*]
special_reqs: Sring[*]

wenumerations
Gender

male
female

Software Systems

Design - 1a
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What is a model?

Model as (part of a) theory

— claims universal validity (Physics)

Model as a structured representation of reality
— Organization Chart, Scale Model

Model as a prescription for a system/object
that is to be constructed
— Floor Plan, Scale model

Software Systems Design - 1a
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What is a model?

A modelis asimplified representation
of part of the world (or part of a software system)
from a particular view

— Simplified: what do we discard, what do we
represent?

— Representation: which notation is to be used?
— View: which particular aspect is modelled?
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1.3 Unified Modelling Language

* |In UML we (mostly) use diagrams as a
representation to define models

e UML Diagrams are unambiguous, it is always
clear what is meant

(In contrast to natural language, which very
often leaves room for multiple interpretations)
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UML diagrams in this module

1a

Activity b Requirements
Diagram 1 List
Use Case
1b Diagram

State Machine
Diagram

behaviour

functionality

Software Systems

data

23 | Class Diagram

interaction

Sequence
Diagram

Design - 1a
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Unified Modelling Language

Diagram

| |
Structure Behaviour
Diagram Diagram

= | TN
\ Component Object ‘ Use case <

< Class )

State
Machine

~~Diagram —

Activity
Diagram

Composite Package Deployment {itetaction
Structure Diagram Diagram Diagram
Diagram 4>\
I ~ I |
Sequence > Communication Interaction
Diagram Diagram Overview
Diagram
Timing
Diagram
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Literature about UML

* The slides are self-contained — everything you need
to know for the lab sessions, the project, and the
exam is (briefly) explained in the slides

e |f you want more explanation, you can use a book

— Bennett et al.: Object Oriented Systems Analysis and Design
using UML, McGraw-Hill, 4th ed., 2010

— Or any other text book on UML
— Or online resources (e.g. Wikipedia)

 https://creately.com/blog/diagrams/activity-diagram-tutorial/#draw

 https://www.uml-diagrams.org/ticket-vending-machine-activity-
diagram-example.html?context=activity-examples
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1.4 Design (as a general concept)

[Wikipedia (Oct 2017)]:
* Design = the creation of a plan or convention

for the construction of an object or a system
(as in architectural blueprints, engineering drawings, business
processes, circuit diagrams and sewing patterns)
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Analysis and Design (in Softw. Eng.)

[Rumbaugh, 1997]:

* Design = Describing how the system will be
constructed without actually building it
[Bennett et al, 2010]:

* Analysis = Finding out what the system should
do and how the different system parts are
related to one another

* Design = Modelling how the various parts of a
system will work together
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Analysis and Design (in Softw. Eng.)

The boundary between analysis and design is
not well-defined:

* The process of creating an initial design
can be regarded as part of the analysis of how
a working system can be constructed
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1.5 A structured approach to
Software Development

 Waterfall model vs. Agile development

Software Systems Design - 1a
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System
engineering N.B.:
Slightly different concept
Ezeq uirements of Requirements Analysis

analysis compared to Module 1
[ Design

[Construction

[ Testing
[ Installation
Bennett et al,,
Fig 3.3 [Maintenance]
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Not purely top down ...

Disciplines
Business Modeling

Requirements

Analysis & Design

Implementation
Test
Deployment

Configuration
& Change Mgmt

Project Management
Environment

Software Systems

Phases

Elaboration

Construction

Initial

Elab #1 | | Elab #2

|l:mst||cm=t Const
#1 #2

Iterations

Design - 1a
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Today’s topic

Activity

Requirements

D agram List
Use Case
: Diagram
State Machine
Diagram
behaviour | functionality
data | interaction
Class Diagram Sequence
S Diagram
J‘fe
2
%,
oo,o
%
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Example of an Activity Diagram

Software Systems

Customer Library employee
o Get book
from the shelf
Give book Register
to employee g loan
( ¢ )
Give book
to customer
/\ J

-

[ Return book ]—-»

Register return

!

Store book @

Design - 1a
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Purpose of an AD

e An AD contains a coherent series of activities.

* In an Activity Diagram we include those activities
that are relevant for the system to be designed

e Activities are carried out by actors. These can be
persons, but also (parts of) computer systems.

Software Systems Design - 1a
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What do we model with an AD

* ADs offer a general notation to describe steps in any
organized process, like

— Workflow in a company
— Steps in an algorithm

 We use ADs to model processes in the real world, in
order to derive functional requirements.

— E.g. Business processes that need computer system
support

Software Systems Design - 1a
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Simple example

(Insurance company)

Administration

Assessor

Software Systems

A’L Register claim entry

~N

(

J

gl

Assess claim ]

Design - 1a
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Elements of an AD (1)

* Activities
(always formulated as imperative sentences: “Register...”)

e “Swimlanes” labelled with the name of the
actor who carries out the activities

e Control flow (arrows) indicating the order in
which the activities are carried out

e Start symbol and stop symbol




Branch and Merge

Administration

Assessor

{ Register claim entryJ

1

q

{Assess claim ]

[Claim [Claim

approved] rejected]

Software Systems

Y Send
‘ Pay out \ rejection |
letter
>/\\,<
Design - 1a
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(essentially the same diagram)

Administration

Assessor

{ Register claim entry

\

J

|
>

(
L

Assess cIaim]

[Claim approved] A [Claim rejected]
A4

Y

r

~

Software Systems

> Send
‘ Pay out \ rejection
letter
_ J
>/\\,<
Design - 1a
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Fork and Rejoin

Administration

Assessor

[ Send letter ]

T

>{ Register claim entryJ

1

(

gl

Assess claim ]

[Claim approved] A [Claim rejected]

A4
- Send
Pay out ] rejection
> letter

:g:

Software Systems

Design - 1a
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Elements of an AD (2)

* Branch: There are various paths to continue. One of
these is executed. The conditions determine which
one.

* The different paths of a branch come together in a
merge.

* Fork: There are various paths to continue. Each of
these is executed separately. The order in which
activities in different paths are executed is not
determined.

* The different paths of a fork come together in a
rejoin.




Elements of an AD (2, contd.)

* In which swimlane you put a branch,
(merge, fork, rejoin), does not matter.

* In which swimlane you put an activity
does matter, as the swimlane defines the actor
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Multiple end symbols...

Administration

Assessor

o { Register claim entry ]
[Claim is [Claim is
- too late] in time]
(@<« Refuse claim L >
\ J \/

[ Assess claim ]

[Claim approved] A [Claim rejected]
AN

Y

: ’ Send
[ Send letter ] rejection

letter

N

i

Software Systems Design - 1a

41



Branch into more than two paths...

Administration ASsessor Administration Assessor

! !

[ Register claim entry ]
Reglster clalm entry :

[Claim [Claim !
[Claim [Claim in time| T too late] in time]

too late] incomplete] | ( N4 [ Return claim ]
‘L Return claim ] 7
L\ 4 [Complete]J\[lncomplete]
[ Refuse clalm Cgmé?eig?e _ A4
l {Assess claim ] [ Refuse claim ] {Assess claim ]
J ! I
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Single start symbol!

Client Administration
® [ Submit claim
'L using app
[ Register }@
— )
claim entry
Submit claim
using paper form
incorrect
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Single start symbol!

Client Administration

[use Submit claim

app] using app

[don’t Submit claim
use using paper form

app]

Register
— )
claim entry
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Loops

Pair of Students Teaching Assistant
Draw Check
diagram diagram
[Diagram not OK] [Diagram OK]
Give
Lfeedback
poorly modelled

Software Systems

Design - 1a
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Loops

Software Systems

Pair of Students

Teaching Assistant

Draw

Check

diagram

[Dia

diagram

jram not OK] [Diagram OK]

Give

Lfeedback ]

Better model, separating activities and control flow

Design - 1a
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Elements of an AD (3)

 Sometimes it is more convenient not to merge the
paths of a branch, but to use multiple end symbols

 However, there is always a single start symbol
* |tis possible to introduce loops in an AD

e Some activities only can start on/after a specific
moment in time. This is indicated with the clock
symbol and a rejoin.

— (see next slide)
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Using the clock symbol

!

form

[Send expenses ]

Employee Financial administration
[1st wprking day
® of thle month]

X Pay
expenses

Software Systems

Design - 1a
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Exercise: make an activity diagram

The Dutch Sports Association wants a system for
registration of offences committed by players.

1. When a player commits an offence during a match, the
referee can give a warning or show a yellow / red card.

2. When a player gets a yellow / red card, after the match
the referee enters the offence and the type of card into
the system. Warnings are not registrered.

3. The Disciplinary Committee decides on a punishment.

4. The Disciplinary Committee informs both the player and
the club by letter about the punishment.
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[papaau Juawysjund oN]

Give player
red/yellow card

Y

[ Enter offence ]—

Give

warning

Player Referee Disciplinary Committee
Commit [Punishment needed
offence

4>[ Determine punishment J

Send letter Send letter
to club to player

Software Systems
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An AD describes a single case

An AD is a (visual represent- Customer Library employee
ation of a) model — hence a I
. . r . @—| Getbook from
simplification of the real the shelf
world * T g
* For simplicity, we model a Give ook Register
single case to employee ] loan
\. J \ ¢ J
— example: —— ~
. Give book
bOFI"OWIﬂg a bOOk to Customer
(usually, people borrow > ’
several books) / , \
[ Return book ]~+ Register
return
S .
Store book (@)
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An AD shows the normal flow of events

An AD is a (visual representation of a) model —
hence a simplification of the real world.

e Exceptions to the normal flow are not included in
the model.
— Example: a library member looses a book. What then?

 What is normal, what is an exception?

If a special case is explicitly mentioned in the case
description, it should be included in the model

— Example: a reminder is sent when a book is not returned
in time.
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Different ADs for different processes

e Sometimes it makes sense to construct a model that
consists of various separate ADs

— Example: borrowing a book and membership renewal are

different processes. So we make different ADs.
(Even though they are combined in practice —in most cases,
membership is renewed when an attempt to borrow a book fails)
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Design exercises

* Laboratory exercises (in pairs) No answers given
— must be signed off

* Recommended exercises Answers given on Canvas
— Help you to prepare for the test

* Example tests (Canvas) Answers given on Canvas

— Help you to prepare for the test

The test requires skills (not factual knowledge),
which you can acquire only by practicing
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UML Drawing tool

* Lab sessions: Visual Paradigm (UML drawing tool)

— See docs.ia.utwente.nl > Visual Paradigm
for how to use it

* Test: paper and pencil

Software Systems Design - 1a
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https://docs.ia.utwente.nl/vp/

About lab sessions

* Participation in lab sessions is expected
— You get feedback
— You want to get the assignments signed off

* If you have digested the theory (i.e. actively followed
the lecture or studied the slides) it should be possible to
complete all exercises in the lab session

— Otherwise, finish it at home
— Should be signed of one week after the session



Administration

 Who has no access to Software Systems on
Canvas? Please contact me NOW !

* [ssues with group composition:

—Remaining issues will be solved during the
Project Kick-off, hour 4 (11:45-12:30)

Software Systems Design - 1a
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