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[1]The Role of Software Design
1.1 The software design process
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[ 1]The Role of Software Design
1.1 The software design process
Procedural manner
1. Representation part
2. Process part

3. Set of heuristics

Software Design= HMIstole= 24
1. Programming Language to be Used
Execution Environment or Operating System

Performance Expectations
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User Interface Needs
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1.2 Design in the software development cycle

Role of Software Design

Analisys activity
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[1]The Role of Software Design
1.3 Design qualities

Fitness for purposeJ} design qualityS
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Design quality 2 2

1. Reliability(&1 2/ &)
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2. Efficiency(s&4
3. Maintainability (&

(S X&)
4. Usability(f24)
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Design Viewpoints(2&)
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escribing Designs
2.1 Recording the design model : design viewpoints

1. Behavioural
— Q2 AN AlAE =

2. Functional
— systemO| = ot=1?
3. Structural
AS OlE
Design viewpoints protected
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from the design model
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4. Data modelling
— data objects AIOI 0l = ot=
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|2 Describing Design

2.2 Design representation f rms

1. Textual descriptions
Headings, lists, indentation S= AlZ0dll St= form
Limitations

1. List2 table?l 0l H&otH ?Xl otk 2 22 S&oltH H&ot)| HELL.

2. Natural language= OHOH &t Z&k0| ULCH.

=> S&otld 20 & B AIE2 Llot= A0l ELL

2. Diagrammatical descriptions
CessS 1d T4Als ot 8= form
Property
1. A small number of symbols (circles, lines(arcs), boxes)

2. A hierarchical structure(H&S& 2 X)
3. Simple symbols => SJAIAES & H=CH



| 2]Describing Designs

2.2 Design representation forms

3. Mathematical descriptions
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[2]Describing Designs

2.3 Some example of design representation

The Statechart

2l AEH 2 A EHE B3tAID|= O|BIEE Halst A,
(A EHUHIMN &EHZS SEXH S 8)
E X|

1. 28K0ll CHoH A UM ~ZBNHAIS] E =

=44 51I0t S0I5HCH
2. BNEIJt S2 AIAEOZ HE =>




2] Describing Designs

2.3 Some example of design representation
An example Statechart
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[2]Describing Designs

2.3 Some example of design representation

The Jackson Structure Diagram
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[2]Describing Designs

2.3 Some example of design representation
An example of a Jackson Structure Diagram

{ Make tea J
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2.3 Some example of design representation

The Structure Chart
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Jackson Structure Diagramdt S Aol 20[LE Ct=C}H !
— Elelments represent physical entities(subprogram)
— Hierarchy(AHIZ) shown is one of invocation(transfer

of control)



2] Describing Designs

2.3 Some example of design representation
A simple Structure Chart
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cribing Designs

2.3 Som example of design representation

[2]1D
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The Entity—Relationship Diagram

Entity 2t EntityAFO[ 2] Z2tHE E S
=> =2 {0 HIOIAE A ot=l &
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2] Describing Designs

2.3 Some example of design representation
A simple Entity—Relationship Diagram
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[3]Software Design Practices and Design Methods
3.1 Rationale for software design methods

software design methods & &t

1. 2801 S AEE S & ot

2. 2&4ds 70

3. Beiet =ME 0l ol SEiE BteE= A= s=U
LIAQ 2 E M&ote JHE 28802 +=H

1. MethodsOll= Mt HEH S H MOk ot=Al0ll CHoll A 2 Al oF Al
TdEHMH UK EZL.

2. MethodsJt desinerJt &0FH oHZ2ZH 0F CHE E &= ULY.



[3]Software Design Practices and Design Methods
3.2 Design strategies

Top—down
separating a large problem into smaller ones

CHE s et 220 Z2HO0I =JI0 OlF 0 M O0F etLit.

Compositionnal

Involve “entities” that can be assembled to create a solution model

Organisational

Where the needs of the development organization and its
management structures impose constraints upon the design process.

Template
Where some general paradigm describes a reasonably large domain
of problems.



[4]Features of Some Software Design Methods
4.1 Jackson Structured Programming(JSP)

JSP

- AL E X218 AX0 &F= Al S8 =

— is prvided by the Jackson Structure Diagram.

=> PXO 4HE HRGHH HEGHA Re TR IO

— is used for modelling data structures.

— is used for functional modelling.

process part of JSP

Step1 | Draw Structure Diagrams for inputs and output Elaboration
Step2 | Merge these to create the program Structure Diagram Transformation
Step3 | List the operations and allocate to program elements Elaboration
Step4 | Convert program to text Elaboration
Step5 | Add conditions Elaboration




[4]Features of Some Software Design Methods
4.2 Structured System Analysis(SSA) and Structured Design(SD)

SSA / SD

— software design2| top—down J| &

— consist of "analysis” and “design”

E & (DFD : data—Flow diagram)E
P& S (structure chart)2 MAH AUA HSHAIII= A

CtA : has a large and relatively disjoint transformation step.
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Process part of SSA and SD

Analysis Step1 | Develop a top-level description Elaboration
Step2 | Develop a model of the problem (SSA) Elaboration
Step3 | Subdivide into DFDs describing transactions | Elaboration

design Step4 | Transform into Structure Charts Transformation
Stepd | Refine and recombine into system description | Elaboration




[4]Features of Some Software Design Methods
4.3 Jackson System Development(JSD)

JSD

— encourages the designer to create a design model around
the notion of modelling the behaviour of active “entities”.

— these entities gradually will be elements of the solution.

JSD process part

1. Entity Analysis |dentify and model problem entities Elaboration
2. Initinal Model Phase Complete the problem model network | Elaboration
3. Interactive Function Step | Add new solution entities Elaboration
4. Information Function Step | Add new solution entities Elaboration
5. System Timing Step Resolve synchronisation issues Elaboration
6. Implementation Physical design mappings Elaboration




[4]Features of Some Software Design Methods
4.4 Object—Oriented Design

00D

- 2H A& & H

— concerned with developing an object—oriented system
model to implement requirements.
& 8

1. Easier maintenance

2. Objects are potentially reusable components

3. For some systems, there may be an obvious mapping
from real world entities to system objects.



