SCD2613: System Analysis and
Design

Topic 3: Design

Shahida Sulaiman, Assoc. Prof. Dr

Faculty of Computer Science and
Information Systems, UTM




ocw.utm.my

Design

Structure Chart

Data Storage

User Interface

ogical Data Flow Diagram (DFD)
Physical DFD

........



ocw.utm.my @HTM

Structure Chart...

e Structure chart: top-down representation of
business functions and processes as modules.

e Consists of 2 modules that are reusable:

— Control: higher level module

— Subordinate: lower level module — can be library
module
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Structure Chart

* Consists of 2 couples:
— Data: passing of data among modules o~
— Control: message/flag sent among modules o’

* Condition: an action or state
* Loop: repetition of module ~___~
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Example of Structure Chart

Make Car
Car Registration No Rental

End Date /O End of File

/cgtart Date ./
/O

Customer ID

N
™o

Car Registration No

Set Rental Get Rental

Car Registration No 02 g ~~O car Registration No

Get Sedan Get Aeroback Get MPV
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Structure Chart vs. DFD

Make Car —

Car Registration No Rental
Customer ID — Map to context diagram

\O _

Car Registration No —

End Datef/o End of File

/CS)tart Date ./
/O

Set Rental Get Rental — Map to diagram 0 DFD

Car Registration NoO— 3\) ~~O car Registration No

Get Sedan Get Aeroback Get MPV — Map to diagram 1 DFD
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Data Storage

* Data of a system can be retained in 2 ways:
— File processing

— Database management system (DBMS)

* Terminology:

— Table or file

™~

Rental Table or File

— Field ~__
— Record\

A01200 WQX 112 20/07/2012 21/07/2012
B02440 JDW 373 21/07/2012 21/07/2012
D03345

JMH 5653 23/07/2012 25/07/2012
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File Processing vs. DBMS

File Processing

Flat file
Cannot be sorted
Difficult to manage

No automatic referential
Integrity

! Rental - Notepad

File Edit Format WView Help

A01200, wQx112, 20,07,/2012,
B02440, 1DW373, 21/07/2012,
D03345, IMH 5652, 23,/07,/2012,

21,/07,/2012
21,/07/2012
25,/07,/2012
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DBMS

* Indexed file

* Can be indexed

* More organised

 Manage referential integrity

E;“J\ o 7- Table Tools CarRentalSystem : Databas
—EE} Home Create External Data Database Tools Datasheet
£ = A ibri > = = =| [z= 2=+ A =i gtieny
Ll:ﬂé’ J £ Calibri 11 = = = : '_jll T - @ e
»»»»» Pajte P B 1 U|A -..& v.|@-|._|-. [i= i=|[®2 | R.jlrleEh =
Views | Clipboard ™ Font P Rich Text Record
All Tables + | « || Z] Rental
Rental A Customer ID - | Car Registrat -~ | StartDate ~| EndDate -~
£ Rental: Table AD1200 Wax112 7/20/2012 7/21/2012
B02440 IDW373 7/21/2012 7/21/2012
D03345 IMH 5653 7/23/2012 7/25/2012
*
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Referential Integrity

e Relational database enforces referential
integrity that avoids input data error

* A foreign key value must correspond with a
primary key value in a master file e.g. Customer

"(Dﬂ\ H ¥

T Relationship Tools | CarRentalSystem : Di
Y
—-‘/ Home

Create External Data Database Tools Design

= .EI =5y Relationshi g 1 1
oo ke onship Report LHre shIps J : J .
et s e Close Table/Query Related Table/Query Create
Relationships Tahble 53 All Relationships
Tools Relationships
CustomerID % Customer D i
@' Security Waming Certain content in the database has been disabled Optians.., -
Join Type..
4l Tables « | «|| =7 Relationships ' w
P : ) Create Mew..
EES 2 - ) ] Enforce Referential Integrity -
55 Rental: Table Customer . . Rental
C = ¥ Customer D ¥ Customer 1D [ ] cascade Update Related Fields
ustomer e Customer Mame Car Registration Mo
5 customer: Table Customer Address start Date |:| Cascade Delete Related Records
Customer Telephone End Date
Relationship Type: One-To-Cne
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Entity-Relationship Diagram (ERD)

1 M
Customer Makes Rental

Entit
Y Relationship
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ERD

* 3 Types of relationships:

— One-to-one relationship (1:1) e.g. 1 customer can
only have 1 membership

— One-to-many relationship (1:M) e.g. 1 customer
can make a number of rentals

— Many-to-many relationship (M:N) e.g. many
customers have many rentals

e Refer to database course for the details
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User Interface

Users interact with systems through interface,
thus vital to design an easy to use interface

Human-Computer Interaction (HCI): a field
that studies ways to improve user interface

Graphical User Interface (GUI): use graphics
such as icons that allow users’ interaction

Good interface design conforms to user-
centred design
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User-Centred Design (UCD)

* Relates to usability that covers:
— Easy to use
— Easy to learn
— Easy to understand
— Easy to complete task (e.g. data entry)
— Easy to get support (e.g. online help)

* Use controls wisely to avoid input errors

* E.g. use radio button for gender (male/female)
instead of asking users to type
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esigning Forms Using Access

= ) - - orm Design Tools CarRentalSystem : Database (Access 7) - Microsoft Arcess -
e d Design Toal RentalSystem : Datab 2007) - M ft = x
et —
Home Create External Data Database Tools Design Arrange
= v =l
E A o @ j [ & Ab] Aa D= SN | =]
= =
(B 7 U] (& == = || =T HEOMEEe
View Conditio Gridline Logo Text  Label Button _
- | = ¥ |=2 = u% Box E @ @ = 0
Views Font Gridlines Controls
@ Security Waming Certain content in the database has been disabled Options...
4ll Tables ~ | « 1| =1 Rental =] customer —2| Customerl X}l Property Sheet
Rental L (| R O RGO IR
B3 Rental : Table J # Form Header Auto_Logad b CO n rol Ta b
& Rental - [ Format | Data | Event | other | Al
Customer S e COn Click v
=_=j Customer : Table COn Dbl Click
- On Mouse Down
E Customer | - Detail On Mouse Up

On Mouse Mave

ustomer D

ustomer Name

| # Form Footer

Form in
Design View

Design View

JEI-E[-%‘

:4 Start = .. [B§Be.. [@2m - (Bwmc. |2




| @HI,M OPENCOURSEWARE
Logical vs. Physical DFD

Logical DFD Physical DFD

* Focuses on logical view * Focuses on physical view

* Do not consider * Considers implementation
implementation aspect e.g. bar code, form

* Includes master files only e Also includes transaction files

[@leie]
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Car Rental System: Context

Diagram

Receipt

New Customer Info

Customer ID

Payment

T -

Payment Details

Rental Details
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Logical DFD: Diagram O

e _

New Customer Info
—

New Car Info

Car Record
Payment Received )
| . o

Car Info

ner ID l

Custon

Car Detalls

N
7

Payment

Receipt
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Physical DFD: Diagram O

Customer Record
1 D1 | Customer

New Customer Form
—_— Add New

Customer D4 ‘ Rental
Transaction File

Customer

2 New Car Form Staff

D2 ‘ Car
Add New

T Car

Car Info | Car Record D3 Payment. | Payment Record
| Transaction File |
Customer ID
— 4

3 Payment Received
Car Details Account
=) Rent Produce

en
ymet Payment

Car Report Payment Details

Receipt



