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Systems Analysis and Design in a .
Changing World, Fifth Edition

OBJECT-ORIENTED DESIGN:
USE CASE REALIZATIONS

¢ Explain the different types of objects and layers in a
design

Learning Objectives

¢ Develop sequence diagrams for use case realization
¢ Develop communication diagrams for detailed design
¢ Develop updated design class diagrams
¢ Develop multilayer subsystem packages

¢ Explain design patterns and recognize various
specific patterns

Overview
+ Primary focus of this chapter is how to develop
detailed sequence diagrams to design use cases

e The first-cut sequence diagram focuses only on the
problem domain classes

e The complete multi-layer design includes the data
access layer and the view layer

¢ Design Patterns are an important concept that is
becoming more important for system development

Design Patterns and the Use Case Controller

¢ Design pattern

e A standard solution template to a design requirement
that facilitates the use of good design principles

¢ Use case controller pattern

e Design requirement is to identify which problem
domain class should receive input messages from the
user interface for a use case

e Solution is to choose a class to serve as a collection
point for all incoming messages for the use case.
Controller acts as intermediary between outside world
and internal system

e Artifact — a class invented by a system designer to
handle a needed system function, such as a controller
class




Use Case
Controller
Pattern

Controller

Problem:

Domain classes have the respansibility of processing use cases. Howaver,
since thers can be many domain classes, which onafs) should ba responsible
for recaiving the input messages?

User-interfaca classes bacome very complax if they have visibility to all of the
domain classes. How can the coupling between the user-intarface classes and
the domain classas be reduced?

Solution:

Assign the responsibility for receiving input messages to a class that receives

all input messages and acts as a switchboard to forward them to the comect

domain class. There are several ways to implement this solution:

{a) Have a single class that represents the entire system, or

(b) Have a class for each use case or related group of use cases to actasa
us2 case handler.

Example:

Tha RMO orderentry subsystem accepts inputs from an OrderWindow. These
input messages are passed to an OrderHandler, which acts as the switchboard
to forward the message to the correct problem domain class.

Controller Class

Usarintarface Domain Classes

Other examples of the controller can be found for each RMO subsystem

startOrder () createOrder ()
CrderWindow OrderHandler » Order

Benefits and
Consequences:

Coupling betwaen the view layer and the domain layer is reducad.
Tha controller provides a layer of indirecton

The controller is closely coupled to many dorain classes.
If cara ie not taken, controller classes can bacome incoherent,

with too many unrelated functions.
If care ie not taken, business logic will be inserted into the controller class.

Use Case Realization
with Sequence Diagrams

# Realization of use case done through interaction
diagram development

¢ Determine what objects collaborate by sending
messages to each other to carry out use case

¢ Sequence diagrams and communication diagrams
represent results of design decisions

e Use well-established design principles such as
coupling, cohesion, separation of responsibilities
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Detailed Sequence Diagram

View layer classes

Business layer classes  Data access layer class

‘ :MainMenu ‘
T

1
reateNewCustomer( )
display( )

|
setValues(name, address, phone)

:CustForm ‘ =controllers
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c'reatecust(name address, phone)
=

aC:=create(name, address, phone)

— aC:Customer
save(aC)

:CustomerDA

getCustiD( )
custiD

Two ways to return - =
Activation Lifeline data:

as a value or as a
return message

getCustDetails( )

custlD, name, address, phone

Designing with Sequence Diagrams

¢ Sequence diagrams used to explain object
interactions and document design decisions

¢ Document inputs to and outputs from system for
single use case or scenario

¢ Capture interactions between system and external
world as represented by actors

# Inputs are messages from actor to system

¢ Outputs are return messages showing data




12
Object Responsibility .

¢ Objects are responsible for system processing

¢ Responsibilities include knowing and doing

e Knowing about object’s own data and other classes of
objects with which it collaborates to carry out use
cases

e Doing activities to assist in execution of use case
¢ Receive and process messages

+ Instantiate, or create, new objects required to complete
use case

¢ Design means assigning responsibility to the
appropriate classes based on design principles and
using design patterns

First-Cut Sequence Diagram

< Start with elements from Sequence Diagram (SSD)
¢ Replace :System object with use case controller
¢ Add other objects to be included in use case
e Select input message from the use case
e Add all objects that must collaborate
¢ Determine other messages to be sent

e Which object is source and destination of each
message”?

9 10
«controllers
OrderHandler P t t_ I b . t f C I d
SSD for Cancel an Order
' rder rderltern R
: «controllers ‘ .Order ‘ ‘ Orderltem ‘ ‘:Inventory\tem ‘ ‘ :OrderTransaction
1 N
i ! -orderID int {key} -orderltemID int {key} :OrderHandler
H cancelOrder (orderID) 1 _orderDate: Date ~catalogID: string - | | I I
: 1 -priorityCode: string -productiD: string Clark ! ! ! !
' ! -shipping&Handling: float -inventorylD: string 1 | | | | |
! 1 -t float -guantity: int ! [ | | | |
1 : -grandTotal: float -price: float cancelOrder{orderID) | | | |
L -backorderStatus: string — | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
OrdlerTransaction Inventoryltem
-transactionlD: int {key} -inventorylD: string {key}
-date: date -size: string
. . -transactionType: string -color: string
F”"St Cut DeS'gn -amount: float -options: string
. -paymentMethod: string -quantityOnHand: int
-creditCardinformation: string -averageCost: float
Class Dlagram -reorderQuantity: int
for Cancel an Order y 1
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First Cut Sequence Diagram .
for Cancel an Order

:OrderHandler

% «controllers | :Order ” :Orderltem || (Inventoryltem | | :OrderTransaction
1

Clark 1

1
cancelOrder{order|D)

cancelOrder( )

Loop for all itr-,‘ms)I

cancelltem( )'

updateQty { t‘,rj
I
1
1
1

1

1

1

1 1

1 cancelPayment ()
1

1

1

1
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Guidelines for Sequence Diagram
Development for Use Case

¢ Take each input message and determine internal
messages that result from that input

e For that message, determine its objective

e Needed information, class destination, class source,
and objects created as a result

e Double check for all required classes
¢ Flesh out components for each message

e Iteration, guard-condition, passed parameters, return
values
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Assumptions About First-Cut Sequence Diagram

¢ Perfect technology assumption

e Don’t include system controls like login/logout (yet)
¢ Perfect memory assumption

e Don’t worry about object persistence (yet)

e Assume objects are in memory ready to work
¢ Perfect solution assumption

e Don’t worry about exception conditions (yet)

e Assume happy path/no problems solution
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SSD for Create new phone order

|
I
Order Clerk :
1 startOrder (accountMa) 1
1
1
1
I

Loop for all items J

! addltem (cataloglD, predID, size, quantity)

description, price, extendedPrice

completeOrder ()

totalDus
: maksPayment (cclnformation)
I

16




«0ontrollers
QrderHandler
First cut
DCD for
Create new
Customer

Order Orderltem

phone order

-acoountNo: string {key}
-name: string
-bilingaddress: string

-dayPhone: string
-nightPhone: string

-shippingAddress: string =1 -shipping&Handiing: float [ -inventoryID: string

-orderID: int {key}
-orderDate: date
-priotityCode: string

-orderltem|D: int {key}
-cataloglD: string
-productiD: string

-ta: float
-grandTotal: float

-quantity: int
-price: float
-backorderStatus: string

—

CatalogProduct

Productltem Inventoryltem

-cataloglD: string {key}
-productiD: string {key}
-price: float
-specialPrice: float

-inventorylD: string {key}
-productiD: string {key} -size: string

-vendor: string
-gender: string
-description: string

-color: string
-options: string
-quantityonHand: int
-averageCost: float
-reorderQuantity: int
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Sequence Diagram for First Input Message

:OrderHandler :Customer

Order Clerk

startOrder (accountMo)

createOrder (accountNo)

anOrd := createOrder ( )

anOrd:Order

12
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Sequence Diagram for First and Second Input Messages N¥

| sOrerHander | | Customer |

e Clerk

SLATMONdST (Acooun MG I

creatsOder {accounttlo)

| sCatakogProduct ‘

‘ Hmven i ryibem ‘

.
Loop for all itams_J

addEm
{catalogiDy, prodiD, size,

ce s

1
1
I
1
]
uantiy) I
1
o

-]

aqditem (eatalegiD, prodiD, 28, qUAanttg

createOnl tem
{catalogD, prodio,
size, quantiby)

price = gelPrcs | )

dsscriplion = getDescription | )
—T>

Status - updatedty (quantity)

O

s —— —
orderitem
detalls

e

“qe=

=dl=4
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A

Order, Clerk

'
'

[ ' '
startOrder (accountNo) '
'

croateOrdar (ancountNo)
=

Complete

'
'
' anOrd:=createrder {
'

CatalogProduct

“Invantoryltam

U= —a —
‘

Seqgeunce [

'
(cataloglD, prodiD, sizs, quantity)

Diagram

| createOrditem
|{catalogID, pradiD,|
1 size, quantity)
'

Ordaritem

erdarltam datails

i
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| |

I I

| |

| |
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0 i |

lprice := getPrice () | |
——= | |
i |

ey I e N
|
|
i

|
[status := updateQty (quantity)

1 1 -l

compiteBar (1 | )
—

makaPaymant (scinfarmation) | |

: D )
1 O o

aymentAmt, Mathod ccinformation’
: 7 ; D(D 1y payl ) OrderT on
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+ First-cut sequence diagram — use case controller plus
classes in domain layer

Developing a Multilayer Design

¢ Add data access layer — design for data access
classes for separate database interaction
(= Data Management Controller: DMC)

e No more perfect memory assumption

e Separation of responsibilities

¢ Add view layer — design for user-interface classes

e Forms added as windows classes to sequence
diagram between actor and controller
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Approaches to Data Access Layer
Customer Object
ﬁﬂeﬂu Memory GustomerDA
: 4

H
1 aC: = findCust {custiD)

aC:Customsr

AR 0¥e Class/Table 1z

ostGustDetails | )

Fawunin wiedho aC:Customer

readCust (aC) we &
w3t

getCustD ()

o

CustiD
mmmmmmmmmmmm- e mm====3 | Belect...Whers. Relational
sstMame(aNams) Database

setAddressianAddress)

=etPhone{aPhons)

cust details

——— u

ia) The Gontrolier object instantiates the Customear object.

‘Controller

aC: = firdCust (custiD)

H
'
.

Salect.. Where... RAslational
Dambase

createGust{parsmster list)

T
1 getCustDetalks ()

{b) The CustomerDiA objest instantistss the Customer objsct

H
T EI
i cust demils

L ek e N
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Approaches to Data Access Layer (continued)
¢ Create data access class for each domain class
e CustomerDA added for Customer

e Database connection statements and SQL statements
separated into data access class. Domain classes do not
have to know about the database design or
implementation

¢ Approach (a) — controller instantiates new customer
aC; new instance asks DA class to populate its
attributes reading from the database

¢ Approach (b) — controller asks DA class to instantiate
new customer aC; DA class reads database and
passes values to customer constructor

e Two following examples use this approach 23

Adding Data Access Layer for Cancel an order

sandu 1 DMC AR
| p——
| CrderDA | | :OrderltemDA | | dnvitemDA |
Clark

| ordit:Orderitem |

=
1
1
1
1

cancelOrder (ofderiD) !

:E\I\Ord =findQrder (Orde

1
«controllers | anOrd: Order | H
:CrderHandler T
1

1
D)

1

1
createOrd (il

r

‘cancelOrder () |

nfo...)

listofOrdltems: =findOrditems (OrdID)

1 1
H | anll:Inventoryltem |: | aTxn:OrderTransaction |
T 1 T

1
*createOrd (info...)
1

Loop for all items J

cancelitem ( )

F—

1 1
saveOrditem (ordIt) savelnvitern (anll)
) L )

anll :i=findinvitem (invitemiD}

T T
] ' 8

1 createlnvitem (info...)
] [

i

'
updateQty (qty) '
=

f !
aTxn := findTxn (CrdiD)

T T
' ' createTxn {info..)

saveOrd (anOrd)

T
]
1 ' 1
cancekPayment () 1 ¥
1 1 1
]
1

1
I
1
H H saveTxn (aTxnj

24




Create new phone order

problem domain and data access

:OrderHandlar aC:Customer

‘ :CustomarDA

A

Order Clerk
0

startOrder (accountNo) :

1
ad]:=findCustomer {account Mo}

| = readCustomer (ac) !
createOrder (accountMo)
H

createOrder ()

e

anOrd:Ordar

:OrderDA ‘

[
J’ saveOrder (anOrd)
" anora D
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Create new phone order: Second input message

| :OrderltemDA | | :CatalogProductDA | | ProductitemDA || tInventoryltemDa |
Order Clerk i i H H
i| wcontrotior, [ anord:0rdar |[ anot:ordaritem |i[ cp:CatalogProduct| | [ piiProductitem | | [ iidnventoryitem |}
1| :OrderHandler T T 1 T 1 T 1 1
1 I I 1 1 1 1 1 1 1
I addltarm | | | 1 1 1 1 1 1 1
(cataloglD, prodiD, ! ! ! ! ! ! ! ! !
‘size, aty) | ! ! i i ! i i i i
I E I I 1 1 1 1 1 1 1
1 1 adatem I 1 1 1 1 1 1 1
I (cataloglD, prodiD, | | | | | | | |
i size, qty) | createltem | i i i i i i i
1 (cataloglD, prodID, 1 1 I I i i i
1 i t I 1 1 1 1 1 1
1 =) | findCP 1 1 1 1 1 1
! (cataloglD, prodID) ! ! 0 0 0 0
i T i i i i
i ' teadCP (cp) i i i i
1 1 D 1 1 1 1
1 i 5 1 1 1 1 1
i price = gelPrlcs i JI i i i i i
i i i i i i i
1 1 1 1 1 1 1
1 ifindPreditem (prodID) | 1 1 1 1
1 + + L 1 1 1
1 1 1 1 readPl (pi), 1 1
i I I I i i
1 description := getDescription () 1
1 1 I 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 findInvitem {prodID, size) 1 readinvitem (ii)
i | . | | h
1 I I I I I M
1 ] 1 1 1 1
! ! status = updateQty (qty) 0 savelnvltem (ii)
i | | | | | =
1 1 1 1 1 1 D
! saveOrdltem (anOl) ! ! ! ! ! !
i i i i i i i
| S L | | | | | |
1 _ anOl 1 1 1 1 1 1 1
1 I 1 1 1 1 1 1 1
<— o1l mesl | 1 1 1 1 1 1 1
1 . I 1 1 1 1 1 1 1
i i i i i i i i i
1 T T I 1 1 1 1 1 1 1 26

Create new phone order: Final Input Messages

% :OrderHandler anOrd:Order :OrderDA

Order Glerk 0

|
1 1
1_completeOrder () | |
I |
|
|
|

complataCrder { )

e it 1
______ totalAmount saveOrder (anOrd)

totalAmount H‘D

|
1
1
makePayment (ccinformation) 1
1
1
|

A

F-— -

makePayment (celnformation)

H :OrderTranDA
1

creats Paymen tipaymentamt,
payMethod, colinformation)

|
|
|
E, anOT:OrderTransaction |
1
|
1
|

saveOrdTran (anQT)

i
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Designing the View Layer

¢ Add GUI forms or Web pages between actor and
controller for each use case

e Minimize business logic attached to a form

¢ Some use cases require only one form; some require
multiple forms and dialog boxes

+ View layer design is focused on high-level sequence
of forms/pages — the dialog

28




Cancel an order with view layer

i «vigwn :OrderDA
Clerk :MainWindow

beginCancel { )1

Isplay( ) «Vigws «controllers anOrd:Order

:OrderWindowForm :OrderHandler

cancelOrder (orderlD) T T
1
1

cancelOrder (orderIDj

1
anOrd := findOrder {OrderlD
1 1

1
createOrd (info...)
<—

cancelOrder () :

coooll

saveOrd (anOrd)
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Create new phone order with view layer

OrdarHandlar

Order Glark
'

'
0 newQrder () |
—_—

|

display ()

startOrder (accountNo)

newOrdar {accountNo)

aC, anorm

ac := findCustomer (accountMa)

readCustomer (aC)

creataOrder (accountMa)

30

Designing with Communication Diagrams

¢ Communication diagrams and sequence diagrams
e Both are interaction diagrams
e Both capture same information
e Process of designing is same for both

¢ Model used is designer’s personal preference

e Sequence diagram — use case descriptions and
dialogs follow sequence of steps

e Communication diagram — emphasizes coupling

31

The Symbols of a Communication Diagram

An ohject that

An actor who sends receives a message
the initial message and sends other
messages
1: firstMessage () 2: secondMessage ()
S LG
:Object
<— S e
4:finalResponse () 3: returnMessage ()
Actor
A link between A message arrow and
symbols that send or descriptive name

receive messages

:Object2

32




A Communication Diagram for Create new phone order

1.1 :createOrder (aomuy

Customer

1:startOrder (accountMo)
e ———

Crder Clerk

—_—

:OrderHandler

2: addltem (cataloglD, prodiD, size, quantity)

2: completeOrder
4: makePayment (cclnformation)

3.1:completeOrder ()
4.1: makePayment (cclnformation)

l 1.1.1:an0Ord : = createCrder ()

4.1.1: createPayment

()
ano:
2.1: addltem {cataloglD, prodiD, size, quantity)

Order

(paymentamt,payMethod,

cclnformation)
—_—

OrderTransaction

(cataloglD, prodiD, size, quantity)

1 2.1.1: createOrdltem

:Orderltem

2.1.1.1: price := getPrice ( )

5

l 2.1.1.3: status := updateOty (quantity)

2.1.1.2: descrlptlmn = getDescription ()

N\

:CatalogProduct

:Product

Inventoryltem

12
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Updating the Design Class Diagram

+ Design class diagrams developed for each layer
e New classes for view layer and data access layer
e New classes for domain layer use case controllers
¢ Sequence diagram’s messages used to add methods
e Constructor methods
e Data get and set method

e Use case specific methods

34
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Design Class with Method Signatures,
for the Inventoryltem Class

Inventoryltem

-inventorylD: string {key}
-size: string

-color: string

-options: string

-gquantity @nHand: int
-averageCost: float
-recrderQuantity: int

+updateQty (gty): int

35

Shipper : 2
GatalogProdust s 1

GCatalog ~shippariD: int
—catalogID: string e oty 2"
~catalogiD: string productiD: string -address: string
~season: string -price: float -contactNams: string
yaar: string -spedialPrice: float -telephone: string
~description: string
oty Date: te MIndCP (cataloglD, prodiD)
ndDute: ot +getPrice ( ): float ‘l/
LinquireOnitem (prodiD, size) Invertoryltsm Shipment
toryID: string “trackingNo: string
\l/ -size: string -dateSent: date
~color: string “timaSant: tima

FEp— -options: string -shippingCost: float
e intager “dateArived: date
-avarageCost: float -timeAriivad: tims

productlD:string -recrderQuantity: integer

+gSt0OH ( J:integer
+updateQty (quantity): int
oeiDascrption { }: sring +findinvitem (prodiD, size)
+gelQty (siza): intager 1\

~dascription: string

Updated
Design Class
Diagram =
for the
Domain Layer

+findProditem (prodiD )

OrdarTransaction

-transaction!D: integar

~date: date

-productiD: intager “transactionType: string

-inventory|D: integer amoare: o
“paymentMathod: string

“prica: float ~creditCardinformation: string

“quantity: intsger

“backordarStatus: string

-disposal: string

+craatsPayment (paymermamt,
)

teOrdart
(eataloglD, prodiD, size, quantity)
+cancalltam ( )

+cancsiPayment [ )

Order
Customer “ordarlD: integer
-accountho: string -ordarData: data
string T -priorityCode: string <

e s string ~shipping&Handiing: float

-shippingAddress: string
-dayPhone: string
-nightPhone: string

-t float
—grandTotal: float

+creatsOrder (accountio)
+cancelOrder ( ):
soreatearer tasoaunitio) Order| | 122 (el batD, prodiD, size, uaniiy) - ordertom
+getCustDstails ( ) +eomplateOrdar ( ) : float

HindCustomar (accountho) +maksPayment (cclnformation): it

T 4 :

<econtrollers ~controllen:
GustControlier OrderHandler

“+startOrdar (accountie)

createCust (name, address, phone) ~+addltem (cataloglD, prodiD, sizs, quantity)

rder ()
+makePayment (colnformation) 36




Package Diagram—Structuring
the Major Components

¢ High-level diagram in UML to associate classes of

related groups

+ ldentifies major components of a system and

dependencies

¢ Determines final program partitions for each layer

e View, domain, data access

¢ Can divide system into subsystem and show nesting

within packages

37

View Layer

‘ ProductCueryForm OrderWindowForm NewltermForm
Partial Design ,
of Three-Layer i R
Package =
Diagram for v v
RMO ’w | Order | Orderltem |OrderTransaCliun
Catalog CatalogProduct ‘ Productltem ‘ Inventaryltem

Data Acosss Layer :
v

‘ CatalogDa ProductltemDa

CatalogProductDa

InventoryDA

CustomeDa OrderltemDA OrdTransactionDA

‘ OrdeDa
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RMO Subsystem Packages

Order-Entry Subsystem

View Layer

| MainWindow I |Produc|0uery|

| OrderWindow I | NewltemWindow |

Domain Layer

| OrderHandler I I AvailabilityHandler |

| Order I I Orderltem |

OrderTransaction

Data Access Layer

| OrderDA ||Order|lemDA

OrdTransactionDA

Order Fulfillment Subsystem |

| Shipper || Shipment |

Customer Maintenance
Subsystem

Customer

Catalog Maintenance
Subsystem

| Catalog | | CatalogProduct |

| Productitern | | Inventoryltem |
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Implementation Issues for Three-Layer
Design
¢ Construct system with programming
e Java or VB .NET or C# .NET

e IDE tools (Visual Studio, Rational Application
Developer, JBuilder)

¢ Integration with user-interface design, database
design, and network design

¢ Use object responsibility to define program
responsibilities for each layer

e View layer, domain layer, data access layer

40




Design Patterns

Adapter Pattern

Example: There are several places in the RMO system where class libranes were purchased to
provide special processing. These purchased libraries provide specialized services
such as tax calculations and shipping and postage rates. From time to time, these

Scope of pattern Type of pattern service libraries are updated with new versions. Sometimes a service library is even
replaced with one from an entirely different vendor. The RMO systems staff applies
_ Structural _ protection from variations and indirection design principles by placing an adapter
Class-level patterns Factory method Adaptar Interpreter infront of cach replaceable class.
Template Methad
Object-level patterns Ahstract Factory .-'ld_apter Chain of Responsibility System Ta;ig:cr:fj;te;rlF
Builder Bridge Command
Prototype Composite [terator
Singlaton Decorator Mediator
Facade Mementa getSTax ()
. getlTax ()
Proey Flyweight PaN
Obzarvar :
State
Strategy TaxCalcAdapter ABC TaxCalculator
Visitor
getSTax () findTax1 ()
getlTax () findTax2 ()
41 42
Factory or Factory Method Pattern :
y ry Singleton Pattern
Example: Several places in the RMO system need to get data from an Order object and need
to have a reference to an Order_DA [data access] object. The Order_DaA object may E e: _ _
or may not already have been instantiated. A data access factory is defined and an xample: In BMO's system, the connection to the database is made through a class called

interface is created. The requesting object uses the methods defined in the interface
to request the reference to the Order_DA object. It then can read the database

of orders.
‘System “LsEsm Orcer_DA
Customer
Order wreguires D
wcreatess
Shipment winterfacen
DaFactory_iF
getOrder_DA ()
getCustomer_Da ()
getShipment_DA ()
=~
public synchronized Order_DA getOrder DA () { i
if (my0DA = rull) {
myODA = new Order_ DA ( ); DaFactory

1
return myOD&;

-myODA: Order_Da
-myCDA: Customer_DA
-mySAD: Shipment_DA

getOrder_Da ()
getCustomer_DA ()
getShipment_DA ()
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Caonnection. However, for efficiency, we want each desktop system to open
and connect to the database only onee, and to do so as late as possible. Only
one instance of Connection, that is, only one connection to the database, is
desired. The Connection class is coded as a singleton. The following coding
example iz similar to C# and Java,

Class Connection
{
private statlc Connection conn = null;
public synchronized statlc getcConnection | )
{
i1f (conn == nully {
CONn = new Connection ( ) ;}
return conn;
}
}

Another example of a singleton pattern iz a ulilities class that provides services for the system,
such as a factory pattern. Since the services are for the entire system, it causes confusion if
multiple classes provide the same services.

An additional example might be a class that plays audio clips. Since only one audio clip should
be played at one time, the audio clip manager will control that. However, for this to wark, there
must be only one instance of the audio clip manager.

44




Create new order -- Observers

Implementation of Observer Pattern

Customer Name Ordsrro. [ Name
Street .
Shippil ! Order sintefaces
Fein City OrderListensr
= State -order|D: integer
b Gt Tetal Amt Zip -orderDate: date - — — — 1
ems on Lrder -priontyCode: string
| Past Purchases -shipping&Handling: float
tax: float +amtChanged (float)
Current Order Amount —grandTotal: float
([ Year-to-date Purchases -orderListeners: Array of objects
N
\ / +createOrder (accountMao) *
+addltem (cataloglD, prodiD, size, quantity) : orderltem CustomeWindow
Order +oomplete Order () : float
+makePayment (cclnformation)
-orderlD: integer +addOrderListener (object)
-ordeDate: date +removeOrderListener (object)
-pricrityCode: string -notify () +ereateCustome Window()
-shipping&Handling: float {un
e foat or}tl:lerl.lsteners [ix].amtChanged (newAmt) o Order.addOrderListener (ihis);
ate Ord it
:d’e;ﬂt:m (cez:tg?ggclo[;: proo ID, size, quantity) : orderltem +amtChanged (float)
+completeOrder () : float
+makePayment (cclrformation)
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Example:

The entire windows event-handling system is bassd on this pattern. Windows
components, such as text boxes and buttons, should not be directly coupled to
classes and methods that process events, such as text entry or button clicks.
Each compaonent will have a method such as addListener () to allow
other objects to register themsehes. In windows, the listener method that
natifies the listeners when an event cccurs is often called actionPerformed ().
winterfaces
ListenerlF The ListenerClass
constructor will call
listenableClass.addListener ()
actionPerformed ()| to register itself.
JaN
ListznerClass ListenableClass
ListenerClass () addListener ()
actionPerformed () removeListener ()
onActionPerformed ()
The onActionPerformed () method
will invoke the
listenerClass.actionPerformed ()
methocd

a7

¢ Systems design is driven by use cases, design class

diagrams, and sequence diagrams
e Domain class diagrams are transformed into design class diagrams
e Sequence diagrams are extensions of system sequence diagrams

(SSDs)
¢ System Sequence Diagrams
e Capture method signatures
e Show navigation visibility

¢ Package Diagrams show subsystem organization and

dependencies

¢ Design Patterns are useful solutions to standard

programming problems

Adpater
Factory and Singleton
Observer

Use Case Controller (MVC pattern)
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