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Object-Oriented Design with Interaction Diagrams
Use Case Realization with Communication Diagrams
Use Case Realization with Sequence Diagrams
Developing a Multilayer Design

Updating and Packaging the Design Classes

Design Patterns




Learning Objectives

Explain the different types of objects and layers in a design

Develop communication diagrams for use case realization
Develop sequence diagrams for use case realization
Develop updated design class diagrams

Develop multilayer subsystem packages

Explain design patterns and recognize various specific patterns




OOD with Interaction Diagrams

CRC Cards focuses on the business logic, also known as problem
domain layer of classes

Three layers include
° view layer,
° business logic/problem domain layer, and
o data access layer

Questions that come up include
> How do objects get created in memory?
o How does the user interface interact with other objects?
> How are objects handled by the database?
o Will other objects be necessary?
o What is the lifespan of each object?
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OOD with Interaction Diagrams

Use case realization

> The process of elaborating the detailed design for a particular use case using
interaction diagrams

Communication diagram
o A type of interaction diagram which emphasizes the set of objects involved in a
use case

Sequence diagram

o A type of interaction diagram which emphasizes the sequence of messages
involved in a use case




Use Case Controller

Switchboard between user-interface classes and domain layer
classes

Reduces coupling between view and domain layer

A controller can be created for each use case, however,
several controllers can be combined together for a group of
related use cases

It is a completely artificial class — an artifact

Use-case controllers provide a uniform way of coordinating
actor events, user interfaces and system services.




Use Case Controller

Consider this use case:
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Use-Case Realization
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Controller Class in VB.Net

using System;

using System.Collections.Generic;
using System.Ling;

using System.Web;

using System.Web.Mvc;

namespace MvcApplicationl.Controllers Controller

{
[HandleError] Class
public class HonfgController : Controller
{

public ActionResult Index()

{
ViewData["Message"] = "Welcorme to ASP.NET MWC!";

return View

Public Method
called ACTION

fblic ActionResult About()

v

return View();
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Interaction Diagrams

interaction diagrams are used to illustrate how objects
interact via messages.

They are used for dynamic object modeling.

There are two common types:

*sequence and
ecommunication interaction diagrams.
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Communication Diagrams

Communication diagrams show the message flow between objects in an OO application and also
imply the basic associations (relationships) between classes

An object that
An actor who sends receives a message
the initial message and sends other
/ messages
1: firstMessage () 2: secondMessage ()
—> >
'QD.IQQI i( migg!g
< D —
4: finalResponse ( ) 3: returnMessage ()
Actor ‘\
A link between A message arrow and
symbols that send or descriptive name
receive messages
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Communication Diagrams

They lllustrate object interactions in a graph or network format, in which objects can be placed
anywhere on the diagram

public class A
doOne % I A {

private B myB = new B();

1: doTwo ¢
2 doThree ¢ public void doOne()

{
myB : B ‘ myB.doTwo();
myB.doThree();
}
/] ..
}
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Understanding Communication Diagrams

Actor — the external role of the person or thing that initiates the
use case. Sends messages.

Object — the instantiated class objects that perform the actions
(methods) to execute the use case. They receive messages and
process messages.

Link — simply connectors between objects to carry the messages.

Message — the requests for service with an originating actor or
object and a destination object, which performs the requested
service




Message Syntax

[true/false condition] sequence-number: return-value: = message-name (parameter-list)
o true/false condition — determines if message is sent

° sequence number — notes the order of the messages
° return-value — value coming back to origin object from the destination object
message-name — camelCase name identifier. Reflects the requested service

(¢]

(¢]

parameter-list — the arguments being passed to the destination object

Every element of a message is optional
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Example Communication Diagram:

Create customer account use case

aAdd:Address
1: createNewCustomer 1.1: aC := createNewCustomer
{name, mobilePh, homePh, email) {name, mobilePh, homePh, email)
e e
2.2: ahdd := createAddress
uc:c:rrtr?ll_llern | aC:Customner (accNo, type, no, street, city, state, zip)
:CustomerHandler S
—_— > 3.2: aAcc :=createAccount
Clerk 2: *enterAddress (addressinfo) 2.1: enterAddress (addressinfo) (accNo. type, CCNo, CCDate)
— —
3: enterAccount (cc-info) 3.1: enterAccount (cc-info)

aAcc: Account
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OOD with Communication Diagrams

First-cut DCD for Create customer account use case
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Customer

«controllers
CustomerHandler
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-accountNo: string {key}
-name: string
-mobilePhone: string
-homePhone: string
-emailAddress: string
-status: string

Account

-accountNo: string {key}
-typeOtAccount: string
-creditCardNo: int
-creditCardDate: date

Address

-accountNo: string {key}
-typeOfAddress: string
-number: string

-street: string

-city: string

-state: string
-postalCode: string




OOD for Create customer account

Input model -- SSD

:System
Customer

| |
: createNewCustomer (name, phones, emails) :
i “1
I 1
I ]
1 cust ID, name, phones, emails 1
K——————————— ——— ——————— —1
1 ]
1 1
: *address details := enterAddress (address) %
1 “
I 1
I ]
] enterCreditCard (cc-info) 1
I =
I ]
1 1
I . . i
« _ _ _ _ _ _ Creditcardinfodetails o

1

i

]

1
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OOD for Create customer account

Extend input messages
1.  From the DCD put objects on communication diagram

2.  For each message, find primary object, ensure visibility, elaborate use case
with all messages between objects

3. Name each message and add all required message elements
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OOD with communication diagrams

createNewCustomer message extended to all objects

1: createNewCustomer 1.1: aC := createNewCustomer
(name, mobilePh, homePh, email} (name, mobilePh, homePh, email)
e R
«controllers :
.CustomerHandler aC:Customer
{_

Clerk  1.2: (accountNo, name, mobilePh, homePh, email, status)
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OOD with communication diagrams

enterAddress message extended to all objects

aAdd:Address

/7

2 * enterAddress 2.1: enterAddress 2.2: aAdd = createAddress )
(type, no, sireet, city, state, zip) (type, no, street, city, state, zip) (accNo, type, no, street, city, state, zip)
— E—
. «controllers -
«— <
Clerk 2.4: (type, no, street, city, state, zip) 2.3: (type, no, street, city, state, zip)
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OOD with communication diagrams

enterAccount message extended to all objects

Clerk

3: enterAccount (type, CCNo, CCDate)

—

3.1: enterAccount (type, CCNo, CCDate)

1—
3.4: (type, CCNo, CCDate)

«controllers

:CustomerHandler

—

- —

3.3: (type, CCNo, CCDate)

aC:Customer

3.2: aAcc = createAccount

(accNo, type, CCNo, CCDate)

\

ahcc:Account




OOD with communication diagrams

Final communication diagram with all messages

afdd:Address
1: createNewCustomer 1.1: aC := createNewCustomer
(name, mobilePh, homePh, email) (name, mobilePh, homePh, email)
—_— —_
2: *enterAddress (type, no, street, city, state, zip) 2.1: enterAddress (type, no, street, city, state, zip) 2.2: aAdd := create Address
3 > (accMo, type, no, street, city, state, zip)
3: enterAccount (type, CCNo, CCDate) 3.1: enterAccount (type, CCNo, CCDate)
—_— e
«gontrollers :
:CustomerHandler aC:Cuslomer
<« -«
Clerk  1.2: (accountMo, name, mobilePh, homePh, email, status) 2.3: (type, no, street, city, state, zip)
-— -— 3.2: aAcc = createAccount
2.4: (type, no, street, city, state, zip) 3.3: (type, CCNo, CCDate) (aceNo, type, CCNo, CCDate)
h

3.4: (type, CCNo, CCDate)




OOD with communication diagrams

Updated DCD

«controllers
CustomerHandler

+createCustomer (name, mobilePh, homePh, email)
+enterAddress (type, street, city, state, zip)
+enterAccount (type, CCNo, CCDate)

Address

-accountNo: string {key}
-typeOfAddress: string
-number: string

-street: string

-city: string

-state: string
-postalCode: string

v

A

Customer

+createAddress

-accountNo: string {key} (accNo, type, no, street, city, state, zip): Address
-name: string

-mobilePhone: string
-homePhone: string
-status: string

+createNewCustomer (name, mobilePh, homePh, email); Customer
+enterAddress (type, street, city, state, zip)
+enterAccount (type, CCNo, CCDate)

Account

-accountNo: string {key}
-typeOfAccount: string
-creditCardMo: int
-creditCardDate: date

\

+createAccount (accNo, type, CCNo, CCDate): Account
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