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Modeling
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Modeling

Simple vs. Complex
One man vs. Team work

Non-Critical vs. Critical




ndel & Blueprint

Business Model

Requirement Model
Analysis Model —Platform Independent Model
Design Model —Blueprint for implementation
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From IBM Rational - RUP

Best Practices

Develop lteratively

Manage Requirements

Use Component Architectures
Model Visually (UML)
Continuously Verify Quality
Manage Change

Component architectures is evolved Into
Service Oriented architecture.

B I d®



Once Upon A Time ..

Borland



If you only knew
the power of the dark side.

B I d®



Preparation and Recommendation

Mingset
¢ Not religion, but rigorous &
¢ Incremental adoption

Training
¢ Learning & Training
¢ Apprenticeship
¢ Mentors

Tools are required

Agile Process

Start Small

Borland



The Process

Business Model
Requirement Model
User Experience Model
¢ look-Feel & Interaction
Analysis Model
Design Model
¢ Architecture design
¢ Data Model
Implementation Model
Test Model
Deployment Model

From IBM Rational - RUP

?

Requirement analysis

]

System analysis

A\ 4

System Design

A\ 4

Implementation

A\ 4

Testing

A\ 4

Deployment

@ Botand



UML: Unified Modeling Language

The UML is the standard language for
visualizing specifying, constructing, and
documenting the artifacts of a software-
intensive system

rom IBM Rational - RUP
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Planned major revision (2003)

Current minor revision

Minor revision 1999

Public

Feedback OMG Acceptance, Nov 1997

Final submission to OMG, Sept 1997
First submission to OMG, Jan 1997

UML pariners

UML.: Ihe Language of Software Development

UML 2.0

UML 1.4

UML 1.3

UML 1.1

UML 1.0

Web - June 1996

OOPSLA 95

UNIFIED o
MODELING
LANGUAGE

Other methods  OOSE

» UMLO.9

Unified Method 0.8

T

Booch method OMT
D] 1




The Value of the UML

s a standard

Supports the entire software development lifecycle
Supports diverse applications areas

Is based on experience and needs of the user community
Supported by many tools

Borland



View contains multiple diagrams.

Model, View, Diagram

Model contains views for different purposes.

Logical
View

Analysts/ ;ﬁ

Designers
Structure

End-user

System Integrators
Performance
Scalability
Throughput

Functionality UEECreE

a
Implementation \///
View g

Programmers

Software management

\\ View :7-
Process Deployment
View View -/-

System Engineering
System topology
Delivery, installation
communication

dw



UML 12 Diagrams

ghavior : Structural:
@ Use Case Class
® Activity
* Sequence Component
# Collaboration Deployment
¢ State Chart Object

Model Management: _
Packages (class diagram contains packages?
Subsystems (class diagram contains subsystems)
Models (class diagram contains models)

Borland



Model Diagram

Model Diagram Modeling

The packages shown an this diagram represent the major system &S
models and the traceability relationships that exist between the
models.

For more information on these models, view their documentation
andfor browse their contents using the Rose Browser.

[ 1
User-Experieng
e chosel | | <362
I : utraceﬁ} I
Use-Case Model B L Design Model

(from Use Case View)[S """ """ 7 mmeymmmmmmm e e s = ey

Implementation Model
contained inthe
Component Wiew

<<lrace>> <<iraces»

Analysis Model




Use-Case Model

Use case model

Use Cases:

Actors:

Use Cases Diagrams

Use-Case Reports or Use-Case Specifications

%i /%

S —
Actors O Actors

Use-Case Diagram

Borland



Use cases: /Q
Browse cata Iu:ug

#Browse catalog

#Search products User O

’Maintain ShOpping Cart mearch products

¢Logon

#Maintain account O O
Maintain shopping cart

’CheCk Out Order / Lugm

Actors
’User Customer O
‘CUStomer Maintain Account

-,

Check out Order

Borland



Use case report

This is requirement model version.

Name: Browse Product Catalog
Flow of Events
2.1 Basic flow:

o 0k N PE




Activity diagram

Business process use case

l

C Browse catalog D

Jadd To shopping Cart
Maintain shopping Cart

Maintain Shopping
Cart

JCheck out
¥

C Check out Crder D
®
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Business Modeling
. B( Establish
Markets

(Find CIients>< Find >
Employees

Deliver )
Service

Distrse> ( Collect >
Payables Receivables

( I_Bﬁl?lfir:tﬂlﬂ May Dividendm id




Ul Prototype

User Experience Model

Navigate flow: use Ul class with screen stereotype

click Add to Cart button, or Ckick A
maintain shopping cart link

CECrEern:

BrowseCatalog

Mavigate to checkout screen if
logan, or systerm will redirect to
logan screen.

aMavigates
kv

HSCrEEns

ShoppingCart | «Redirect:
: i - «SCresn
reMavigates -
-3 Logon
Vi

e g=T g e

Checkout [:--7" «Redirect:

_prland



Mare Detalled Use Case

This is User Experience Model version, Optional.

1. Name: Browse Product Catalog
2. Flow of Events

1. 22?2272 727

2.72?22722222?22?227?2727?7
3.?27272727?27?27°727% 7 pickoftoday? ? ? ? ? ? ?

4. 72?772 7?772 7?77

5. 7?2222 7?7727

6. 727727272727
7.?27?27272°2°2°2°22°?2°2°272°2°2°27, 7277 AddToCart?

Borland



Analysis model

Platform Independent Model
use cases
¢ Analysis classes
Classes relationship
use-case behaviors
¢ ? ? Operations
class attributes

Borland



Analysis Classes

ass name, operations, attributes

<<entity=> <<entity>> <<entity>> ‘:EET'}Y:’}
Custamer ShoppingCart Promaotion Program Aty .
- : : : : 5 (fram Businessz senvice)
(fram Business service) rfram Business service) ffrom Business semice)
o % i
%4 check login() i/ Get iterns() ®5et promotion list]) "f’f GetProductListByCategory()
P, % 2 search with conditions()
Add new account]) i Get next item() Gt Categories)
¥Get Account]) J
Pupdate(
<<antity=x=
<zentity == Cartltem
CreditCard (from Business senrice)

(from Busin ez senice)

%/ Get Datal)

4 update) “:g:t”;gg;}
(from Business senvice)
< <entity => %/ Get Product Listy)
Order $Get Datal)

tfrom Business senrice]

$Create(can, order summary, payment, shipping)()

<<gntity== <<entity=> <zentity=> <<entity=>
payment Shippinglnfo Orderlterm Product
(from Business senvice) (from Business senvice) {from Business sewice) ffram Business service)
Sid
®create(payment infi)() %create (shipping infa) ®pdescription
ElistPrice

*Get Datal)




Class diagram

Fingd Relationships, be care of being too complex

=entity =
Catalog
ifrom Business sensice)
=<antity>= .
Cuesrlolr?'r]er *GetProductListBy Category()
. . ®search with conditions()
rfrom Business service) ‘Get CETEQD ries[]
N . <<entity>> ®GetPromationList])
‘Check loging) ShoppingCart
Add e EICCI:ILIntl:I (from Business senvice) +5ubl
e t
et Datal) sub-etegory
®update() %/ Get items() 1n
%/ et next item() :
=<entity=> <g:tnetggr:;>
. Caﬁltem . from Businesssensice)
sLentity=x ffrom Businessse wice) %F’Khﬂ
Order &N
(from Business semrice) ‘,-’l.l' et Dataﬂ %F’::’Eﬁt PRl
‘ i/ update() -
‘ggfn%ﬁigrderﬂummarm :GEt PGS L)
et Datal)
<zantity>»
FromationProgram
- - rfrom Business service)
“<entity>> szentity==
payment Shippinglnfo - N
(from Business sensice) (from Business senice) <Siimlltty>> <<entity>> ‘ge‘: prnmotlnn |ISTCI
rderltern
- ) Product
Screate(payment infa)) Screate (shipping infol) (from Business senvice ffrem Business sarvice)
&id
Q»:iescriptinn
==entity == Q>I|stF'r||:e
CreditCard Gt Data()

ifrom Business sensice)




Architecture design

Architecture design package, Subsystem,
Interface

Package
Subsystem classes, Interfaces

Borland



Package diagram

[ ]

<<layer>>
Presentation

_I\/

<<layer>>
Business
Services

_‘\/

Common

global

<<layer>>
Integration

Package diagram is a class diagram which contains packages.

«layer:
Fresentation

[

Windows UL

[ 1

Vieb LI

[

Miohile LI




Subsystem

realize

<<|nterface>>
InterfaceA

Subsystem diagram

realize

A()
B0

<<|nterface>>
InterfaceZ

<<su

bsystem>>

SubsystemA

ClassAl

ClassA2

A()
B()

X()
Y()

X()
Y()

<<subsystem>>
SubsystemB

ClassB1

ClassB2

ClassB3

W()
Y()

X()

Z()

d®



Use Case Design

Walk thru flow of events in use case by sequence diagram

x O i

- Client . BillinalnfaForm . OrderProcessor . CreditCard -
' IEillingsy stem
L input billing info( ) !
click check outi ) :
| 1 Checkout(BillingInfa)
Walidate( )

- SubmitBill )

!
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Sequence Diagrams

"] A sequence diagram displays object interactions arranged in a time sequence

Client Object Supplier Object
:Client :Supplier
| |

|
Lifeline —— Message

! /

Reflexive Message

|
|
|
|
| L u
This is a : 1: PerformResponsibility I
sample script. |1 :
g P I | 1.1:
| '|____| 4 PerformAnother
| | Responsibility
Ak ol
| : Hierarchical Message
Focus of Control | | Numbering
I |
! Destroy ;
: — X

object



Collaboration Diagram

A collaboration diagram displays object interactions organized around

: User

3 Mlante EEFT: and passwords

\ll: fidisplay

5 Mhvalidate entered uzemame and passsword( )
8: Ncheck password] )

: SigninForm + IISEE_I;‘
9: Mf=ign in usenuserfocount])

11: idisplay u=er informationd )
14: Sidizplay msgl )

: Session

paszwardl )
ing payment="7 1

: SigninLag : Uzerfcoounthigr

dm
- Nlzerfcecount an




Implementation Model and
Component Diagram

Wyindowes Weh L
]l

For small system, we use AT Ty

Business facde component CoM+ | A% Web
. " K Semice

Business rule component, a ]

Data access Component. . . , )
R A

I I 1 Business facade, Custorner Systern Order
I , aystermn, Product catalog System

T
.
.
i

| | Customer, Product catalog and
Order Business Rule

1

EEN i

Customer, Product catalog
and Order Data Access

E CommonData ‘



Windows

W}
s ‘J\. -
. X

RN

VS.NET

=

.
.
.
I

Customer, Product catalog and
Order Business Rule -

TN

1 Business fac Custorner Systern, Order
: Systermn, Product ca System

<

Customer, Product catalog
and Order Data Access

% OﬁnnnData

Solution ‘duwarnish (5 projects)
Duvwamish

.. E’H BusinessFacade
E’H BusinessRules

- IE?_] _ornmon

IE}E] Datafccess

i SyskemFramework.
AN 2-DONarnishiCanPlus

N DuwamighCornPlus-Wwin Client
#- [ DuwamishWeb client

- [E¥ Duwamishwedgervice

|
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loyment Diagram

WAN

_—
LAN
Application SQL
server Server
LAN Server
WAN MTP Serve

Client Browser

The client node rns
gtandard HTML browser,
ard opticnally client
email software

Client Mail Server

e —
Application Server

S




What we learn about UML Diagrams ?

ha/vior : Structural:

Use Case

v Activity Class
v Sequence Component
v’ Collaboration Deployment
[ State Chart O bj ect

Model Management:
Packages (class dladgram contains packages?
Subsystems (class diagram contains subsystems)
Models (class diagram contains models)

Borland



UML

links and classes, in Catalog

Ename

Stereotype can be used on
Stereotype

text/icon formats.

Note

| $getCategories()
Tag <<Link>> 1
Home
Q 1.
BrowseCatalog &name

1.* |8 description

u

®getProducts()

<<Link>>

CategoryListing

<<Build>> Q 0..*
Product
GetProduct lﬁ;mame

0..*| &:description

$available()

Prodi ictinfo



Design Pattern

A pattern is a solution to a problem in a context, it documents in an abstract and
compact form

> the problem

» the context in which it occurs

» agood solution

v" and it embodies wisdom about how the solution addresses the problem.
Different levels

¢ Dbasic building blocks

# design patterns

@ architecture patterns

Borland



Facade Design Pattern

Facade: defines a clean, high-level interface to a subsystem.
Context: building easy-to-use and maintain subsystems

Problem: Each class in the subsystem provides part of the subsystem’s functionality, clients has to
know the inside, changes to the subsystem may require changes to the clients.

Solution: Add an interface class (the fagade class) that knows the structure of the subsystem and
forwards requests...

Consequences: no or less dependency of client from structure of subsystem, ideal for layered
subsystems

Borland



What is Model Driven Architecture?

A New Way to Specify and Build Systems

¢ 2001 OMG
¢ UML
* . analysis, design, implementation, deployment,
maintenance, evolution & integration with later systems
*
* ROI
*
» Programming language . Network
* Operating system . Middleware

Borland



iven Architecture

Platform-
Independent
Model (PIM)

Platform-Specific

Model (PSM)

MDA tool applies an standard
mapping to generate Platform-
Specific Model (PSM) from the PIM.
Code is partially automatic, partially
hand-written.




Platform-
Independent
Model ( PIM)

Platform-Specific

Model (PSM)

B I d®
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Use Case Model

e | Forml.cs [Design]® | Formil.cs® | default [Diaoram]  TEEStEIZE$E [Diagram] | SuiEsEdy 4 » X

....... EEEREC A = Base x Height
"""" =HEEFESH = Base x Height / 2




Jiagramn] iR EER [Diagram] | BusinessLogic [Diagram] | Class1.cs

BusinessLogic |- - - - -

B i T2 = o | L
B I o T T

N wshgme Vo
tRectangle e
+Triangle  p - s e

Mredaces | L oL L L Ll

"""""""""""""""""""""""" Borland




wlt [Diagram] | EiESTE % [Diagram] | SRR [Diagram]  Business

--------- #Farea:double

-------- +ealuistedraar)doubile

Triangle

Rectangle

-m_Height:double
-m_Base:double

-in_Base:double
-m_Height:double

+Calculatedreal):double | -

+Calculateasrea():double

+Height:double
+Baze:double

+Height:double
+Base:double
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Business Logic

namespace BusinessLogic

{

public class Triangle: Shape

{

public override double CalculateArea()

{
this.Area = this.m_Base * this.m_Height/ 2;
return (this.Area);

}

private double m_Height;

private double m_Base;

public double Height {

get {

return (m_Height);
}
set {

m_Height = value;
}

Borland



Presentatlon Layer

theRectangle.Base = RectB;

theRectangle.Height = RectH,;

theTriangle.Base =TriB;

theTriangle.Height = TriH;

result = theTriangle.CalculateArea()+ theRectangle.CalculateArea();

Borland



Facade Design Pattern

[Diagram] | EHESTEFAE [Diagram] | #2484 [Diagram]  BusinessLogic [Diagram] | Classl.cs | Class2.cs | Class3.cs | CalculateSyst 16 =
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......... , - -
+CalculatedrealTriH double, TriB:double, RectH double, RectB:double’:double | - - - - - - - - “ suksystem: Rectangle P
___________ - 4
_____________ - P
.............. g SN R




Design Pattern

il Create Pattern Wizard x|
General |
File: ISh&pe.}mﬂ
Name: IShape Pattern
ST EES Facade B Pattern|
Diescriptiomn:
— Diagrams —Comntainer metaclazes
Clazs Diiagram [] Lctivation
Package Diagram [] Class
[] Activity Diagram [] Component
[] Component Diagram [] Interface
[] Deployment Diagram Mamespace
[ Inferaction Diagram [] Node
[] State Diagram Project
[] Use Case Diagram [] Btate
[] Subsretem
[] Swimlane
[] Systern Bovmndary
[] Use Caze
<«Back Meats=

Cancel J/
2

o
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Reuse Design Pattern

mllrattermn wizard
Pattern Tree: Pattern Properties:
IPattem Tiee 2 ;l E: 4 | E.
Patterns: = Misc
=43 Pattern Tree 2 Class CalevlateSvetemPFacade  CaloulatelvstemFacade
E.:. Class Class Rectangls MyRectingle
& Interface Class Shape hape
El:l S]'L&IIE P&ﬁem |: ].-3::: TJ.'IEU'J.E].E M:)rTnaIlg]f-'
Class Triangle
The Class Triangle
Dieseription |En-c.m |
|t#EmEEt EE S Facade B Pattern

b

(014 Cancel R
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ether Edition
icrosoft Visual Studio .NET

UML Diagram
LiveSource™ Model
Microsoft Visual Studio .NET
Pattern
XMI
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29 Microsoft Development Environment [design] - data_objects [Diagram]

Start Page | Classl.cs | CashSalesMain.cs | Consolefpplication! [Diagram]  DarUseCasel [Diagram] | user_interface [Diagram] q kX
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Design Pattern

Wllrattemn wizar x|
Pattern Tree: Pattern Properties:
IPattem Tree 1 | o 4 |
Patterns: o Misc
=43 Pattern Tree 1 . Clazs ConcreteHandler,. .. ConcretsHandler
=424 ot Class Handler Handler
=3 Behavioral

Class ConcreleHandler, .
Tape Class name for ConcreteHand ler

-
LSS R I R, I | J

Description | Erors |

Intent

Avoid coupling the sender of a request to its receiver by giving more than one object a chance to handle the request,
Chain the receiving objects and pass the request along the chain until an object handles it.

Participants

Hadier defines an interface for handling requests,
{optional) implements the successor link, LI

®
ok | come | Bﬂl’lﬂ“d
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Learn UML
Follow a process

Try a modeling tools

Find supports
®Time,
®Budget,
®Mentoring

May The Power
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