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From Analysis to Design

v The most important UML artifacts in this
transition are the Interaction diagrams
– Sequence diagrams

– Collaboration diagrams

v Will emphasize the importance of
Responsibility Assignment and the use of
Design Patterns

2

Steps in Design

A Development Cycle

Sync.
Artifacts

Analyze Design Test
Refine
Plan

Construct

2. Define Reports, UI
    and Storyboards

4. Define Interaction
    Diagrams

5. Define Design
    Class Diagrams a

6. Define Database
    Schema

1. Define Real
    Use Cases

3. Refine System
    Architecture b

a. in parallel with
    interaction
    diagrams
b. varied order

3

Describing Real Use Cases

v Real Use cases describe:
– concrete inputs & outputs

– actual technology used in the system

– overall use case implementation

v Derived from Essential Use Cases generated
earlier in the project (Analysis phase)

v User Interfaces are usually a central issue

4

Buy Items - Version 1 - UI

Object Store

Enter Item End Sale

UPC

Make Payment

Total

Quantity

Tendered

Balance

A

C

E

G

H I J

Price DescB

D

F

Storyboard

5

Interaction Diagrams

v Describe message interactions

v Collaboration diagram:

:ClassAInstance :ClassBInstance

1: message2()
2: message3()message1()

6

Interaction Diagrams

v Sequence Diagram:

:ClassAInstance :ClassBInstance

message2()

message3()

message1()
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Interaction Diagrams

v Are one of the most important artifacts created in
an Object-Oriented Analysis & Design

v The amount of time & effort spent on them should
be a significant % of total project time

v There are more subtle design principles which
underlie Interaction diagrams than any other UML
artifact

v Codified principles, patterns, and idioms can be
applied to improve their quality

8

POST Collaboration Diagram

1: makePayment(cashTendered)

1.1: create(cashTendered)

:POST :Sale

:Payment

makePayment(cashTendered)

parameter

direction of message

first message

instance

first internal message

link line

9

Steps to Make Collaboration Dia.

v Create a separate diagram for each system
operation under development in current dev. Cycle
– For each system message, make a diagram with it as the

starting  message

v Split complex diagrams into smaller ones

v Using the operation contract responsibilities, post-
conditions, and use case descriptions, design
interacting objects to fulfill the tasks.  Apply
GRASP & other patterns to improve design.
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Interaction between Artifacts

Cashier System

enterItem
(upc,

quantity)

endSale()

makePayment
(amount)

Collaboration
Diagrams

System
Sequence
Diagram

Operation: enterItem

Postconditions:
1. If a new sale, a new
Sale  has been created...

Operation: makePayment

Postconditions:
1. ...

Contracts

:POST

:POST

enterItem(upc, qty)

makePayment(amount)

11

Illustrating Links

1: addPayment(cashTendered):POST :Sale

msg1()

link line

12

Illustrating Messages

1: message1()
2: message2()
3: message3()

:POST :Sale

msg1()

all messages flow on the same link
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Illustrating Parameters

1: addPayment(amount: Money)
:POST :Sale

msg1()

parameters

14

Illustrating Return Value

1: tot := total(): Integer
:POST :Sale

msg1()

return value type

return value name

15

UML Message Syntax

1: addPayment(cashTendered):POST :Sale

msg1()

standard UML
message syntax

1: addPayment: cashTendered:POST :Sale

msg1

Smalltalk syntax

return := msg(param: ParamType): ReturnType

16

Illustrating Reflexive Messages

:POST

msg1()

1: clear()

Messages to self or this

17

Illustrating Iteration

1*: li := nextLineItem(): SalesLineItem
:POST :Sale

msg1()

iteration

recurrence values omitted

18

Iteration Clause

1*: [i := 1..10]  li := nextLineItem(): SalesLineItem
:POST :Sale

msg1()

iteration clause
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Multiple Messages
In the Same Iteration Clause

1*: [i := 1..10]  msg2()
:A myB :B

msg1()

note that iteration
clauses are equal

myC :C
2*: [i := 1..10]  msg3()

msg1()
{
for i := 1 to 10
     {
     myB.msg2()
     myC.msg3()
     }
}

20

Illustrating Instance Creation

1: create(cashier)
:POST :Sale

msg1()

create message, with
optional initializing
parameters

new created instance

«new»
:Sale

"«new»" is optionally
allowed for emphasis

21

Message Numbering Sequence

:ClassAmsg1() :ClassB1: msg2()

:ClassC

1.1: msg3()

not numbered

legal numbering

22

Complex Sequence Numbering

;ClassAmsg1() :ClassB1: msg2()

:ClassC

1.1: msg3()

2.1: msg5()

2: msg4()

:ClassD

2.2: msg6()

first second

fourth

sixth

fifth

third

23

Illustrating Conditional Messages

1: [new sale]  create()
:POST :Sale

:SalesLineItem

1.1: create()

msg1()

conditional message, with test

24

Mutually Exclusive Paths

1a: [test1]  msg2()

:ClassA :ClassB

:ClassC

1a.1: msg3()

msg1()

:ClassD

1b: [not test1] msg4()

1b.1: msg5()

:ClassE

2: msg6()

unconditional after
either msg2 or msg4 1a and 1b are mutually

exclusive conditional paths
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Illustrating Collections

Sale
sales : Sale

multiobject

1: s := size() : int
:Sale

SalesLineItem
:SalesLineItem

msg1()

message sent to the
collection object itself

26

Messages to Multi-objects

1: create():Sale sl: SalesLineItem

SalesLineItem
:SalesLineItem

2: addElement(sl)

msg1()

2: print()
:Sale sl: SalesLineItem

SalesLineItem
:SalesLineItem

1: sl := get(key)

msg1()

27

Messages to a Class

1: d1 := today(): Date
:Sale Date

msg1()

not underlined,
therefore a class

message to class

28


