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Learning Outcome

» You can draw the use case and write the use case description.
» You can apply the activity diagram to describe each of the use case.

» You can draw the system sequence diagram



Topics

» Use case description
» Activity diagram for user cases
» The system sequence diagram

» The state machine diagram
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Use case name: Create customer account.

Create online customer account.

Scenario:

Triggering event: New customer wants to set up account online.

Review

Brief description: Online customer creates customer account by entering basic information
and then following up with one or more addresses and a credit or debit card.

Actors: Customer.

Related use cases: Might be invoked by the Check out shopping cart use case.

Stakeholders: Accounting, Marketing, Sales.

Preconditions: Customer account subsystem must be available.
Credit/debit authorization services must be available.

Postconditions: Customer must be created and saved.

One or more Addresses must be created and saved.
Credit/debit card information must be validated.

Account must be created and saved.

Address and Account must be associated with Customer.

Flow of activities: Actor System
1. Customer indicates desire to 1.1 System creates a new customer.
create customer account and 1.2 System prompts for customer
enters basic customer information. addresses.
2. Customer enters one or more 2.1 System creates addresses.
addresses. 2.2 System prompts for credit/debit
card.

3. Customer enters credit/debit card 3.1 System creates account.

information. 3.2 System verifies authorization
for credit/debit card.
3.3 System associates customer, el
address, and account.
3.4 System returns valid customer |

account details.

Exception 1.1 Basic customer data are incomplete.
conditions: 2.1 The address isn’t valid.
3.2 Credit/debit information isn’t valid.
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Objectives

» To understand use case description and applied to the work.
» To recognize activity diagram and flow of the activity

» To know symbols and detail in the system sequence diagram
» To know state machine diagram to model object behavior

» To explain the usage of use case description and UML diagram working
together that defined from the functional requirement

14



What is object-oriented programming?
Company story:

» Electronic Unlimited Company
Representative sale in the electronics equipment
Sale location in the United States and Canada
Warehouse locates in 6 cities

The company want to develop an integrated supply chai 3
system that has three main features.

Object-oriented technique links between system-to-system

The variable definition of purchase order and employees
are objects.

Sale activity uses the messages passing between objects

15
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5.1 Use case descriptions



5.1 Use case description

» Use case description is an explanation table of the process in each of the use case

diagram.

» Two types

Brief use case description (Take note or short brief)

FuIIyMe description (Formal)

»

Use case name:

Create custormer account.

C A
All Actors
Create customer account
Createfupdate
customer account e
Customer service
Request friend representative
linkup
linkup
Look up customer
View "mountain
bucks"
/
e Browse
messages
Customer Store sales
representative
Process account
adjustment
Process account adjustment
Send message
Transfer
"mountain bucks”
Send/receive
points Management
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User enter new customer account data
The system assign account number

Create a customer record
Create an account record

User enter customer account humber
The system retrieves and display account
data

User enter order number.

The system retrieves customer and order
data.

The actor adjustment amount data.

The system create the transaction record
for the adjustment.

Scenario: Create online customer account.

Triggering event: New customer wanls to set up account online.

Brief description: Online customer creates customer account by entering basic information
and then following up with one or more addresses and a credit or debit card.

Actors: Customer.

Related use cases:

Might be invoked by the Check out shopping cart use case.

Stakeholders:

Accounting, Marketing, Sales.

Preconditions:

Customer account subsystem must be available.
Credit/debit authorization services must be available.

Postconditions:

Customer must be created and saved.

One or more Addresses must be created and saved.
Credit/debit card information must be validated.

Account must be created and saved.

Address and Account must be associated with Customer.

Flow of activities: Actor System
1. Customer indicates desire to 1.1 System creates a new customer.
create customer account and 1.2 System prompts for customer
enters basic customer information. addresses.
2. Customer enters one or more 2.1 System creates addresses.
addresses. 2.2 System prompts for credit/debit
card.
3. Customer enters credit/debit card 3.1 System creates account.
information. 3.2 System verifies authorization
for credit/debit card.
3.3 System associates customer,
address, and account.
3.4 System returns valid customer
account details.
Exception 1.1 Basic customer data are incomplete.
conditions: 2.1 The address isn't valid.

3.2 Credit/debit information isn't valid.




5.1. uses case description (2

» Fully uses case description

Formal document
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Use case name:

Create customer account.

Scenario: Create online customer account.

Triggering event: New customer wants to set up account online.

Brief description: Online customer creates customer account by entering basic information
and then following up with one or more addresses and a credit or debit card.

Actors: Customer.

Related use cases:

Might be invoked by the Check out shopping cart use case.

Stakeholders:

Accounting, Marketing, Sales.

Preconditions:

Customer account subsystem must be available.
Credit/debit authorization services must be available.

Postconditions:

Customer must be created and saved.

One or more Addresses must be created and saved.
Credit/debit card information must be validated.

Account must be created and saved.

Address and Account must be associated with Customer.

Flow of activities:

Actor System

1. Customer indicates desire to
create customer account and
enters basic customer information.

1.1 System creates a new customer.
1.2 System prompts for customer
addresses.

2. Customer enters one or more
addresses.

2.1 System creates addresses.
2.2 System prompts for credit/debit
card.

3.1 System creates account.

3.2 System verifies authorization
for credit/debit card.

3.3 System associates customer,
address, and account.

3.4 System returns valid customer
account details.

3. Customer enters credit/debit card
information.

Exception
conditions:

1.1 Basic customer data are incomplete.
2.1 The address isn’t valid.
3.2 Credit/debit information isn't valid.
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Use case name:

Create customer account.

Scenario: Create online customer account.

Triggering event: New customer wants to set up account online.

Brief description: Online customer creates customer account by entering basic information
and then following up with one or more addresses and a credit or debit card.

Actors: Customer.

Related use cases:

Might be invoked by the Check out shopping cart use case.

Stakeholders:

Accounting, Marketing, Sales.

Preconditions:

Customer account subsystem must be available.
Credit/debit authorization services must be available.

Postconditions:

Customer must be created and saved.

One or more Addresses must be created and saved.
Credit/debit card information must be validated.

Account must be created and saved.

Address and Account must be associated with Customer.

Flow of activities: Actor System
1. Customer indicates desire to 1.1 System creates a new customer.
create customer account and 1.2 System prompts for customer
enters basic customer information. addresses.
2. Customer enters one or more 2.1 System creates addresses.
addresses. 2.2 System prompts for credit/debit
card.
3. Customer enters credit/debit card 3.1 System creates account.
information. 3.2 System verifies authorization
for credit/debit card.
3.3 System associates customer,
address, and account.
3.4 System returns valid customer
account details.
Exception 1.1 Basic customer data are incomplete.
conditions: 2.1 The address isn’t valid.

3.2 Credit/debit information isn't valid.




Use case name: Create customer account.

A
Scenario: Create online customer account. \\

Triggering event: New customer wants to set up account or\ \

Brief description: Online customer creates cusmme.pagcg_unﬁ

and then following up with

Actors: Customer.

Related use cases: Might be invoked by the C

e S T |. Use case name is the name of a functional

Preconditions: Customer account subsys reqUirement that wrote in Vel"b + Noun

Credit/debit authorization

Postconditions: Customer must be createq Exa’m P I €.
O e Addresses n
C:]eili(:/rdrggirt card informati S earc h Cu StO mer d ata,
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Aty e Show summary report

Flow of activities: Actor

1. Customer indicates des

create customer accou] 2. OCe€NArio is the outline or a postulate sequence.

enters basic customer i

2. Customer enters one or

addresses. 2.2 System prompts for credit/debit
card.

3. Customer enters credit/debit card 3.1 System creates account.
information. 3.2 System verifies authorization
for credit/debit card.
3.3 System associates customer,
address, and account.
3.4 System returns valid customer
account details.

Exception 1.1 Basic customer data are incomplete.
conditions: 2.1 The address isn’t valid.
3.2 Credit/debit information isn’t valid.
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Use case name:

Create customer account.

Scenario: Create online customer account.

Triggering event: New customer wants to set up account online.

Brief description: \_“Qnline customer creates customer account by entering basic information
Nollowing up with one or more addresses and a credit or debit card.

Actors: (\ \

Related use cases:

Stakeholders:

Preconditions:

Mig\ \\Check out shopping cart use case.
AccouN \
Customer ayailable

Postconaiions:| 3- 1riggering events are conditions running the use case.

- By timer

- By user
Flow of activitie{ - By machines (sensor; alarm, connection, ...)
create customer account and 1.2 System prompts for customer
enters basic customer information. addresses.
2. Customer enters one or more 2.1 System creates addresses.
addresses. 2.2 System prompts for credit/debit
card.
3. Customer enters credit/debit card 3.1 System creates account.
information. 3.2 System verifies authorization
for credit/debit card.
3.3 System associates customer,
address, and account.
3.4 System returns valid customer
account details.
Exception 1.1 Basic customer data are incomplete.
conditions: 2.1 The address isn’t valid.

3.2 Credit/debit information isn't valid.
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Use case name: Create customer account.
Scenario: Create online customer account.
Triggering event: New customer wants to set up account online.
Brief description: Online customer creates customer account by entering basic information
and then following up with one or more addresses and a credit or debit card.
—
Actors: Cus
Related use cases: Might —
Stakeholders: Accou
Preconditions: Custol
Cfedlh ° ° ° . ° . °
4.The brief description is simple description.
Postconditions: Custo
One o
Credit!
Accou
Addre
Flow of activities: Actor System
1. Customer indicates desire to 1.1 System creates a new customer.
create customer account and 1.2 System prompts for customer
enters basic customer information. addresses.
2. Customer enters one or more 2.1 System creates addresses.
addresses. 2.2 System prompts for credit/debit
card.
3. Customer enters credit/debit card 3.1 System creates account.
information. 3.2 System verifies authorization
for credit/debit card.
3.3 System associates customer,
address, and account.
3.4 System returns valid customer
account details.
Exception 1.1 Basic customer data are incomplete.
conditions: 2.1 The address isn’t valid.
3.2 Credit/debit information isn't valid.




23

Use case name:

Create customer account.

and then following up with one or | ./ ACtOI™ is peoples or external systems relating to

Scenario: Create online customer account.
Triggering event: New customer wants to set up acc
Brief description: Online customer creates customer
Actors: Customer. ————

Related use cases:

Might be invoked by the Trre—__

Stakeholders:

Accounting, Marketing, Sales.

the use case.

Preconditions:

Customer account subsystem must be available.
Credit/debit authorization services must be available.

Postconditions:

Customer must be created and saved.

One or more Addresses must be created and saved.
Credit/debit card information must be validated.

Account must be created and saved.

Address and Account must be associated with Customer.

Customer

Flow of activities:

Actor System
1. Customer indicates desire to 1.1 System creates a new customer.
create customer account and 1.2 System prompts for customer
enters basic customer information. addresses.
2. Customer enters one or more 2.1 System creates addresses.
addresses. 2.2 System prompts for credit/debit
card.

3. Customer enters credit/debit card 3.1 System creates account.
information. 3.2 System verifies authorization
for credit/debit card.
3.3 System associates customer,
address, and account.
3.4 System returns valid customer
account details.

S~

Quality
Team

Exception
conditions:

1.1 Basic customer data are incomplete.
2.1 The address isn’t valid.
3.2 Credit/debit information isn't valid.

Supermarket System

Checkout

Cashier

Search products
Online

<<include>>

/
Delivery Department

Order product

Online
Comment on\

<<Subsystem>> Maintenance /

Create deaning Manager
schedule
View cleaning
schedule & y

Janitors

Record quality check

: Purchasing/Merchandise
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Use case name:

Create customer account.

Scenario: Create online customer account.

Triggering event: New customer wants to set up account online.

Brief description: Online customer creates customer account by entering basic information
and then following up with one or more addresses and a credit or debit card.

Actors: Customer.

Related use cases: A

Might be invoked by the Check out shopping cart use case.

Stakeholders: / \

Accounting, Marketing, Sales.

Preconditions: /

Postcondition

6. Related use cases, <<includes>> or <<extend>>

ustomer account subsystem must be available.

dit/debit authorization services must

be available.

omer must be created and saved.

ebit card information must be va
ust be created and saved.

more Addresses must be created and saved.

lidated.

d Account must be associated with Customer.

3. Customer enters credit/debit card
information.

3.1 System creates account.

3.2 System verifies authorization
for credit/debit card.

3.3 System associates customer,
address, and account.

3.4 System returns valid customer
account details.

Exception
conditions:

1.1 Basic customer data are incomplete.
2.1 The address isn’t valid.
3.2 Credit/debit information isn't valid.

Student

Staff

«includes»

ill up
Registration
orm)

Filling up
eedback for
Register
New user

«includes»

«includes»

Get Library
card 1D

——-—-—_.___._____\________

«arcludes nvalid username
- pr password
Authenticate
‘.equests new
hook
Reserve a
hook
Renew a
hook

Search and
update databse

«exclude

saxcluder /

Add record

«include»

Delete hook
/

Update booK
record

«include»

Update the

record ID
Prepare

Library databasg _

Librarian

Library
Database
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Use case name:

Create customer account.

Scenario: Create online customer account.

Triggering event: New customer wants to set up account online.

Brief description: Online customer creates customer account by entering basic information
and then following up with one or more addresses and a credit or debit card.

Actors: Customer.

Related use cases:

Might be invoked by the Check out shopping cart use case.

Stakeholders:

Accounting, Marketing, Sales.

Preconditions: " ~LCust
N
Postconditions: b\
One
Cred 7. Stakeholders
Acco
Addr
Flow of activities:

1. Customer indicates desire to
create customer account and
enters basic customer information.

2. Customer enters one or more
addresses.

3. Customer enters credit/debit card
information.

1.1 System creates a new customer.
1.2 System prompts for customer
addresses.

2.1 System creates addresses.
2.2 System prompts for credit/debit
card.

3.1 System creates account.

3.2 System verifies authorization
for credit/debit card.

3.3 System associates customer,
address, and account.

3.4 System returns valid customer
account details.

Exception
conditions:

2.1 The address isn’t valid.
3.2 Credit/debit information isn't valid.

1.1 Basic customer data are incomplete.
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Use case name:

Create customer account.

Scenario: Create online customer account.

Triggering event: New customer wants to set up account online.

Brief description: Online customer creates customer account by entering basic information
and then following up with one or more addresses and a credit or debit card.

Actors: Customer.

Related use cases:

Might be invoked by the Check out shopping cart use case.

Stakeholders:

Accounting, Marketing, Sales.

Preconditions:

Customer account subsystem must be available.
_Credit/debit authorization services must be available.

N
]

Postconditions:

must be created and saved.
be validated.

Account must

Flow of activities:
8. Preconditions are list of condition that must be
check before running the use case.
card.
3. Customer enters credit/debit card 3.1 System creates account.
information. 3.2 System verifies authorization
for credit/debit card.
3.3 System associates customer,
address, and account.
3.4 System returns valid customer
account details.
Exception 1.1 Basic customer data are incomplete.
conditions: 2.1 The address isn’t valid.

3.2 Credit/debit information isn't valid.
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Use case name:

Create customer account.

Scenario: Create online customer account.

Triggering event: New customer wants to set up account online.

Brief description: Online customer creates customer account by entering basic information
and then following up with one or more addresses and a credit or debit card.

Actors: Customer.

Related use cases:

Might be invoked by the Check out shopping cart use case.

Stakeholders:

Accounting, Marketing, Sales.

Preconditions:

Customer account subsystem must be available.
Credit/debit authorization services must be available.

Postconditions:

AN

Customer must be created and saved.

One or more Addresses must be created and saved.
Credit/debit card information must be validated.

Account must be created and saved.

Address and Account must be associated with Customer.

Flow of actlvitie&

~

\e,h 9. Postconditions are list of condition that must be
check after running the use case.

2. Cust
addre

3. Customer enters credit/debit card 3.1 System creates account.
information. 3.2 System verifies authorization
for credit/debit card.
3.3 System associates customer,
address, and account.
3.4 System returns valid customer
account details.

Exception
conditions:

1.1 Basic customer data are incomplete.
2.1 The address isn’t valid.
3.2 Credit/debit information isn't valid.




Use case name: Create customer account.

Scenario: Create online customer account.
Triggering event: New customer wants to set up account online.
Brief description: Online customer creates customer account by entering basic information
and then following up with one or more addresses and a credit or debit card.
Actors: Customer.
Related use cases: Migh
Stakeholders: Acco
Precondiitions: cest 9. Flow of activities are a sequence process for
Postconditions: | Cusf running the use case.
One
Cred
Acco
Wun Customer.
Flow of activities: Actor System
1. Customer indicates desire to 1.1 System creates a new customer.
create customer account and 1.2 System prompts for customer
enters basic customer information. addresses.
2. Customer enters one or more 2.1 System creates addresses.
addresses. 2.2 System prompts for credit/debit
card.

3. Customer enters credit/debit card 3.1 System creates account.
information. 3.2 System verifies authorization
for credit/debit card.
3.3 System associates customer,
address, and account.
3.4 System returns valid customer
account details.

Exception 1.1 Basic customer data are incomplete.
conditions: 2.1 The address isn’t valid.
3.2 Credit/debit information isn't valid.




Use case name: Create customer account.

Scenario: Create online customer account.
Triggering event: New customer wants to set up account online.
Brief description: Online customer creates customer account by entering basic information
and then following up with one or more addresses and a credit or debit card.
Actors: Customer.
Related use cases: Might
Stakeholders: Accou
A e 10. Exception conditions are the stopping
Postoonditions: | Custo conditions before risking the error.
Credit!
Accou
Addremnmny _former
Flow of activities: Actcy/ / System

System creates a new customer.
1.2 System prompts for customer
addresses.

2.1 System creates addresses.
2.2 System prompts for credit/debit
card.

ers credit/debit card 3.1 System creates account.

n. 3.2 System verifies authorization
for credit/debit card.

3.3 System associates customer,
address, and account.

3.4 System returns valid customer
account details.

/

Exception / 1.1 Basic customer data are incomplete.
conditions: 2.1 The address isn’t valid.
3.2 Credit/debit information isn't valid.




Addition

International Journal of Information Technologies and Systems Approach
Volume 9 ¢ Issue 2 + July-December 2016

Better Use Case Diagrams by
Using Work System Snapshots

Narasimha Bolloju, LNM Institute of Information Technology, Jaipur, India

Steven Alter, University of San Francisco, San Francisco, CA, USA

ABSTRACT

Research to date shows significant variability in the success of applying the common technique of
use case diagramming for identifying information system scope in terms of use cases performed by
actors interacting with an information system or performed automatically by the information system.
The current research tests a) the benefits of using a work system snapshot, a basic analytical tool
from the work system method, before producing use case diagrams, and b) the additional benefits of
enhancing use case diagramming constructs to distinguish between automated activities, activities
supported by the information system, and relevant manual activities. Teams of student subjects in
an experiment produced substantially better use case diagrams - containing far more use cases and
qualitatively better use cases than did the teams in control group - when provided with a work system
snapshot that summarized a test scenario in terms of work system concepts.
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5.2 Activity diagram for
use cases



5.2 Activity diagram

» Activity diagram
» Business flow is similar to the

workflow, but the process shows
the actor who is responsible in each

» Workflow is drawn as to the

step.

flowchart.
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5.2 Activity diagram (2
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Y

Enter addr }

Reply to friend
linkup

> Create addresses

View "mountain
bucks"

4

Browse
messages

Enter credit info } »{ Create account

Store sales
representative

Customer

Process account
adjustment

Send message Verify credit info

Transfer
"mountain bucks"

A

Return account
details

Send/receive
points

Management

@®




Customer

34

5.2 Activity diagram (3
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Select options )

and quantity

Search and view

Add to cart

accessories J

A4

Select accessory '\

@

options and quantity

{ Add to cart
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5.3 The system sequence diagram
(SSD)



5.3 System Sequence Diagram: Identifying I/O

» System Sequence Diagram (SSD)

SSD uses to describe the information e Sk s
. the system representing the

or data in/out from the system. / automated system

SSD does not describe information i A ik Boosengt X

flow inside the system. i -
: inquireOnltem (cataloglD, prodID, size) :/2 The object lifeline; shows
1 >| the“sequence” of messages,
: : top to bottom

SSD is called Interaction diagram e e S o <o T i
1 item information 1 item information:
: A : description, price, quantity
1 I A

A returned value

Optional note to explain
something in a diagram
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System Sequence Diagram: Identifying I/0O(2)

The actor An object
interacting with (underlined)
the system representing the
/ automated system
An input message

CI?rk v

inquireOnltem (catalogID, prodID, size) The object lifeline; shows

I
I

9|/ the“sequence” of messages,
! top to bottom
I
I

|
|
|
I
[
I
& ——— ———————— — —
| I
| |
I I
I I

item information item information:
A description, price, quantity
A returned value A

Optional note to explain
something in a diagram

37




System Sequence Diagram: Identifying I/0O (3): loop frame

Stop condition

Test condition for :System
repeatability
Clerk ;
' I
! 1
Lodp for all items | ; Repeat everything
addltem (itemID, quantity) i in the rectangle
=)
I
1
I

et
|
I
I
I
I
I
|
|
|
|
I
|
I
l
L

Loop frame is the multiple-time operation doing
38 between the actor and the system.



5.3 SSD Identifying I/0O (4): True/False Condition

Clerk

* [another item] description, price, extendedPrice

.= addltem (itemlD, quantity)

ot Ay, SRS

* Write in a sort form of the loop frame
*  ‘““*’indicates the repeating operation until the process completed or the
39 condition is true..



5.3 SSD Identifying I/O (4): True/False Condition

Clerk
I

* [another item] description, price, extendedPrice
;= addltem (itemlD, quantity)

et e N T

[truelfalse condition] return-value := message-name(parameter-lists)
40



5.3 SSD Identifying I/O (5): Options

:System
Customer :
: I
: 1
1
}0ptn ] :
: [accessory selected] :
: addAccessory (anAccessory) !
| i
j I
: accessary details |
:6- ————————————————— =T
' :
R :

Opt frame is multi-selection.

41




5.3 SSD Identifying I/0O (5): Alternate/Condition

:System
Sales clerk :
[ I
[ ]
b Al ) !
:[taxable item] : Alternate iS the Conditional
: addSalesTax (locationCode) L control of data sequence
! 1 . . .
E<— ______ salestaxdetalls . like if-then-else logic
..... ot e R S o e LSS e
: [else] |
| addTaxExemptionCode (eCode) >E
: tax exemption details !
e

42






5.3 SSD Identifying I/O (6): How to create SSD

» Develop step of system sequence diagram
from an activity diagram

Step |:ldentify the input message to the system,
in the example shown three inputs.

‘ Verify credit info ’
Step 2: Set variable or data in each message and
placement variable and data name in the [P

SSD.

44



5.3 SSD Identifying I/O (6): How to create SSD

Step 3:Write down to SSD, example below

|) customer sends name, phone, and email to the system by controlling with
createNewCustomer method.

Customer ii System
‘ Request account } Create customer
:§y§lgm
Customer

Enter addresses Create addresses ; 1
: createNewCustomer(name, phone, email) :
> i
| I
1 1
I 1
] 1
I 1
1 )
i enterAddress(address) i

1
; 2 |
1 1
1 1
1 1
I 1
1 ]
1 enterCreditCard(creaditcard number) |
1 1
B >,
1 I
1 I
45 : '
@® : '




5.3 SSD Identifying I/O (6): How to create SSD

4. Define variables or information returns from the system to the actor. The example, the
system return CustlD, Name, Phones, and Email after the data recorded in the system.

f >; :System

Customer

createNewCustomer(name, phone, email)

Cust ID, name, phones, email
€ m e e —————— =
I 1
: *address detail : = enterAddress(address) ;
: ¥
1 1
1 1
1 1
] 1
1 ]
: enterCreditCard(creaditcard number) :
k }1
1 I
1 I

Creditcard info detalil

46 e L T P Y P T T P PP :



5.3 SSD Identifying I/O (6): Example Develop SSD

:System
i
Shipping clerk [
1
: 1
1 getNextSale () :
o >
1 customer, address, sale, and sale item info :
: B AT DT AT SRR Ty T 5 1T, ey © = o]
1
1 setShipper (shipperlD) =3
f 1
! 1
:_ 1
 [shipped item] ;
1
| recordShippeditem (saleltem) :
r =3
: shipping confirmation :
T BT TR e i T o o e TR
! 1
I 1
! 1
| 1
laitagn )
: [backorder item] :
: recordBackorder (saleltem) \:
v 2
: backorder confirmation __:
'6 ————————————————— l
! 1
1 1
! 1
: getShippingLabel (package size, weight) 1
! i
: shipping label data 1
M T BT e e R o
1






-Order regular : ‘Messenger
. Distributor Distributor ’

gispatch_| l | |
| % I |
M nmendiirenem] | | ‘
at ) vaive >$10000] | | |
dispatch | | ‘
| | |
---------------------  F R R |
fesel | | |
apptch N |
| |
i i |
opt | (needsConfirmation) | confirm | J
! | | il
| | | |
T 1 I |
procedure dispatch
foreach (lineitem)
if (product.value > $10K)
careful.dispatch
else
regular.dispatch
end if
end for
;f;g """"""""""""""""""""""""" 1f (needsConfirmation) messenger.confirm

end procedure



Common Operator in Interaction Frame

50

Alt

Multiple condition but it has only one executed condition.
Opt
Multiple condition but only selected conditions will be executed.

Par
Split and run the process in parallel
Loop
The multiple time execution, and termination until the condition is true.
Region
Critical region; only one thread is executed
Neg
The inverted interaction, not run by sequential process.

Ref

Reference to another diagram.



5.4 The State Machine Diagram —
|dentifying Object Behavior



5.4 State Machine Diagram

» State is state of the work or process that occur from the
operation.

» Transition is the process or operation after doing the state will
change to the next state.

» State machine diagram describes the life cycle of the process
(called state) in the work.

52



5.4 State Machine Diagram/(2)

53

»

»

Pseudo state is the starting point.

Destination state is a state that object
move after completion of a transition.

-

A printer

On/Off
button

N\

State indicates a state
of being of the object.

=

Origin state is the state prior to the
transition to destination.

Action-expression is description that
occur before transition completed.

Guard-condition is true/false test on the
transition.

Transition-name has trigger name,
guard, and action-expression.

/

onButtonPushed [Safety cover closed] / run self-test

Off

> On
L

Beginning pseudostate
denotes start of state
machine diagram.

offButtonPushed \

Transition moves the object from the
origin state to the destination state.
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State indicates a state
of being of the object.

vV

Off

onButtonPushed [Safety cover closed] / run self-test e

guard, and action-expression.

Transition-name has trigger name,

=
)

Beginning pseudostate
denotes start of state
machine diagram.

offButtonPushed \\

=

Transition moves the object from the
origin state to the destination state.

On

—

print(document) )( Working

\
N

Load and print sheetﬂ

[finished]

y




5.4 State Machine Diagram(3): Composite states and concurrency

» Concurrency or concurrent state is more states running at the same time.

» Composite state is a container having states running inside, sometime called
nest state.

onButtonPushed ()
0->{ Off } >

trayEmpty ()

offButtonPushed () 1 int{(document) Working \

Load and print sheets

| [finished]
55

%




5.4 State Machine Diagram(4):

Step of drawing the state machine diagram.

I. Review the class diagram and focus at a class or process
that it describes by the state machine diagram.

2. At the selected class, you write a list of status (State).

3. Begin building state machine diagram fragments and you

identifies the transition state by considering the
condition of changing states.

56



5.4 State Machine Diagram(4):

57

Check sequence all state-transition in all path.

Review the path and look at independent and
concurrent paths

Expand each transition with the appropriate message
event, guard condition, and action expression

Review and test each state machine diagram again



5.4 State Machine Diagram(9):
Developing RMO state machine diagram

State and exit transition for Saleitem object

Newly added finishedAdding

Ready to ship shipltem

On back order itemArrived

Shipped No exit transition defined

Partial state machine diagram for Saleitem object

Gn back orderne)&med 0
4
finishedAdding () shipltem ()
Newly added ﬁGeady to shiD Shipped

58



5.4 State Machine Diagram(5):
Developing RMO state machine diagram

Final state machine diagram for Saleitem object

markBackOrdered () \ itemArrived ()
On back orderj

N markBackOrdered ()

/ place purchase order

v

addltem () finishedAdding ( shipltem () archive ()
0—>Qewly addedJ Ready to shia Shipped ) >©
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5.4 State Machine Diagram/(S):
Developing RMO state machine diagram

State and exit transition for Sale

Open for item adds completeSale
Ready for shipping beginShipping

In shipping shippingComplete
Waiting for back orders backOrdersArrive
Shipped paymentCleared
Closed archive

First-cut state machine diagram for order

Waiting for | backOrdersArrive ()
back orders
Open foritem )completeSale () ( Readyfor )beginShipping () yu
adds 4| shipping | In shipping

shippingComplete ()

| d hive
paymentCleared () _ ( — \ archive () 5

60 Shipped



5.4 State Machine Diagram(5):
Developing RMO state machine diagram

Second-cut state machine diagram for order

addltem ()

/

Siefade . \ completeSale () Ready for
Open for item addsJ >‘ shipping

beginShipping ()

In shipping \

i shippingCurrent () [backorders exist] Waiting for
eing s! 'ppedj /Kback orders
k backOrdersArrive () /

shippingComplete ()

Shipped paymentCleared () _ { Closed \ archive () >@
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5.0 Integrating Requirement Models

2 Requirement

4 Domain model
Class diagram

v

5.3 System
5.1 Use case 5.2 Activity sequence ) EIEE

machine

Description | Diagram | diagram diagram

(SSDs)




Question:
Drawing state machine of washing machine:

w

FuRA U

e a . v dBangmngi
fudansedusimolnid

w P -
1 wiTadA LI T TA Ty

» The washing machine is
designed having a start
button. It is fully
automatic, which user do
not set the washing
program.

EET Lot

&
a a
)

‘DO‘

» 10 Minutes for design and
present

- L
ﬁqﬂﬂﬂhﬁﬂﬂﬂﬁ“%ﬂ

LRRATIE
H umaaf
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UML 2.0 Diagram Summary

» Behavioral diagram
Activity
Sequence
Use-case

State machine

» Structure diagram
Class
Object
Component

Composite structure
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Summary

» Use case description
» Activity diagrams
» The System Sequence Diagram

» The State machine diagram

65



