INF 111/ CSE 121

Homework 7: Use Cases, Sequence Diagram, Activity Diagram, State
Diagram

Name

Student Number

Laboratory Time

Objectives

e Create a Use Case Diagram in Rational Software Development Platform
* Create a Sequence Diagram in Rational Software Development Platform
e Create an Activity Diagram in Rational Software Development Platform
e Create a State Diagram in Rational Software Development Platform

Preamble

In the last lab we learned how to create Class Diagrams from Java Code and vice versa. In this
lab, we will learn how to create Use Case Diagrams, Sequence Diagrams, Activity Diagrams, and
State Diagrams using Rational Software Development Platform.

Grading Checklist (30 points)

By the end of the laboratory session, you need to demonstrate to the TA that you can do the
following tasks. The TA will check off the items below that you have completed and collect this
cover page from you.

Use Case Diagram

Initial Sequence Diagram (Steps 1-6)
Completed Sequence Diagram
Activity Diagram

State Diagram

Ooooon

TA Initials:
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Instructions for the Laboratory

Task 1: Create a UML Use Case Diagram

For this task, you will create a UML Use Case Diagram using Rational Software Development
Platform. It will be based on the requirements provided to you.

a) Start Rational Software Development Platform.

=

f&m IBM Rational Systems Developer ¥6.0.1  »

@ Java 4

[@ LISP-Prolog-Scheme »

Files and Settings Tré
Wizard

1BM Rational System:
Developer

&= 1BM Rational Systems Developer

@ 18MRSD Product Updater
|€) Readme

@ Internet Explorer
=
.ii Microsoft Office wor|] B5 TextPad
(®) windows Media Player
AllPrograms | B | B, RN RE »

b) Change the Workspace location to H:\UMLDiagrams\workspace

Morkspacelanneien

Select a workspace

IBM Rational Software Development Platform stores your projects in a directory called a workspace.
Select the workspace directory to use for this session.

Workspace: |H:\UMLDiagrams\,workspace

;] Browse. .. |

I Use this as the default and do not ask again

I OK I Cancel

¢) Click on Workbench.

Rational Software Development Platform

Workbench
Go to the workbench

Rational. Software Development Platform

d) Create a new Project. Go to File -> New -> Project
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) iudating - e Failosa b Suftmrs Ugyalo vzt Y Eifur
750 Edit Mavigate Search Project Modeling Run  Window Help

[ tew Attt g projeat. |
1

e) Select the UML Project wizard. Click Next.

) [237 Prvjze

Select a wizard

Create a new UML modeling project

Wizards:

e @ Managed Make C++ Project

g LML Project
[+, Madelinn

< Back I MNext = I Finish

Cancel

f) In the Project name field, enter “"DVDStore_Diagrams”. Click Next.

CAIMIEModelingProject

UML Modeling Project

A new UML modeling project with a readied empty model well suited for
modeling.

Project name: | DYDStore_Diagrams|

Project contents
IV Use default

Directory: |H:'l,UMLDiagrams'l,workspace'l,DVDStore_Diagrams

Browse, ., I

< Back I Next = I Finish

Cancel
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g) Select Blank Model template. In the File name, enter “UseCase_DVDStore.” Click Finish.

PAL YAudzling Migjzet
Create UML Model
Create a new UML model r <>
File types: Templates:
(= UML Modeling 4]
% Corba Template Model
Q& Enterprise IT Design Model
?ﬁ Use Case Model
“a8 XSD Model ™
e g

Description:
Create a blank UML model.

File name:.

I UseCase_DVDStore[

Desl

| UseCase_ClassDiagrams

[V Create a default diagram in the new model.

Default diagram type: |Freeform Diagram vl

(Default diagram

< Back | [dext = l Einish I Cancel |

h) Select Main under UseCase_DVDStore in the Model Explorer. Expand the “Use Case
Diagram” section in the Palette. Select the objects you need to create for the next step
using the Use Case Diagram Palette.

I-B& | lgit BRI G0 | |[Ee--

JITaI'u:-ma L"‘?LIH .'].*;_V‘\v)v—?le"E&SvD%v%v|"‘ =

.@Model Explorer &2 Diagram Mavig. .. | =8| "@*UseCase_DVDStore.emx

~——Palette — »
[y Select

[ Note -

RIETIRT <

[=]- 1= UseCase_ClassDiagrams
=984 UseCase_DVDStore.emx *
=I-{a} UseCase DVDStore (= UML Common \
D hAnatIn . (= Use Case Diagram #
Y Actor
© UseCasel 3 Package
i (UMLZ) <> Use Case

i Actor
Subsystem
UseCasel 2 Include > >'

Actorl / Association

(= Composite Structu...

(= Deployment Diagram

(= Component Diagram
(= Class Diagram
(= Geometric Shapes
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i) Create the UML Use Case Diagram for a system to buy DVDs online. Customers, Delivery
Agent, and Administrators of the System will use the system. They can perform the
following actions in the system:

Customer:
e Add a DVD to shopping cart (requires the user to log in)
* Remove a DVD from shopping cart (requires the user to log in)
e Check out shopping cart (requires the user to log in)
* Review contents of shopping cart (requires the user to log in)
e Search DVDs by Title and Category (Some examples of categories are: Series,
Movies, Music)
Delivery Agent:
e Check online orders
* Change the status of the order to delivered
Administrator:
e Add DVD
e Update inventory of DVDs

Note: Use the “include” and “extend” relationships as needed. The multiplicity in all
cases can be *

Preparation for Task 2: Import a Class Diagram of the DVD Online Store into Rational
Software Development Platform

For this task, you will add a UML Class Diagram for the DVD Online Store provided to you into the
current DVDStore_Diagrams project. You need to do this, so that you can create sequence diagrams
in the next task in this lab.

a) Download the Class_DVDStore.emx from the class Website and save it on your computer (in
this example, it is saved on the Desktop.)

b) In order to add the model Class_DVDStore.emx that you downloaded, select the project
DVDStore_Diagrams, and then go to File -> Import.

’@ audaling =8 e iua Sty Uzozlo gz e 2
- Edit Mavigate Search Project Modeling Run Window
New Ale+Shift+n ¥

Move...
Rename... F2
Refresh FS

Switch Workspace. ..
Open External File. ..

&
23 Export...

Properties Alt+Enter

5/15



INF 111/ CSE 121

¢) In the Import window, choose File system and click Next.

e

Select

Import resources from the local file system N\

=]

Select an import source:

¥ Checkout Projects from CYS
Ecore Model

& Existing Ant Buidfile

L Existing Project into Workspace
@5Existing WebSphere Studio 4.x ClearCase Project into Workspace
LG4 External Features

& External Plug-ins and Fragments
{5.Log File

L2t Profilng file

Bprofiling fiiter

RAS Asset

ity Certificate

=20

& sympt
%, Team Project Set
) UML2 Model

G, zip file

ceace [ met> | e Cancel

d) To import a file, select the folder (Desktop) where you saved Class_DVDStore.emx and
check Class_DVDStore.emx. Click Finish.

Mposit;

File system

Import resources from the local file system, @

-

[RE (= ool B \Documents and SettingsisratanotiDeskiop g Browse... |

[ Deskkop @) ~4F111_Labd.doc

$51 Class_DVDStore.emx

O imF111_Lab4.doc
[ [*]usecase_pvDstore.gif
O = windows Explorer.Ink

‘ileer Iypes..l Select All | Deselect Alll

Into folder: IDVDStore_Diagrams Browse... |

Options:

™ Overwrite existing resources without warning
" Create complete Folder structure
% Create selected folders only

< Back Mdext = || Finish I Cancel
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e) In the Model Explorer, you can see the imported Class_DVDStore.emx. Double click on the
model Class_DVDStore.emx to see its contents.

%84 *Class_DVDStore.emx : Class_D¥DStore: :Delivery Unit::Processing Order Activity

£ Madel @ Person
o firstName : String
o middleName : String
o lastMName : String

(3 Administrator (© DeliveryAgent (3 Customer
o extensionhumber : Integer o deliveryZone : String o biling&ddress : String
o schedule : String o shippingAddress : String
o status : Integer
2 Products ©® changeStatus ( ) : void
@ Order
o id : Integer
o status : String
© changeStatus ( )
G DVD (® ItemPerLine (3 ShoppingCart
o title : String o guantity : Integer o subTotal : Float
. o duration : Integer o pricePerUnit : Float o taxes : Float
ff shopping Cart o category : String @ addDvD () o total : Float
© checkEnoughlnventory ( quantity : Integer ) : boolean @ removeDVD ( ) o shippingAddress : String
® checkout ( ) : void
® showContents ( ) : void

@ Presses Check Out button ()

Task 2: Create a Sequence Diagram in Rational Software Development Platform

For this task, you will create a UML Sequence Diagram for the Use Case “Check out shopping cart”
using Rational Software Development Platform. It will be based on the Use Case description
provided below:

Use Case Name | Check out shopping cart

Scope DVD Online Store

Level subfunction

Primary Actor | Customer
Bank System

Stakeholders Customer wants to buy DVDs
and Interests The DVD store wants to sell DVDs and charge money for the DVDs
Bank System wants to process credit card information to charge money
Preconditions The customer is registered in the system and the user is logged in
Success The order is placed
Guarantee
Main Success 1. The Customer presses the “Check out” button
Scenario 2. The system shows the contents of the shopping cart and asks for

the Shipping Address

The Customer enters the Shipping Address

The system asks for credit card information

The Customer enters credit card information

The system sends the payment information to the Bank system
The Bank system returns transaction OK

The System creates the Order

The System sends a notification to the Deliver man

0 The System shows the Confirmation of Place Order page

SoeNO AW
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Extensions 7. If the Bank system returns transaction NO OK, the system should show
an Error Page explaining the reason of the failure.

Special
Requirements

Technology and
Data Variations
List

Frequency The store expects 1 orders placed every 10 minutes

Miscellaneous

a) Create the Sequence Diagram in Rational Software Development Platform. Select the
Class_DVDStore model under the Class_DVDStore.emx. Right click on it and select Add
Diagram -> Sequence Diagram.

ST
0 pe Add umML [
+-HF Model . —
+-HF Primitive Add Diagram £ @ Class Diagram
+ 3 Product  Add Shorteut [22) Composite Structure Diagram
¥ g\} ;:?: P visualize » [£) Component Diagram
+ 6 Adminis T Rename E2 3 Deployment Diagram
+-( Custom Ref o=
+- (O Delivery efactor Y Use Case Diagram
+ © o FindReplace... i) Activity Diagram
+- @ ItemPer

™ R
i G Order Import Model Library. .. % State Machine Diagram

+- (@ Person - :
v @ Shoppir ¥ Run Yalidation 1) Sequence Diagram

/" (admini &) Communication Diagram
/ (deliver ' Model Query...
+. o (itempe Transform » ) Freeform Diagram
P r

b) Change the name “Diagram 1" to “Check out Shopping Cart”.

+ - Model

+ 7 Products

8 Shopping Cart
Main

(® Administrator

(® Customer

(® DeliveryMan

® ovwo

® ItemPerLine

® order

(® Person

(® shoppingCart

2> Collaboration1

=% Interactionl

@ Check out Shopping Cart

+

E R S S S S e S S S
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¢) Using the Sequence Diagram Palette, create a Lifeline for Customer. Select the option
Unspecified and rename the Lifeline as Customer.

Palette 4
[y Select
[=) Note v

[~ UML Common
[~ Sequence Diag... #
& Lifeline I Customer:

—» Synchronous
Message

= Execution Unspecified

Oceurrence (9 Create New Class
fapt| Option Combined

v

Fragment ff' Create New Actor

fref | Interaction = ] Create New Component
Occurrence

X Stop Node

v

Select Existing Element

d) Create Lifelines for “ShoppingCart,” “"Order,” “Bank System,” and “Delivery Agent.”

Customer: ShoppingCart: Order: BankSystem: Deliveryagent:

e) Create a Synchronous message using the Palette. Drag the mouse from Customer to
Shopping Cart. Rename the message “Presses Check Out button.”

Palette 4
[}3 Select

[=) Note -
(= UML Common

[~ Sequence Diag... #

& Lifeline

|-;+ Synchronous Customer: ShppingCart:

Message

- CAELULr
Occurrence
fapt| Option Combined

Fragment v «return
| Interaction 2: Presses check out button

1: Presses check out button

Occurrence
X Stop Mode

f) Select the return message. In the properties view, change the Name of the message to
“Show contents and asks for shipping address.”
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= %4 . Tasks | Console  Bookmarks
General —» <Message>> «return» UMLDiagrams::Collaboration1:Interactionl:
Stereotypes MName: [Shows contents and asks for shipping address]
Documentation )
Signature: |
Advanced

Argument Signature: IShows contents

Yisibility: ® public QO private O protected O package

g) The Sequence Diagram for the first 6 steps in the Main Scenario of the Extended Use Case
Format will look similar to the following diagram. Notice that step 5 has been created using
an “Asynchronous Message.”

>@ Interactionl

Customer: ShoppingCart: BankSystem: Deliveryagent:

1: Presses Check Out buttom

«return»
2: Show contents and asks for shipping address

3: Enters shipping address

«return»
4: Asks for credit card information

S: Enters credit card information
5.1: Sends payment information

Task 3: Complete the remaining steps in the Sequence Diagram

a) Add events to the sequence diagram corresponding to steps 7-10 of the Main Success
Scenario. You should use a “Create Message” for step 8, and synchronous or asynchronous
messages when necessary.

—» Synchronous
Message =
v —»Synchronous Message & Execution

Occurrence

—> Asynchronous Message 2] Option Combined

90 Create Message Fragment

W Destroy Message [u:f | Interaction
Occurrence

Task 4: Create an Activity Diagram in Rational Software Development Platform
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For this task, you will create a UML Activity Diagram to depict the business process for processing an
online DVD order.

There are three parties involved processing an online DVD order: Shipping, Online Sales, and
Accounting. The process starts when The Online Sell Unit receives information of an order of DVDs
from a user. Then to complete the order, the DVD Store needs to charge the credit card of the user
and needs to deliver the DVD. To charge the credit card, Online Sales will send the credit card
information of the user to Accounting, who will then validate and process the credit card. To deliver
the DVD, Shipping will first fill the order. Then based on the delivery option selected by the user, the
DVD is either delivered at a normal speed or is rushed delivered. Once the DVD is delivered and the
credit card is charged, the order is closed.

a) Create the Activity Diagram in Rational Software Development Platform. Select the
Class_DVDStore model under the Class_DVDStore.emx. Right click on it and select Add
Diagram -> Activity Dlagram

%2q Class. DVDStove emx o exten:

B Communication Diagram
—% Model Query...

Transform »| [ Freeform Diagram

=7 Clos:
N Add uML * I Hneadocte
7 g} [ A gram § Class Diagram
* % i Add Shortcut [2) Composite Structure Diagram
+
™ Visualize 4 Q Component Diagram
i i
#-Q F1 Rename F2 i Deployment Diagram
€@ C*
w @[ Refactor *| B use Case Diagram
T 8; Find/Replace... 2 an
¥ I
R t
+-@ ( Import Model Library... %) State Machine Diagram b
+ Gr |
+ (3 < ¥ Run Yalidation ) sequence Diagram P
5 { f
& (| =f
=)

4 UseCas

b) Change the diagram name to “Processing Order Activity”.

=@ Activityl

&3 [Processing Order Activity] |
¢) Add Partition by Right Click near the name “Activityl”. Then select Add UML -> Activity

Partition.
%8a *Class_DVDStore.emx : Class_DVDStore::Main
GO Activityl
Add Diagram .
= ’ =
Visualize K=Y

d) Create another partition. You will have a total of three partitions. Rename these partitions to
“Shipping”, “"Online Sales”, and “Accounting” as seen in the following picture.

%84 *Class_D¥YDStore.emx : Class_D¥DStore::Main 2 Class_DVDStore::Shipping: :Processing Order Activity &% 3 Class_DVDStore::Collaboration1::Interaction1::¢
| Shipping Online Sales | Accounting A~
@2 Shipping
Shipping 4 Online Sales Accounting

= &4 Tasks Console  Bookmarks

General [ <Activity Partition>> Class_D¥DStore::Shipping::Online Sales

Stereotypes Mame: [online Sales

D tati

ocumentation Visibility: @ putlic O private O protected O package

Advanced
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Start adding components in the diagram using the Activity Diagram Palette. First, select
“Initial” from the Activity Diagram Palette and add it to the “Online Sell Unit” partition. Then
create an “Action” node and rename it to “Receive DVD Order”. Create a control flow from

the Initial node to the “Receive DVD Order” node.

€)

f) Create a “Fork” node and connect it to the “Receive DVD Order” using a Control Flow.

[~ Activity Diagram #

#70 Structured Activity
© Initial palette >
Activity Final
E— ||| FE R Iy select
[§ Select 9 Action - = Note Attachment -
= Note | | U Fork * = UML Common
[ UML Common "_' Control Mode (> Activity Diagram #
[ Activity Diagram  # & Decision 775 Structured Activity
#775 Structured Activit o Initi
s Y & Merge © Initial
© Initial ' @ Activity Final
@ Activity Final @ Action v
@ Action o [ 0in 0 Fork .
m © Initial 0’ Data Store o
=) Call Behavior @ Activity Final /" Object Flow
£8 Call Operation @ Flow Final /" Control Flow

g) Add objects from the Activity Diagram Palette to complete the Activity Diagram as seen in
the following picture. You don't have to include the notes in the diagram.

: Class_DVYDStore::Main 2 Class_D¥DStore::Shipping: :Processing Order Activity 22 3 Class_D¥DStore::Collaboration1::Interaction

%84 *Class_DVYDStore.emx
| Shipping Online Sales | Accounting
@2 Shipping
Shipping i Online Sales Accounting
Initial Node
@I Receive DVD Order
Fork
GIFill Order
o Send Credit
Card Inforration
Rush -
Decision
No Yes
Walidate and
Normal @ Rush Proecess Credit Card
Deliver Deliver
Merge ]
Join
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Task 5: Create a State Diagram in Rational Software Development Platform

For this task, you will create a UML State Diagram of the ShoppingCart object of the Online DVD
Store using Rational Software Development Platform. The ShoppingCart object can be in three
states: “Empty”, “"Ready for Check Out”, and “Checking Out”. The ShoppingCart starts in the Empty
state. When a user adds an item, the ShoppingCart will transit to the “Ready for Check Out” state.
The Shopping cart will continue to be in this state while more items are added. The ShoppingCart
will transit to “Checking Out” state when the user is checking out the items in the cart. Once the
user finishes checking out, the ShoppingCart will transit back to the “Empty” state.

a) Create the State Diagram in Rational Software Development Platform. Select the
Class_DVDStore model under the Class_DVDStore.emx. Right click on it and select Add
Diagram -> State Machine Diagram.

-1-1=* DVDStore_Diagrams
=I %24 Class_D¥DStore.emx *

-

{ Add UML
1 Add Diagram Class Diagram
i Add Shortcut 5] Composite Structure Diagram

v

10 @23 ||&HB | ®E 6

Visualize Component Diagram

1 Rename =) Deployment Diagram

1|
~N
-

Refactor “f Use Case Diagram

Find/Replace... i Activity Diagram |

Import Model Library...

¥ Run validation equence Diagram

S
- Communication Diagram
o Model Query...

Transform

v

Freeform Diagram

b) Rename the diagram to “ShoppingCart State Machine”

=125 StateMachinel
) [ShoppigCart State Machine |
[T region1

¢) Complete the State Machine using the State Machine Palette. The finished diagram should
look like the diagram figure below. To add a guard condition, Click on a Transition and add
the guard condition in the Body field in the Guard area.

[lProperties 2 . Tasks Console Bookmarks

[~ State Machine ... #*

General n«< ition>> Class_DVD ing Cart State Machi i an Item

G State Stereotypes Name: Add an Item

© Initial State e i [l =]

— = Effect: [ ~]
@ Final State Litvencad cuard:
5 State types S tarasges |

Body: Yalid User Login
Q- pseudostate
types v
/" Transition
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£,/ Shopping Cart State Machine |

Add an Item[Valid User Login
SEmpty C gl @ Ready For Che... Add an Item[Valid User Login]

Check Qut Finished

User Check Out[valid User Login]
@ Checking Out
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Take Home

1. (40 points) Draw a sequence diagram for depict how the system
calculates the charges when a DVD is returned.
* You can assume that the objects needed to create DVDVendor (for
example TransactionDB) already exist.
* Make sure your diagram clearly shows which objects are created
when calculating charges in the return transaction.
* The order in which objects are created or invoked is important.
* Objects that you must include are
DVDVendor,
PaymentCollector,
TransactionDB,
CheckOutCart,
ReturnTransaction, and
o BarCode.
* You can include other objects if you need them to show the return
transactions.
* You can use the calculateCharges method in
edu.uci.ics.infl11.dvdvendor.gui.Actions as starting point for your
diagram.

O O O O O

2. (20 points) Create a state chart diagram to show the states and
transitions in the DVDVendor class (checkOutState enumeration).
* For each state, make sure to include the state name.
* For each transition, make sure to include the event name and guard
condition when applicable.

Submit both diagrams in a single document (Word or pdf).
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