INF 111/ CSE 121

Homework 5: Use Cases, Sequence Diagram, and State Diagram

Name

Student Number

Laboratory Time

Objectives

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

Preamble

In a previous 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.

Modifications

Since the lab computers were so slow and Rational Software Development Platform was so
difficult to use in Labs 1 and 2, the lab portion of this assignment is how optional and can be
completed for extra credit.

One question has been added to the take-home portion of the assignment. You will select,

download, and install a UML tool to create the diagrams. You can choose any tool you wish as
long as it is a UML or software engineering tool, NOT a drawing or paint program.
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Take Home

1. (30 points) Select, download, and install a UML tool on your computer. Write a paragraph on
your experiences completing do this. Some questions you can answer are: How did you choose
the tool? Was the installation difficult? If it is a tool other than Rational, what was it like changing
tools? Did your knowledge of UML help or hinder?

2. (40 points) Draw a sequence diagram for a when one PackagedProduct is purchased.
You can assume that SelfCheckOut is already running, but the transaction has not
started.
®* Make sure your diagram clearly shows which objects are created when a
PackagedProduct is added to the CheckOutCart and when paying.
® The order in which objects are created or invoked is important.
® Objects that you must include are
SelfCheckOut,
PaymentCollector,
ProductDB,
Groceryltem,
CheckOutCart,
UPC, and
PackagedProduct.
® You can include other objects if you need them to show the return transactions.
®  You can use the addUPC method in edu.uci.ics.inf111.selfcheckout.gui.Actions as starting
point for your diagram.

OO0OO0OO0OO0OO0OO

3. (10 points) Create a state chart diagram to show the states and transitions in the SelfCheckOut
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.

4. (40 points) Create a use case for buying groceries from the SelfCheckOut.
®  You must use the Use Case template provided.

® Fill in every field in the template with relevant details.
® You must include at least two questions in the Miscellaneous field.

Submit both diagrams and the use case in a single document (Word or pdf).
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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.

Use Case Diagram

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

State Diagram

oooo

TA Initials:
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.

~—

o BB . 1o Rotionl ystems Developer V6.0, > | T I8M Rational Systems Developer

Files and Settings Trag™ A S e R i RIS BN ER)
Wizard ™) Java » || @ IBMRSD Product Updater

[T LISP-Prolog-Scheme » @ Readme

1BM Rational Systemd
Developer
@ Microsoft Office Wor

all Programs B |

& Internet Explorer

E‘ TextPad

(*} Windows Media Player
7 Sophos d

b) Change the Workspace location to H:\homework5

Workspacediauncher:

[x]|
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:\UMLDiagramsiworkspace LI SE...

[ Use this as the default and do not ask again

OK I Cancel

c) Click on Workbench.
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(< ModelingSibMRationaliSoffwarelevelopmentilationm,
File Edt Navigate Search Project Modeling Run Window Help

Rational Software Development Platform

Go to the workbench

Rational. Software Development Platform

d) Create a new Project. Go to File -> New -> Project

&) oz g - 185 Fatiual Suftyars Uzyslo ot 2h oy
- Edit Mavigate Search Project Modeling Run Window Help

[ tew  Absshitn g project |
1

e) Select the UML Project wizard. Click Next.

(D)) [27 Myu e

Select a wizard

Create a new UML modeling project F <>

\Wizards:
~~~~~~ (3% Java Project

. @ Managed Make C++ Project

----- %‘? UML Project

[+, Madelinn

< Back l MNext = I Finish Cancel

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

UML Modeling Project

& new UML modeling project with a readied empty model well suited for <>
modeling.

Project name: I D¥DStore_Diagrams|

Project contents < =
¥ Use default

Directary: | Hi\UMLDisgrams\workspace\DYD5tare- Diagrams Browse: ., |

@k I Next = I Fimish Cancel

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

D UL podlaling Mrojac
Create UML Model
Create a new UML model <
il
File types: Templates:
> UML Modeling %% Blank Model [~]
% Corba Template Model
% Enterprise IT Design Model
Qb Use Case Model
%SD Model <
5 <]
Description:
Create a blank UML model.
File name:

| UseCase_DvDstore|
Destination folder:

| UseCase_ClassDiagrams Browse. . I

Default diagram
IV Create a default diagram in the new model.

Default diagram type: IFreeform Diagram vl

< Back Iext > I Finish I Cancel I
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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.

© shudaliny - UsaCasa UYDTiyyaditlaln - felinga BEiifuy
File Edit Mavigate Search Project Diagram Modeling Run Window Help

CEE g Bl Q- [9~|5 52 ¥
[EglModel@xplorer 53 Diagram Nadig... | = O || %84 *UseCase_DVDStore.emx 1 DYD: i | ™
- Palette >
e : [ Select
== UseCase_ClassDiagrams 2
= %24 UseCase_DVDStare.emx * = Note o7
-1 {4} UseCase_DVDStore = UML Common
P
L] Main [= Use Case Diagram # >_
i Actorl
< UseCasel {8 Package
s (UML2) <> Use Case
i Actor
£ Subsystem
UseCasel o Include v _/
Actorl / Association

.~ Composite Structu, ..
(-~ Deployment Diagram
= Component Diagram
(=% Class Diagram

> Geometric Shapes

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:
* Add a DVD to shopping cart (requires the user to log in)

Remove a DVD from shopping cart (requires the user to log in)

Check out shopping cart (requires the user to log in)

Review contents of shopping cart (requires the user to log in)

Search DVDs by Title and Category (Some examples of categories are: Series,

Movies, Music)

Delivery Agent:

* Check online orders
Change the status of the order to delivered
Administrator:

* Add DVD

* 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.
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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.

WodelimgRiBMwRationalSofiwarellevelopmentiial
Edit Mavigate Search Project Modeling Run Window

New Alt+shife+n ¥
Move...

Rename... F2

Refresh FS

&

Switch Workspace...
Open External File...

u! Export...

Properties Alt+Enter

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

©) lisigurt Eﬂ

Select

Import resources from the local file system \A

Select an import source:

(2 Checkout Projects from CVS

@ Ecore Model

#& Existing Ant Buildfile

L Existing Project into Workspace
§Existing Websphere Studio 4.x ClearCase Project into Workspace
LiExternal Features

<, External Plug-ins and Fragments
ElLogFile

& Profiling file

BProfiling filter

CIRAS Asset
& Security Certificate

§95ymptom Database File
@, Team Project Set

& UML2 Model

G, zip file

Next > Cancel

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

check Class_DVDStore.emx. Click Finish.
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MIPOoTis

File system

Import resources from the local file system. B

-

From directory: I :iDocuments and SettingssratanotiDesktop vl Browse... |

[ Deskiop O®)~$F111_Lab.doc
7| Class_DVDStore.emx |
@ 1F111_Labé.doc
[ *]usecase_bvDstore.gif
[ = windows Explorer.Ink

ileer Types. | Select all | Deselect all I

Into folder: |DVDStore_Diagrams Browse... |

Options:
I Overwrite existing resources without warning

" Create complete Folder structure

% Create selected folders only

< Back [dext = | Finish I Cancel

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.
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%8 *Class_DVDStore.emx

£ Model

8 Products

£ Shopping Cart

INF 111 /CSE 12

1

2 53 I Class_D¥DStore::Delivery Unit::Processing Order Activity

(3 Person

o firstName : String
o middleName : String
o |astMName : String

(3 Administrator
o extensionNumber : Integer

(O DeliveryAgent
o deliveryZone : String
o schedule : String

(G Order
o id : Integer
o status : String
© changeStatus ( )

G DvYD
o title : String
o duration : Integer
o category @ String
® checkEnoughInventory ( quantity : Integer ) : boolean

(3 ItemPerLine
o quantity : Integer
o pricePerUnit : Float
@ addDvD ()
@ removeDVD ()

(3 Customer
o biling&ddress : String
o shippingAddress : String
o status : Integer
@ changeStatus { ) : void

(3 ShoppingCart
o subTotal : Float
o taxes : Float
o total : Float
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 and
Interests

Customer wants to buy DVDs

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
Guarantee

The order is placed

Main Success
Scenario

N

the Shipping Address

1. The Customer presses the “Check out” button
The system shows the contents of the shopping cart and asks for

The Customer enters the Shipping Address
The system asks for credit card information
The Customer enters credit card information

The Bank system returns transaction OK
The System creates the Order

50PN UMW

The system sends the payment information to the Bank system

The System sends a notification to the Deliver man
0 The System shows the Confirmation of Place Order page
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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.

=984 Class_DVDStore.emyx UI
=l {é'} Class_DVYDS )
o Add uML >
[+-HF Model . I iy
- Primitive Add Diagram ¢ @ Class Diagram
-8 Product  Add Shorteut [2) Composite Structure Diagram
E g\} ;:?:p " Yisualize 4 a Component Diagram
L]
#- @ Adminis T Rename 2 [3) Deployment Diagram
#- @ Custom Ref ,
- Delivery efactor Pl Use Case Diagram
=@ ovo Find{Replace... B Activity Diagram
#- @ ItemPer - e D
#-@ Order Import Model Library... [ State Machine Diagram
#- @ Person - :
%@ Shoppin 2 Run Validation I Sequence Diagram
/" {admini¢ ) Communication Diagram
/ (deliver —0i Model Query...
o (itempe Transform »| [ Freeform Diagram
A -

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

+ - Model

o EE Products

#H# shopping Cart
D Main

|- Administrator

|- Customer

|- DeliveryMan

- pvD

|- ItemPerline

|- Order

-3 Person

-3 ShoppingCart

|-42» Collaborationi

[=]- 2@ Interactionl

@ Check out Shopping Cart

W B W e B e e W e B
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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 »
Iy Select
[= Note v

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

—» Synchronous
Message

= Execution Unspecified

Ocosrence (9 Create New Class
fopt| Option Combined N
Fragment v ¥ Create New Actor

-

frer | Interaction % | Create New Component
Occurrence

X Stop Mode

Select Existing Element

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

Customer: ‘ShoppingCart: Order: BankSystem: Deliveryfgent:

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

Palette »
[y Select

[=) Note v
=% UML Common

[~ Sequence Diag... *
&7 Lifeline

— Synchronous
Message

Customer: ShppingCart:

1? cAeL UL
Occurrence 1: Presses check out button

- L} -
fopt| Option Combined
Fragment «return
free | Interaction 2: Presses check out button

Occurrence
X Stop Mode
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f) Select the return message. In the properties view, change the Name of the message to
“Show contents and asks for shipping address.”

— |

= -5 . Tasks Console Bookmarks
General — <Message>> «return» UMLDiagrams:Collaboration1:Interaction1:
Stereotypes MName: [Shows contents and asks for shipping address]
Documentation )
Signature: |
Advanced

Argument Signature: |Shows contents

Yisibility: ® public O 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: Deliverygent:

1: Presses Check Out buttom

«return»
21 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 o
v —»Synchronous Message & Execution

Occurrence

—> Asynchronous Message '+ Option Combined

&% Create Message Fragment

@ Destroy Message [ref‘ Interaction
Occurrence
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Task 4: 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.

-1z DVDStore_Diagrams
=584 Class_DVDStore.emx *

= {&t 2
w-_ " 1
@  Add Diagram il ?)_ Class Diagram
& i Add Shortcut [ Composite Structure Diagram
F
i Visualize 4 3 Component Diagram
{ o™ "
+ : 11 Rename E2 \=] Deployment Diagram
F
T | Refactor 4 1 Use Case Diagram
1§ Find/Replace... B {
#-{ m ol
# Import Model Library... e 1
-4 - . |
# ( ¥ Run validation ) Sequence Diagram |
ke E\E Communication Diagram
% 4 o Model Query... ]
Transform » [ Freeform Diagram

Ve

b) Rename the diagram to “ShoppingCart State Machine”

=& StateMachinel
[ [ShoppigCart State Machine |
[T Region1

c) 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.

Elproperties &2 Tasks | Console | Bookmarks

[~ State Machine ... *

General n«< ition:> Class_| ing Cart State Machi i an Item

L State Stereatypes Name: [Add an Ttem

© Initial State Posumentaten | knd: [lecd =

Appearance [ =
- - Effect: X
@ Final State Advenced e
& State types < tngoger |
g Body: valid User Login
@ pseudostate
v
types
/" Transition
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<]

N\,

Check Out Firished

[ @ Checking Out l

.

o

I

o -
- User Check Out[Valid User Lagin]

257 Shopping Cart State Machine
Add an Ttem[Valid User Logi " @Ready For Che.., |
! @ Empty } an Ttem({Vaid User.Login] [ @ Ready For Che... | u4q an Ttem[valid User Login]
\S \\_» \
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