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Tutorial — OnLine Shopping

Buying computers over Internet using the manufacturer’'s web
page.
Computers classified into servers, desktops and portables.

Customer can select standard configuration or can configure
his/her own configuration.
* For each new configuration, the system can calculate price.

To place order, the customer must fill out the shipment and
payment information.

The system sends a confirmation e-mail message to the
customer with details of the order.

Customer can check the order status online at any time.
Moreover, the system needs to

« verify the customer’s credentials and payment method,

* request the ordered configuration from the warehouse,

e print an invoice, and

* request the warehouse to ship the computer to the customer.
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Use case modeling - actors

Consider the following requirements:

3. The customer may choose to order a computer
online“or may request that the salesperson contact
hiat/her to explain order details, negotiate the price,
etc. before the order is actually placed.

/. The warehouse obtains the invoice from the
salesperson an Ips the comiputer to the

2 ¢ Ty

Customer Salesperson Warehouse
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Use case modeling — use cases

Consider the following requirements:

3. The customer may choose to order a computer
online or may request that the salesperson contact

him/her to explain order de gotiate the price,
etc. before the order iIs laced.

7. The warehouse obtal Inxoice from the
salesperson and ships the gomputer to the
customer.

N N N
Order Configured Request Print Invoice
Computer Salesperson Contact
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Documenting use cases

Order Configqured

Computer
Use case Order configured computer
Brief This use case allows a Customer to enter a purchase order.
description This includes providing a shipment and invoice address as well
as payment details.
Actors Customer

Preconditions

Customer points Internet browser to the computer
manufacturer’'s order entry web page. The page displays the
details of a configured computer together with its price.

Main flow

The use case begins when the Customer decides to order ...
The system requests that the Customer enters ...

The Customer chooses the Purchase function ...

The system assigns a unique order number ...

The system e-mails the order number and ...

Alternative
flows

The Customer activates the Purchase function before ...
The Customer chooses the Reset function to revert to ...

Postconditions

If the use case was successful, the purchase order is recorded
in the system’s database. Otherwise, the system’s state is
unchanged.
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Activity modeling - actions

Order Configured
Computer

3 The Customer chooses the Purchase (or Get Purchase Detalils
similarly named) function to send the order
to the manufacturer.

4  The system assigns a unique order number  Store Order
and a customer account number to the
purchase order and it stores the order
information in the database.

5 The system e-mails to the Customer the Email Order Details
order number and the customer number,
together with all order details, as the
confirmation of the order’s acceptance.

. g

/" GetPurchase / Store Order /~ Email Order >
. Details | | | | Details

P

© Pearson Education 2005 Chapter 10 (Maciaszek - RASD 2/e) 8



Activity diagram ()

Order Configured

Computer
//Vr\\
\/
" Display Current GetOrder
. :E\ Computer / | Request
/N
/‘\\ [umeout] . Display Purchase
N/ Form -
i < Store Order )
[incomplete]  [OK
/ GetPurchase PN
~ Details | T~

/‘\ : ( Email Order
\__Z ~ Details /
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Class modeling — classes

6 The details of the transaction, including an order
number and a customer account number, are
emailed to the customer, so that the customer
can check the status of the order online.

Order, Customer,
(OrderStatus)

7 The warehouse obtains the invoice from the
salesperson and ships the computer to the

Invoice, (Salesperson),
(Shipment),Computer,

customer. Customer
Order Customer Invoice Computer
OrderStatus Shipment
? ?

Do we need the Shipment class if we know that the shipment is the
warehouse responsibility and it is therefore out of the scope?

Is OrderStatus a class or an attribute of Order?

Is Salesperson a class or an attribute of Order and Invoice?

© Pearson Education 2005

Chapter 10 (Maciaszek - RASD 2/e)

10




Class modeling — attributes

Customer

Order

&customerName : String
&JcustomerAddress : String
&phoneNumber : String
EJemailAddress : String

Invoice

E%invoiceNumber : String
&linvoiceDate : Date
&invoiceTotal : float

&2orderNumber : String
BorderDate : Date
B2ship Address : String
BJorderTotal : float
&JorderStatus : String
&salespersonName : String

Computer

&JlcomputerName : String
&standardPrice : float
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Class modeling — associations

Customer
1
0..n
Order
0..n
1|1
0.1

1

Payment Invoice
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Class modeling — aggregations

Customer
1
1
Payment
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Computer

1..n

Configurationitem

1.n
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Class diagram

Customer

B%customerName : String
BJcustomerAddress : String
&%p hone Number : String
BlemailAddress : String

Configurationltem

BlitemType : String
&itemDescr: String

1..n
Invoice
1.1 &invoiceNumber : String
o.n &invoiceDate : Date
. EZinvoiceTotal : float
Order 0/1
&lorderNumber : String
gorderDate - Date 1.1 Computer
shipAddress : String e

SorderTotal - float on - BJcomputerName : String
BorderStatus : String |
BPsalespersonName : String /\

1.1
1.1

Payment

ConfiguredComputer

E2paymentMethod : String
&dateReceived : Date
&lamountReceived : float

StandardComputer

B2configuredPrice : float

&standardPrice : float
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Sequence diagram

P Custom C_onfiq uration

: EComputer

0 submit()

-

1.1. getC urrentConf()‘

1
|

|
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1.1.1. getComputerName()
-~ |

1.1.2. getltemDescrd

1inew(curre ntConf)

1.1.3. getPrice() ?
-
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Collaboration diagram o ...

Configuration

1.1.1. getComputerName()

1. submit() 1.1.3. getPrice()
—p —p

1.1. getCurrentConf()

: PCustomConfiguration I - EComputer
1.2. new(currentConf)
V
1.2.1. display() 1.1.2| getitemDescr()
— P
|
- . J
: PConfigurationSummary : EConfigurationltem
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Class methods

PCustomConfiguration

E Configurationltem

&litemType : String

®submit()

BlitemDescr : String

v

®getitemDescr()

™~ ~_ <gl..n
™\

PConfigurationSummary

EComputer

iicomputerName : String

®P ConfigurationSummary(currentC onf)

®display()

®getCurrentConf()
®getComputerName()

© Pearson Education 2005

®getPrice()

EStandardComputer E ConfiguredComputer

&configuredPrice : float &%standardPrice : float
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States and transitions

{ Unpaid

© Pearson Education 2005

| payment

E Invoice

SELFEL [pEymEn ( Partly Paid

final

payment

{ Fully Paid J
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EOrder

Statecharldiagram

' N
Pending

W stock not available (
New Order Back Order

) L

stock available[|ship date in future ]

E Future Order W

J stock available[ ship date in future ]
b /
[ M ] stock available[ ship dak&w ]/ configureComputer

E Canceled w

‘ Ready to Ship]
J [ canceled ] L

ship[ accepted ]

. { Filled }
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Subsystems

<<subsyste m>>
presentation

\/ <<subsystem>>
N control
N
Cinterface ‘
<<subsyste m>> \l/
entity e |
\,,,/7i
Einterface
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Packages
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Packages

O

Einterface

]

<<subsystem>>
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|
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Components

,—‘—‘ ProductList ProductDisplay

\_'_1

W
AN
AN

Configuration

Purchase OrderTracking
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Nodes — deployment diagram

Client
Browser

Web Server
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Prototype for a web page

E http: #/leszek-maciasze/0OnLineShopping_Local/ASP OrderStatus.asp - Microzoft Internet Explorer =] [E3

File Edit “iew Favorites Tool: Help

I D [ 48 @ @ B S

Back Stop  Refresh Home Search Favaontez  Histon b ail Fririt
Address |@ http: /fleszek-maciasze/DnlineShopping_Local/ASPE200rderStatus. asp ﬂ p>|3|:| Links **
-
Online Shopping - Order Stalus
Client Account Number 2522380
Order Number 320928
Delivery Address Store Officer i‘
Macquarie University
Sydney, Australia j
Status In transit to wyou
Status Explanation Your order has been configured to i‘
your specifications and 1t 1is
being couriered to your address. j
Logout from this page
[~

& | Done 25 Local intranet
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Behavioral collaboration

<<screen>> <<screen>> CStatusMonitor | MDataMappe
Client Logan | Order Statu

=

FReadel EIdentitvMa!D EOrder

12)

1: display( clientAccNurn, orderNum )

2: getOrderStatus( arderNum )
3:retrieveOrderStatus( orderNum )

A:\query( sqlString )

5:displa
play() 6: findOrder( orderNum )
7: updaf“[e( orderStatus| shipAddress )
- 8:setClean()
9: new( orderStatusData ) » EOrderStatuk
I | 10:s tClean()
11:register( orderStatus )

U
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Structural collaboration

PClientLogon

POrderStatus

+display( clientAccNum, orderNum ) : void
display() : voido

CStatusMonitor

+getOrderStatus( orderNum ) : java.util.Collection

MDataMapper

EldentityMap

+findOrder( orderNum ) : EOrder
+register( orderStatus ) : java.lang.String

/

FReader

+retrieveOrderStatus( orderNum ) : java.util.Collectiong

EOrder

-setClean() : void
+update( orderStatus, shipAddress ) : void

-theOrder

+query( sqlString ) : java.sql.ResultSet

-theOrderStatus

EOrderStatus

0.x
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User experience (UX) elements

<<screen>>
< Computer Order | *
<
0
1 2 0.1 *
<<input form>> <<compartment>> <<screen>> <<compartment>>
Order Entry Command Button Order Confirmation Database Exception

JAN

<<input form>>
Incomplete Order Entry
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Behavioral UX collaboration

<=gctor=>
User

<Egcreen=>
:Computer Order

<<jnput form==
:Order BEntry

<<compartment== TLECMEen =
: Command Button :Order O
Corfirmation

| 1 fravgate to

2 $navigate to_ |

4 $di

|
3 $display ordersurr]mary

splay explanatidns
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I
|

|
|
Center shipment tems |
- enter contact details I
Centerimviige address |
|
center payment method |
|
center salggperson name |
|
10: press cancel |

L

12 $navigate to

|

11: press submit

T |

<<npLt form=>

:Incomplete M
Order Entry

13 $navigate t

14 $navigate to

\
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Structural UX collaboration

<<screen>>

<{Computer Order | *
1 +$navigate to() [~
<<input form>> Tz 0.1 )
Order Entry :

_ <<compartment>> <<screen>> <<compartment>>
+con|tact Seta"S Command Button Order Database
teXplanations Confirmation Exception
+invoice address +cancel — : P
+order summary +submit +confirmation message +exception message
+payment method +press cancel() +$navigate to() +$navigate to()
+salesperson name +press submit()
+shipment items
Hitle

<1
+$display explanations() <<input form>>
+$display order summary() Incomplete
+$navigate to()
+enter contact details() Order Entry
+enter invoice address() — |
+enter payment method() +Hnvitation to complete
+enter salesperson name() +missing items
+enter shipment items() +$navigate to()
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Object-relational mapping

StandardComputer
computer_id CHAR(15) <pk> not null

ConfiguredComputer

computer name VARCHAR2(50)

not null
standard_price NUMBER not null
computer_id % computer_id
0..*
|
ConfltemToStdComp
computer id CHAR(15) <pk,fk1> not null
item _id INTEGER <pk,fk2> not null
0..*
item_id = item_id

computer_id CHAR(15) <pk> not null
computer_name VARCHARZ2(100) not null
configured_price NUMBER not null

I

computer_id +_ computer_id

0..*
|

ConfltemToConfComp

computer id CHAR(15) <pk,fkl1> not null
item id INTEGER <pk.,fk2> not null

Configurationltem

item_id INTEGER

item_type VARCHAR2(60) not null
item_descr VARCHAR(200)

<pk> not null

not null

© Pearson Education 2005
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Referential integrity design

ConfiguredComputer

StandardComputer
computer_id CHAR(15) <pk> not null
computer name VARCHAR2(50) not null
standard_price NUMBER not null

computer_id CHAR(15) <pk> not null
computer name VARCHARZ2(100) not null
configured_price NUMBER not null

A

Upd(R); Ij)eI(C);cpa

0..*
|
ConfltemToStdComp
computer id CHAR(15) <pk.fk1> not null
item id INTEGER <pk,fk2> not null

0..*
Upd(R); Del(C)

I

Upd(R); Ij)el(C);cpa

0..*
|

ConfltemToConfComp

computer id CHAR(15) <pk,fk1> not null
item id INTEGER <pk.,fk2> not null

Configurationltem

item_id
item_type

INTEGER <pk> not null

VARCHAR2(60)

item_descr VARCHAR(200)

not null
not null

© Pearson Education 2005
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Referential integrity design

Payment ,
_ Invoice
payment id CHAR(12) <pk> not null —
payment_method VARCHAR (40) not null invoice_number CHAR(12) <pk> not null
date_recgived DEC not nu” inVOice_date DATE not nU”
amount_received NUMBER(8,2) not null invoice_total NUMBER not null
Upd(R); Del(R) Upd(l?’/); Del(N)
1.1 // 1.1
Order
order_number CHAR(12) <pk> not null
customer_number CHAR(15) <fk1> not null
status_id CHAR(2) <fk2> not null
payment_id CHAR(12) <fk3> not null
invoice_number CHAR(12) <fk4> null
order_date DATE not null
ship_address VARCHARZ2(120) null
order_total NUMBER not null
salesperson_name VARCHAR?2(30) null
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Summary

use case modeling

activity modeling

class modeling

Interaction modeling
statechart modeling
Implementation models
object collaboration design
window navigation design
database design
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