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Design
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High level design activities

Step 2

Requirements activities

CRC notes
on classes

Potential
test cases

Use cases

Requirements
specification

Interaction
diagrams

Class diag.
(1st version)

Class diag.
(2

nd
 version)

Class diag.
(final version)

Package
diagram

State
diagrams

Activity
diagram

Step 1

Step 3

Step 4

Class
description

Class
description

Class
description

Class
description

Gray boxes represent
finished artifacts produced
during the process.
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Part

Part_Code : long
Discount_Rate : float

Car_Maintenance
Price : float = 150.00

Parking_Spot

Place : text

Parking
Price : float = 5.00

Gas

Min_Quantity = 100
Current_Quantity : float
Price : float = 1.09

Refuel
Gallons : float

price() : float

0..*

0..*

0..*

0..*

0..1

1

0..1

1
0..*

1

0..*

Periodic_Messages

Warning_Letters

Delivery_date : date

Message

Text : text

Bill
Issue_Date : Date
Payment_Date : Date
amount_paid : float

Registered Customer
name : text
address : text
Account_number : number
Phone_number : long

0..*

1..*

0..*0..*

0..*

0..*

1..*

0..*

1

0..*

1

Product

Min_Quantity  : int
Current_Quantity : float
Price : float

price()

Gas_Ordering System
<<Interface>>

Parts_Ordering System
<<Interface>>Inventory

1

1

1

1..*1

1

1

1

1

1

1

1

Services

Discount_Rate : float

price() : float Purchase
Purchase_Date : date
Tax : float

1..*

1

1..*

1

1

0 ..*

1..*

11

1..*

Inheritance

Association

Aggregation Multiplicity

Class name

Attributes

Behaviors
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 : Gas Station Bill : Bill :
Cashier_terminal

display _message(text)

"Operation
failed"

[information is
OK]

pay _monthlybycash(account number, amount)
monthlybill _cash(account number, amount)

IsClientRegistered (account number)

update _bill(amount, payment date)

get_bill( )

Time

 : Registered
Customer
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 : Gas
Station

 : Cashier_
terminal

Bill : Bill  : Registered
Customer

3: IsClientRegistered(account number)

5: update_bill(amount, payment date)

2: monthlybill_cash(account number, amount)

6: display_message(text)

4: get_bill( )
1: pay_monthlybycash(account number, amount)
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[Guard]/Action

Initial state

normal stocklow gas

ordering gas ordering parts

low parts
low gas

gas delivery
[quantity < minimum]/order gas

low parts

quantity < minimumparts delivery

Final state

StateEvent
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Part

Part_Code : long
Discount_Rate : float

Car_Maintenance

Price : float = 150.00

0..n

0..n

0..n

0..n

Parking

Price : float = 5.00

Gas

Min_Quantity = 100

Current_Quantity : float
Price : float = 1.09

Refuel

Gallons : float

price() : float

0..n

1

0..n

1

Periodic_Messages

Product

Min_Quantity : int
Current_Quantity : float

Price : float

price() : float

Gas_Ordering System
<<Interface>>

Parts_Ordering System

<<Interface>>

Warning_Letters

Delivery_date : date

Message

Text : text

Bill

Issue_Date : Date
Payment_Date  : Date
amount_paid : float

price()
taxes()
customer()

purchases()
add_purchase(customer, amount, date)
update_bill(amount, payment date)

0..n

0..n

0..n

0..n

Purchase

Purchase_Date : date
Tax : float

1..n

1

1..n

1

Services

Discount_Rate  : float

price() : float
1..n1 1..n1

Credit_Card System
(from External Systems)

<<Interface>>

Gas Pump

ask_for_payment() : Integer
ask_for_ccnumber() : Long

display_message(text)
pay_by_creditcard()
pay_by_cash()
pay_monthly()

ends_pump()()

<<Interface>>

Registered Customer

name : text
address : text
Account_number : number
Phone_number : long

new_payment_type_request()

get_bill() : Bill

1..n

0..n

1..n

0..n

0..n1 0..n1

1

0..n

1

0..n

Parking_Spot

Place : text

0..1

1

0..1

1

Gas Station

Name : text
Code : number

dormant_accounts()
refuel()
refuel_charge()

get_CC_number()
monthlybill_cash()
monthlybill_creditcard()

IsClientRegistered()

untitled()
calc_refuel_price()

1

1

1

1

1

1..n

1

1..n

1..n

1

Inventory

1..n

1

1..n

1

1

1

1

1

1

1

1

1

1 111

1

1..n

(ordergas)
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Customers

+ Registered Customer
+ Purchase
+ Bill
+ Message
+ Periodic_Messages
+ Warning_Letters

Services

+ Services
+ Refuel
+ Parking
+ Car_Maintenance

Products

+ Gas
+ Part
+ Product
+ Inventory

External Systems

+ Gas Pump
+ Credit_Card System
+ Parts_Ordering System
+ Gas_Ordering System

Gas Station

+ Gas Station
+ Parking_Spot

Package

Dependency
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start

join

fork

activity

order gas

wait for gas

normalize stock

stock low

order parts

wait for parts

gas low parts low

adjust stock

parts deliveredgas delivered

gas ordered parts ordered

PartsInventoryGas

end

swimlanes
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Products
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Customers

Services

Interface with
external systems
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Card
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modem
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System
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Ordering System

Parts ordering
System
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New
requirements

Requirements
Specification

High level
design

Low level
design

Coding and
testing

PBR customer
perspective for evolving

OO vertical reading
for evolving

Object Oriented Reading

Integration mismatches identification

Requirements
deescriptions

High level
design artifacts

Low level
design artifacts Source Code

Perspective Based Reading

Project
Plan

Process tracking, management and quality assurance

Source code

Artifacts,
object Files,
executables

System Repository
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Refuel

Parking

Maintenance

Paying by cash

Paying by credit card

Customer Credit card
administration

Paying monthly bills

Billing services

Cashier

Paying by mail Paying over Internet
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Part

Part_Code : long
Discount_Rate : float

Car_Maintenance

Price : float = 150.00

0..*

0 ..*

0..*

0 ..*

Gas

Min_Quantity = 100
Current_Quantity : float
Price : float = 1.09

Refuel

Gallons : float

price() : float

0..*

1

0..*

1

Periodic_Messages

Warning_Letters

Delivery_date : date

Services

Discount_Rate : float

price() : float

Message

Text : text

Bill

Issue_Date : Date
Payment_Date : Date
amount_paid : float

price()
taxes()
customer()
purchases()
add_purchase(customer, amount, date)
update_bill(amount, payment date)

0..*

0..*

0..*

0..*

Purchase

Purchase_Date  : date
Tax : float

1 ..*

1

1 ..*

1

1..*1 1..*1

Parking

Price : float = 5.00

Product

Min_Quantity : int
Current_Quantity : float

Price : float

price() : float

Gas_Ordering System
<<Interface>>

Parts_Ordering System
<<Interface>> Credit_Card System

(from External

<<Interface>>

Gas Pump

ask_for_payment() : Integer
ask_for_ccnumber() : Long
display_message(text)
pay_by_creditcard()
pay_by_cash()
pay_monthly()
ends_pump()()

<<Interface>>

Registered Customer

name : text
address : text
Account_number : number
Phone_number : long

new_payment_type_request()
get_bill() : Bill

1..*

0..*

1..*

0..*

0..*
1

0..*
1

1

0..*

1

0..*

Parking_Spot

Place : text

0..1

1

0..1

1

Inventory

1..*

1

1..*

1

1

1

1

1

1

1

1

1

Homepage

login()
pay_by_creditcard()

Gas Station

Name : text
Code : number

dormant_accounts()
refuel()
refuel_charge()
get_CC_number()
monthlybill_cash()
monthlybill_creditcard()
IsClientRegistered()
untitled()
calc_refuel_price()

1

1

1

1

1

1 ..*

1

1 ..*

1..*

1

1..*

1

1 11 1

ordergas()
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Customer :
Customer

Gas Station :
Gas Station

Credit card :
Credit_Card System

Bill : BillHomepage :
Homepage

Customers :
Registered Customer

"operation
failed"

[response time <
30 secs]

IsClientRegistered(account
number)

update_bill(amount, payment date)

pay_bycreditcard(account number, amount,

monthlybill_creditcard(account number, cc number,
amount)

authorize_payment(cc_number, amount,
date)

display_message(text)

get_bill( )

login(account, password)
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