A New 00O Digital Watch

* Supposed to develop a new OOO digital watch.

* Let’'s analyze and design your own new OOQ digital watch.

LABORATORY

Team activities:
1.
2. Stage 2000 > 2030 : Analyze
3. Stage 2000 > 2040 : Design
4.

5. System Testing
6.

S  DEPENDABLE SOFTWARE

OOAD development method : OOPT
Use a UML tool

* Not use Communication, Activity, Package, Deployment Diagrams, for now
Basic Requirements & Assumptions :

» A set of predefined/fixed hardware (1 LCD, 4 buttons, 1 buzzer, 1 SW controller)
+ Dynamic SW Configuration (4 activated in 6 functions)
— 0O0OQ, Timekeeping, Timer, Alarm, Stopwatch, World Time
* Upto4alarms
+  GUI : Web-based Ul
Instructions
» Take care of the layered architecture of your system under development
» Take care of your system context - embedded system
+ Make every assumptions clear, feasible and consistent
*  Our OOAD(OOPT) project focuses on a control SW in your digital watch
* (Web-based) GUI are implemented on your own, not following the OOAD process.

Stage 1000 : Plan

Stage 2000 > 2050 : Implementation

Static Analysis
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[Team Activity #1] Stage 1000. Planning

R1.1 Make reservation

R1.2 Remove reservation

R1.3 Lend ltem

R1.4.1 Return title

R1.4.2 Calculate Late-Return-Fee
R1.5 Calculate Replacement Fee
R1.6 Notify Availability

R2.1 Add title

R2.2 Remove title

R2.3 Update title

R2.4 Add items

R2.5 Remove item

R2.6 Update item

R3.1Add borrower

R3.2 Remove borrower

R3.3 Update borrower

R4.1 Validates system access
R4.2 Validates system access
R5.1 Compute total # of items checked out

. Make Reservation

. Remove Reservation
. Lend Item

. Return Title

. Calculate Late-Return-Fee
. Get Replacement Fee
. Notify Availability

8. Add Title

9. Remove Title

10. Update Title

11. Add ltem

12. Remove ltem

13. Update Item

14. Add Borrower

15. Remove Borrower
16. Update Borrower
17. Log-IN

18. Log-Out

19. Count Loans

o O WN =

~

Functional Requirements = Use Case
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Use Case Description (Brief format)

Use Case 1. Make Reservation
Actors Librarian
- This use case begins when a borrower arrives at the counter and then
requests reservation.
Description - For a registered borrower, it makes a reservation slip (software-wise).

- For an unregistered borrower, the librarian registers the person and
makes a reservation for the person.

System|

1. Make Reservation
7
Remove Reservation

i — 6. Get Replacement Fee
\
Librarian \
\ 8. Add Title

Update Item
S
N

Use Case Diagram
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[Team Activity #2] 2030. Object-Oriented Analysis

USE CASE: 1. Make Reservation

1. (A) A librarian requests the reservation
of title.

2. (S) Check if corresponding title exist.

3. (S) Check if corresponding borrower exist.

4. (S) If the borrower does not exist, invoke
“Add Borrower”.
(— connect to other Use Case)

5. (S) Create reservation information.

\ 2

Use Cases

(Casual)

S

EPENDABLE SOFTWARE
LABORATORY

Librarian

:System

1: makeReservation()

[oil2 &=
Display(“Error!!!”)

R
Display(“Reservation OK!”)

System Sequence
Diagrams

Statechart Diagram

(optional)

o 4

[Connectto]

s

Use Case 14

System

+selectTimeViewMode()
+selectTimeSetupMode()
+changeValue()
+goNext()
+selectAlarmViewMode()
+selectAlarmSetUpMode()
+addAlarm()
+deleteAlarm()
+clearAlarmNotice()
+setValue()

+startTimer()
+pauseTimer()
+resetTimer()
+clearTimerNotice()
+startStopWatch()
+stopStopWatch()
+restartStopSwatch()
+resetStopWatch()
+createNewAnniversary()
+inputDateTime()
+selectAnniversary()
+deleteAnniversary()
+alert()

+dismiss()
+requestCreateLotteryNumber()
+savelotteryNumber()
+setReminder()
+select4Mode()
+requestFactoryReset()
+requestChangeCurrentMode()
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& atring i © String

System Operations
(System Interface)

Traceability Table

=« <Business Dbject=>
Magasine

manth : Integer

= <Butiness Dbjects »
Reservation

“" | date : Date

Domain Model
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+selectTimeViewMode()
+selectTimeSetupMode() _ makeReservation()
+changeValue()
+goNext()
“+selectAlarmViewMode() titleRef:= searchTitle(isbn:String)
+selectAlarmsetUpMode()
+addAlarm()
“+deleteAlarm() titeRef is invalc] SsarchThlaDB sba:Siring)
“+clearAlarmNotice() displayMessage("Error") g
+setValue()
+startTimer() [ttleRef is valid]
+pauseTimer() borrowerRef:= searchBorrower(ssn:String)
+resetTimer()
+clearTimerNotice() hB DB(ssn:St
T startstopwatch() searchBorrowerDB(ssn:Sting)
[borrowerRef is invalid]
+stopStopWatch() displayMessage("Error’
“+restartStopSwatch() \ s iioarment 0 vand]
+resetStopWatch()
+createNewAnniversary() -
et 0 Sequence Diagrams
+selectAnniversary()
+deleteAnniversary()
+alert() addReservation(reservationRef Reservation)
+dismiss() , Reservaton)
+requestCreateLotteryNurmber() >
+savelotteryNumber()
+setReminder()
+select4Mode() increaseReservationCount()
+requestFactoryReset()
+requestChangeCurrentMode() | L|J
increaseReservationCount()
displayMessage("OK") |
Use Case 1. Make Reservation ! !
Actor Lbarian
Purpose Create a new reservation
Overview (As in the business use Case)
Type Primary and Real
System Functions: R1.1. R3.1
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aui st e
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[Team Activity #4 1 2050. Object-Oriented Implementation

Skeleton Code

class A System
{ Operation
variables:
aaa();
Code bbb();
Generation
}
Class Diagram Realization
(Static Model) ‘
class A
{
variables:
aaa()
{ A
aa(); + e J,ka_i
bb(); + ZAC|{ &
cc(); + X7|3}
dd(); isibility 2
ool + Visibility 2H&.
ff();
}
bbb();
]”MMSSRTW }

Sequence Diagrams
(Dynamic Model)
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[Team Activity #5 #6] System Testing & Static Analysis
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OOPT of OOAD, in Summary

R1.1 Make reservation

R1.2 Remove reservation

R1.3 Lend ltem

R1.4.1 Retum title

R1.4.2 Cakulate Late-Retumn-Fee
R1.5 Calculate Replacement Fee

1. Make Reservation

2. Remove Reservation
3.Lend Item

4. Return Title

5. Cakulate Late-Return-Fee
6. Get Replacement Fee

R1.6 Nolify Avaiabilty 7. Notify Availabilty
R2.1 Add tite 8 Add Tile

R2.2 Remove fille 9. Remove Title
R2.3 Update title 10. Update Title
R2.4Add items 11.Add ftem

R2.5 Remove item 12. Remove ltem
R2.6 Update item 13, Update ltem
R3.1 Add borrower 14. Add Borrower

15. Remove Bomower
16. Update Borrower
17. Leg-IN

18. Log-Out

18. Count Loans

[R3.2 Remove borrower

[R3.3 Update borrower

R4.1 Validates system access

R4.2 Validates system access

R5.1 Compute total # of items checked out

User (Functional)
Requirements
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Domain Model
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Cashier

erterltam(UPC, quantity]

andSale )

makaPaymentiamaunt]

Cashier

erterltam(UPC, quantity]

N

andSale )

makaPaymentiamaunt]

System

Statechart Diagram

[ ]

System

+selectTimeViewMode()
+selectTimeSetupMode()
+changeValue()
+goNext()
+selectAlarmviewMode()
+selectAlarmSetUpMode()
+addAlarm()
+deleteAlarm()
+clearAlarmiotice()
+setValue()

+startTimer()
+pauseTimer()
+resetTimer()
+clearTimerNotice()
+startStopWatch()
+stopStopWatch()
+restartStopSwatch()
+resetStopWatch()
+createNewAnniversary()
+inputDateTime()
+selectAnniversary()
+deleteAnniversary()
+alert()

+dismiss()
+requestCreatelotteryNumber()
+saveLotteryNumber()
+setReminder()
+select4Mode()
+requestFactoryReset()
-+requestChangeCurrentMode()

System
Operations

Sequence Diagrams

prey

Class Diagram
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Sequence Diagrams

Traceab.ility
Table

Stage 1000.
EPENDABLE EOII%VQRE

LABORATORY

Stage 2030.
Analyze

Stage 2040.
Design




