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An Overview of Team Projects



The RVC Control SW

Preliminary Requirements for RVC SW Controller

* An RVC automatically cleans and mops household surface.

* It goes straight forward while cleaning.

+ |If its sensors found an obstacle, it stops cleaning, turns aside left or right, and goes forward with cleaning.

* |If there are obstacles in both front, left and right, it move backward and turn aside left or right, and goes forward.
« If it detects dust, power up the cleaning for a while.

*  We do not consider the detail design and implementation on HW controls.

* We only focus on the automatic cleaning function.

Future or Extended Requirements to Consider

« The RVC will add or change sensors.

* It will be able to circulate one spot for a while.

* It will have to communicate with a mobile app.

* It can do machine learning and inferring for more efficient cleaning.



DFD Level 0 from SASD (SE)

Front Sensor

Left Sensor

Right Sensor

Dust Sensor

Front Sensor Input

Left Sensor
Input

Right Sensor
Input

Dust Sensor Input

RVC
Control
Sw

Tick

Digital Clock

Direction

Clean

Motor

Cleaner

Input/ Output Event Description Format / Type

Front Sensor Input
Left Sensor Input
Right Sensor Input

Dust Sensor Input

Direction

Clean

Detects obstacles in front ofthe RVC
Detects obstacles in the left side ofthe RVC periodically
Detects obstacles in the right side of the RVC periodically

Detects dust on the floor periodically

Direction commands to the motor

(go forward / turn left with an angle / turn right with an
angle)

Turn off/ Turn on / Power-Up

True / False , Interrupt
True / False , Periodic
True / False , Periodic

True / False , Periodic

Forward / Backward / Left/ Right

On / Off/ Up



OOAD for RVC Control SW

» Develop a control software for RVCs as well as a simulator for testing purpose
— Develop the control SW on the base of OOAD (UP) and UML
— Not apply the OOAD to the simulator, which you can develop with any architectures and techniques available

* The Overall Steps

1. The Inception (UP)
- Usecases+Cl/CD &4 #+=

2. OOA (UP)

* Use cases + SSD + Domain model
3. 00D (UP)

«  Use cases + Sequence diagrams + Class Diagram + SOLID 24 5! M &
4. OOl

«  Unit/ System Test 4 2 23l (Google Test) + Code Review (&) + Static Code Analysis
«  Simulator 71 &

5. OOD with Al
« AIEZE3SOLDEMEUNE
6. OOl with Al

. AIZ T8 IE R +AIS BB UTST AN X U + A V| AE 2R

7. Proposal of your optimal OOAD approach



EPENDABLE SOFTWARE 7
LABORATORY



Team Practice #1
Inception - Planning



Draft Plan
Preliminary Investigation Report
Functional Requirements + Use Cases
Non-Functional Requirements
Draft System Architecture

System Test Cases *

CIl/CD Environment *

Project Plan

Example >




m Functional Requirements Use-Case Number & Name Category Category

R1.1

R1.2

R1.3
R1.4.1

Use Cases

Make a new reservation
Remove an existing reservation
Lend an item

Return a title

R1.4.2 Calculate late-return-fee

R1.5
R1.6
R2.1
R2.2
R2.3
R2.4
R2.5
R2.6
R3.1
R3.2
R3.3
R4.1
R4.2
R5.1

Calculate replacement-fee

Notify availability to reserves

Add a title

Remove a title

Update a title

Add items

Remove an item

Update item

Add a borrower

Remove a borrower

Update a borrower

Validates system access (log-in)
Validates system access (log-out)
Compute total # of items checked out

Functional Requirements (= Use Cases)

' Identified, Derived, Analyzed and Organized

by

Requirements Elicitation & Analysis
at Requirements Analysis Step
in case of Waterfall Model

. Make Reservation

. Remove Reservation

. Lend Item

. Return Title

. Calculate Late-Return-Fee

O g W N =

. Get Replacement-Fee
7. Notify Availability

8. Add Title

9. Remove Title

10. Update Title

11. Add Items

12. Remove Item

13. Update Item

14. Add Borrower

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

18. Log-Out

19. Count Loans

Evident
Evident
Evident
Evident
Hidden

Evident
Hidden

Evident
Evident
Evident
Evident
Evident
Evident
Evident
Evident
Evident
Evident
Evident
Evident

Use Case Descriptions (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

7
Remove Reservation

6. Get Fee
Librarian \
\ 8.Add Title
10. Update Title

Update Ttem
S
4. Add Borrower

Y

S

Qg
e

Use Case Diagram

10
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CI/CD Environment overs Sctre 12 ®

Version
- (— Control j gt \
+ ClServer B gt Ol B 7
. L GitHub | / sonaraube’Y ~
e Code Version Control A ~a »
d IDE (C++) o T | | @ aa‘m Find Bugs
«  Unit Test Automation (Google Test) Rradle “";'i";:"k Jenkins ‘ checkstyle
« Static Code Analysis (sonarQube =&t 37}) . .g'“dl m
raaie
o 7|Ef (@7Are, ®Y, AEIX| AlM, AlA HAS XY S WO oHT) Unit Test -
JUnit 6 Bug Tracking/ ..." Tesf p—
N——— Requirem. m a :
Management REDMINE Link (e
it *’-’ aws _{ntelliPaat
M“"“”T 08 . DI:DS ‘docker @
CHEF

kubernetes

CIE B

Nagios' | Splunk>|

] Jenkins | | CODEsHIP | | ! | DATADOG |
Ly” “lamcmatory
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Practice #2
OOA



Use Cases (Refined)
System Sequence Diagrams (- System Operations)
Domain Model
Operation Contract
Statechart / Activity Diagram *

Traceability Analysis *

Example >




|

OOA

EPENDABLE SOFTWARE
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Use Case 1. Make Reservation
Actor Librarian (Evident)
Purpose (As in the Inception)
Overview (As in the Inception)
Type Primary and Essential
Cross System Functions: R1.1, R3.1
Reference Use Case: “Add Borrower”
Pre-Requisites  Borrower should have an id_card.
(A) : Actor, (S): System
Typical 1. (A) A librarian requests the reservation of a title
Courses of 2. (S)Check if a corresponding title exists
Events 3. (8)Check if a corresponding borrower exists
4. (S) Create areservation information
2 Line 3: (S) If the borrower's information is out of date,
é::z::‘::‘z request for the update.
Event (A) A librari d: up-to-date i ion of the
VOIS borrower.
SEIET Line 1~3: If invalid reservation information is entered,
Courses of S :
Events indicate an appropriate error.

Use Cases

Statechart Diagram
(Optional)

% :System

makeReservation( )

[ol2f 22
Display(“Error!!!”)

[Alternative 22

updateUserinformation()

[ge 48
Display(“Reservation OK!™)

System Sequence Diagrams

[ <<Business Object>> |
Title.

<<Business Object>>
Item

name : String

inc. elaboration

{Interface}
LMS System

+ makeReservation( )

+ updateUserInformation{ )
+ removeReservation( )
+ lendlItem( )

+ returnltem( )

+ getReplacementFee( )
+ addTitle( )

+ remove Title( )

+ updateTitle( )
+addItem( )

+ removeltem( )
+updateltem( )

+ addBorrower( )

+ removeBorrower{ )

+ updateBorrower( )
+log-In( )

+ Iog-Out( )

+ countLoans( )

System Operations
(System Interface)

+ Traceability Table

isbn : String

1D : Integer - g 1
available : Boolean Copy of i

1. Refer to

Refer to

0.1

<<Business Object>>
Loan <<Business Object>> <<Business Object>>
Book Magazine

date: Date

late-return-fee : Integer author: String month : Integer

0.

Has/Have 1 | <<Business Object>>

[ <<Business Object>> |
rrower

Reservation

<<Business Object>> ToEGE e

password : string

Domain Model

Librarian s %" date: Date —
age : Integer : .
SSN - String Haave | 10-
name : String address : String
user ID : String

15
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Practice #3
OOD



Use Cases (Refined)
Ul / Storyboard
System Architecture
Sequence Diagrams
Class Diagram
Database Schemas

Traceability Analysis *

Example )




OOD

X

{Interface} -Uﬁﬁﬂ‘  makeReservatan(abn, sen}
LMS System % System ] )

+ makeReservation( )
+updateUserInformation( ) makeReservation()
+ removeReservation( ) [bteRef sinvaid]

+ lendltem( ) 6 dupleyMessoge(Eror )
+ returnltem( ) [LEEL] [tbeRefs voic]
+ getReplacementFee( ) Display("Errortt”)
+addTitle( )

+ removeTitle( )
+updateTitle( ) Aremative 3] Shia 10 barronermat
+addltem( ) updatsUsernformation() BomaneRefis ral]

+ removeltem( ) it dsplayvessageCEna)
+updateltem( ) - . —

+ addBorrower( ) Dlaplay{“Reservation OKI"}
+ removeBorrower( ) e T

+updateBorrower( ) 14: sdiReservationbeservationRef]

+log-In{ ) 1 15
¢ i I

System
i I Architecture

7: searchBarrowerfasn]

Component Diagram

Torromerref s vaid]

+log-Out( )
+ countLoans( ) i L

18: ncresseeservatonCount)

L Traceability Table

Sequence Diagrams
== \
=
= e
.- e ==
i e T B
R e e
e e [ |
\J ! ey T o

System Operations + SSDs

s
T e
o i S B e

b i
o e &

bt
e Geenemt: Sy
eparentes) e
froniy et e o o]
s ey
peein] RS Tt e i S
B R s ey
Iy
b
+removeBomaner() '
i
ey
e

et
Tommrvaton

st Reension) e

-

Domain Model Class Diagram
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Practice #4
OOl



Design to Code Translation
Coding
Unit Test — System Test *
Code Review *
Static Code Analysis *

Traceability Analysis *

Program
(Code)

Review &
Analysis
Report

Exampl(—>
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OO0l

Skeleton Code 2 == = = =
System aaaty—=- qa( ) . o
class A Operation " Y | I
{ s i .
variables: bb) Lot M sremummmmtms
aaa(); P : [— N ket
Code bbb(); RN - ey
Generation / o u,uwj
Translation } dd()’ i
IJ i
ee() l
Realization e g fi( ) !
Class Diagram Sequence Diagrams
Static Model
( ) class A S (Dynamic Model)
{ with a hint
variables:
aaa() e
{ aa(); + Ef EE—" PU Code Review
bb(); e
ce(); + 27|29t - Static Code
’. o st T
dd(()), + Visibility 2t Analysis
ee();
ff(): A 7 =13
} el Unit Test 7H'2
bbb(); - . -
0 Unit Test &34
I}EPENLiABECE’LHEAicO);YTWARE i. B 2 3
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Practice #5
OOD with Al



Sequence Diagrams
SOLID Analysis

Class Diagram & Refinement > Refined SD, CD and Code

In support of Al

Code (Program)

Quality Requirements &
Future Requirements Changes
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Practice #6
OOl with Al



OOl with Al in the 27 Elaboration

Code (Program)

Code Review

Static Code Analysis

Unit Test — System Test

inc.

el: ora{ jon

con,

Struc|

tion

tran.

ition

Vibe Coding

Code Review
with Al

Automatic Test
Generation with Al

|:>i

Refined Code and

Test Cases

29
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The UP Example
- LMS (Library Management System)



Draft Plan
Preliminary Investigation Report
Functional Requirements + Use Cases

Non-Functional Requirements

Draft System Architecture

System Test Cases *

Project Plan




g

A Draft Plan

Motivation

— The size of title volumes and the number of users for a city library are
sharply increasing.

— Hence, the city wants to develop a ‘Library Management System’ in
order to automate most of the library operations.

— Among the various library operations, they want to automate the most
used operations such as loan, reservation, purchase, discarding old
books, and simple statistics.

Project Objectives

— To develop a computerized library management software, that provides
typical library operations such as:

* Lend and return books, Reserve books, Maintaining Borrow information,
and Purchasing new books.

* The new software should be easy to learn and use, and efficient.

Resource Estimation
Human Efforts(Man-Month): 6-10 M/M
Human Resource: 5M

Project Duration: 3 Days
Cost: $ 3M

DEPENDABLE SOFTWARE
LABORATORY

KU v

Functional Requirements
— Lend titles

— Return titles

— Reserve titles

— Purchase new titles

— Discard old titles

— Maintain borrower information

Non-Functional Requirements (Quality)

— The average response time for front desk operations should be less
than 5 seconds.

— The system should be designed for expandable and maintainable.

Other Information
— The first version : using 3-Tier Client/Server Architecture
— Future Version : with Web interface

34
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+ Alternative Solutions * Risk Reduction Plans

— Purchasing such a library managing software, if available — First adoption of UP (20) : Try a pilot project using UP

— Outsourcing — Lack of OO Project Experience (16) : Take part in a study group

— Other Options — Team Communication (9) : Have a team meeting on every Friday night

* Market Analysis

* Project Justification (Business Demands) — Afew generic packages are available, however too expensive.

— From various perspectives such as Cost/Duration/Risk/Effect — May be able to market the software to other similar-scaled libraries.

* Risk Management

Lack of OO experience 4 16
First adoption of UP 4 5 20
Lack of domain knowledge 1 5 5
Team communication 3 3 9
Problem of requirements change 1 4 4
Lack of tool skill 2 2 4
Wandering 1 5 5

DEPENDABLE SOFTWARE

LABORATORY
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Functional Requirements + Use Cases

* Functional Requirements + Use Cases *

DEPENDABLE SOFTWARE
LABORATORY

m Functional Requirements Use Case Number & Name Category Category

R1.1
R1.2
R1.3
R1.4.1
R1.4.2
R1.5
R1.6
R2.1
R2.2
R2.3
R2.4
R2.5
R2.6
R3.1
R3.2
R3.3
R4.1
R4.2
R5.1

Make a new reservation 1. Make Reservation
Remove an existing reservation 2. Remove Reservation
Lend an item 3. Lend Item

Return a title 4. Return Title

Calculate late-return-fee 5. Calculate Late-Return-Fee
Calculate replacement-fee 6. Get Replacement-Fee
Notify availability to reserves 7. Notify Availability

Add a title 8. Add Title

Remove a title 9. Remove Title

Update a title 10. Update Title

Add items 11. Add Items

Remove an item 12. Remove ltem
Update item 13. Update Item

Add a borrower 14. Add Borrower
Remove a borrower 15. Remove Borrower
Update a borrower 16. Update Borrower
Validates system access (log-in) 17. Log-IN

Validates system access (log-out) 18. Log-Out

Compute total # of items checked out 19. Count Loans

* In practice, this activity, mapping FR to Use-Cases, undergoes several cycles of modifications.

Evident
Evident
Evident
Evident
Hidden
Evident
Hidden
Evident
Evident
Evident
Evident
Evident
Evident
Evident
Evident
Evident
Evident
Evident
Evident
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Functional Requirements + Use Cases

+ Use Cases Diagram System

A

Remove Reservation

Hidden Use-Cases

5. Calculate Late-Return-Fee
ilabili

o . — 7. Notify Availability
X @

Librarian s\

—
External Actors
N
OV

System Boundary

Evident Use-Cases
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Functional Requirements + Use Cases
* Use Cases (Tables in Text)

Use Case 1. Make Reservation

Actors Librarian

- This use case begins when a borrower arrives at the counter and then requests reservation.

- For a registered borrower, it makes a reservation slip (software-wise).

DS - For an unregistered borrower, the librarian registers the person and makes a reservation for
the person.
Use Case 2. Remove Reservation
Actors Librarian
- A borrower who made a reservation can cancel his/her reservation.
Description  Explicitly cancels the reservation (Evident)
P - When a borrower checks out an item which he/she previously reserved, this use case is
invoked automatically. (Hidden)
Use Case 5. Calculate Late-Return-Fee
Actors None (Hidden)
- This use case can begin when the late items are returned or every midnight.
.. - This use case computes the penalty amount for items returned late.
Description

determined daily rate for late returns.

DEPENDABLE SOFTWARE
LABORATORY

- It first computes the number of extra days held by the borrower, then multiplies it by a pre-

KU

KONKUK
UNIVERSITY
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Non-Functional Requirements

Performance Requirements (Quality)
— The average response time for front desk operations should be less than 5 seconds.
— The post-card to notify availability must be printed out immediately after the reserved book becomes available.

Other Requirements (Quality)
— The system must control the system access.
— The system should be designed for expandable and maintainable.

« Operating Environment
— Microsoft Windows 7 and 10

Interface Requirements
— The current version may incorporate a menu-driven approach.
— Next version incorporates windows metaphor.

IDEPENDABLE SOFTWARE 39
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A Draft System Architecture

+ A Simple Client/Server Architecture

Librarian Library Server

40
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System Test Cases

+ System test cases for all or important functional requirements

m Functional Requirements (Use Cases) Test Case Descriptions

1 Make reservation Correct®t borrower?} correct?l title 0|2 (Positive)
2 Make reservation Correct®t borrower?} incorrect®t title 0| 2 (Negative)
3 Make reservation Correct®t borrower?} CH 0§ 5 QI title Of 2
4 Make reservation Incorrect®t borrower?} 0 2
5 Remove reservation Correct$t borrower?7} 0| 2F 3| A
6 Remove reservation Incorrect®t borrower?} 0f| 2F 3| &
7 Lend Item Correct?t borrower?} T Of 7tS3t title £ Of
8 Lend Item Correct®t borrower?} incorrect? title CH O]
9 Lend Item Correct?t borrower?t 25 L0} = QI title CH Of
10 Lend Item Incorrect$t borrower?} CH 0
11 Return title Borrower? title B
12 Return title BorrowerZ 1| & title B
13 Add title M title 327}
14 Remove title 7|1&9] title M A
15 Remove title ZEMSHR| Q= title XA
16 Update title Title M & update
17 Add item Title item =7t
18 Add item EX K| Y= title2| item3=7}
19 Remove item Title2| itemX| 74
20 Remove item ZEXBIX| Y= title2| itemX| A
21 Update item ZHFE item?| H 2 update
22 Update item TitleO| ZX§SIX| 2= item update
23 Add borrower Borrower =7}
24 Remove borrower Borrower K|
25 Update borrower 7|9 borrower update
26 Update borrower AMH|El borrower update
27 Validates system access Correct id/pw= 2192l
28 Validates system access Incorrect id/pw2 212l
e SRR ARE 29 Validates system access 20t2
S ABORATORY 30 Compute total # of items checked out ALt A=



Use Cases (Refined)
System Sequence Diagrams
Domain Model
Operation Contract *

Statechart / Activity Diagram *

Traceability Analysis *




Use Cases (Refined)

* Refined Use Cases (Evident)

Use Case
Actor
Purpose

Overview
Type
Cross Reference

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

| DEPENDABLE SOFTWARE
LABORATORY

1. Make Reservation
Librarian (Evident)

(As in the Inception)
(As in the Inception)
Primary and Casual

System Functions: R1.1, R3.1
Use Case: “Add Borrower”

Borrower should have an id_card.

(A) : Actor, (S): System

1. (A) Alibrarian requests the reservation of a title
2. (S) Check if a corresponding title exists

3. (S) Check if a corresponding borrower exists

4. (S) Create a reservation information

Line 3: (S) If the borrower’s information is out of date, request for the update.

(A) A librarian updates up-to-date information of the borrower.

Line 1~3: If invalid reservation information is entered, indicate an error.

KU v
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* Refined Use Cases (Hidden)

Use Case
Actor
Purpose

Overview
Type
Cross Reference

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

Use Cases (Refined)

5. Calculate Late-Return-Fee
None (Hidden)

(As in the Inception)

(As in the inception)

Primary and Casual

System Functions: R1.4.1, R1.4.2
Use Case: “Return Item”

Lending due-date should be over.

(A) : Actor, (S): System

1. (S) Compute late-return time
2. (S) Compute late-return fee
3. (S) Print the late-return fee

N/A
N/A

KU v
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System Sequence Diagrams

System Operation

+ System Sequence Diagrams (SSD) for all evident Use Cases

1. Make R ti
Use Case ake Reservation :S] 'stem
Actor Librarian (Evident) Librarian
Purpose (As in the Inception)
Overview (As in the Inception) makeReservation( )
Type Primary and Essential >
System Functions: R1.1, R3.1
G [ EETE Use Case: “Add Borrower”
: [0l &2
Pre-Requisites Borrower should have an id_card. Display(“Error!!!”)
(A) : Actor, (S): System
Tvpical Courses of 1. (A) Alibrarian requests the reservation of a title
El\llznts 2. (S) Check if a corresponding title exists AR
3. (S) Check if a corresponding borrower exists [Alternative <&]
4. (S) Create a reservation information updateUserinformation( )
Alternative Courses  Line 3: (S) If the borrower’s information is out of date, request for the update.
of Events (A) A librarian updates up-to-date information of the borrower. X1 AF AFSL
[ (=X-] o%]
Display(“Reservation OK!”)
Exceptional Line 1~3: If invalid reservation information is entered, indicate an appropriate
Courses of Events error.

System Operation

EPENDABLE SOFTWARE 45
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System Sequence Diagrams

* Aset of System Operations - System Interfaces
*+ Use-Case : System Operation=N: N

system Operations

1. Make Reservation el CREEEEE() {Interface}
updateUserInformation( ) LMS Svstem
2. Remove Reservation removeReservation( ) y
3. Lend Item lendltem( ) + makeReservation( )
4. Return Title returnltem( ) + updateUserInformation( )
5. Calculate Late-Return-Fee N/A LR o)
+ lendItem( )
6. Get Replacement-Fee getReplacementFee( ) + returnItem( )
7. Notify Availability N/A + getReplacementFee( )
8. Add Titl ddTit FCLIER)
: S ELIKEY + removeTitle( )
9. Remove Title removeTitle( ) + updateTitle( )
10. Update Title updateTitle( ) +addltem( )
+ removeltem( )
11. Add ltems addltem( ) + updateltem( )
12. Remove Item removeltem( ) + addBorrower( )
13. Update Item updateltem( ) + removeBorrower( )
+ updateBorrower( )
14. Add Borrower addBorrower( ) +log-In( )
15. Remove Borrower removeBorrower( ) +log-Out( )
tL
16. Update Borrower updateBorrower( ) + countLoans( )
17. Log-IN log-In()
18. Log-Out log-Out( )
19. Count Loans countLoans( )

DEPENDABLE SOFTWARE
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Domain Model

. Domain Model

<<Business Object>>
<<Business Object>> Title
ltem name : String
) isbn : String
ID : Integer 1. 1 | count : Integer 1
available : Boolean Copyof | Price: Float
publisher : String
1.* lending time : Integer Refer to
Refer to Q
0..1
<<Business Object>>
Loan <<Business Object>> <<Business Object>>
Book Magazine
date: Date
late-return-fee : Integer author: String month : Integer
0..*
Has/Have 1 H i
<<BusI|3ness Object>> <<Business Object>>
i T Reservation
<<Business Object>> name : String 1 0.+
Librarian age : Integer e date : Date

name : String
user ID : String
password : string

EPENDABLE SOFTWARE

SSN: String
address : String
phone : String
zip : String




Operation Contracts

* Operation Contracts for all system operations (interfaces)

Name
Responsibilities
Type

Cross References
Notes

Exceptions
Output

Pre-conditions

Post-conditions

DEPENDABLE SOFTWARE
LABORATORY

makeReservation( )

Checks if title and borrower information exist, and creates a new reservation
System

System functions: R1.1, R2.1

N/A
Results from making the reservation
Title and Borrower information should be entered.

A new reservation has created.

Reservation.title has set to the title.
Reservation.borrower has set to the borrower.
The Reservation is associated with the Title.

The Reservation is associated with the Borrower.

KU
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Statecharts / Activity Diagram

+ Statechart Diagram for state-based systems
« Activity Diagram for business flow-based systems

Time Alarm Timer

TimerView TimerSetup

TimeView TimeSetup

AlarmView

AlarmSetup

LongPress[Button=mode] LongPress|Butfon=mode]

LongPress[Button=mode]

ss[Button=mod press[Button=mode

<

e

oo press[Button=All]

0-0
presS[Button=All]
SEICtMo%press\l/Button:All]

selectModelif €xi GlobalSetUp

pregs[button=nex

factory reset
modeActivation
press[buttor®
pres

oo
Anniversary
selecMode[if exist]
press[Buttoh=All]

LoD

Display ‘ Set Reminder
oo

Set reminder

o0
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s[button=next]

StopWatch




Statecharts / Activity Diagram

(/ General Mode \

(/ Time Display \ (/ Timer Display \

Initial

\ press [button==FORWARD]

Timer Started

it [setTimer after(1 sec)
press [button==MODE and [decreaseAndDisplay
X WPE=“_}"5- Timer Display [Time==0] /
/changeDisplay press [button==MODE and press ==

type==long and DualTime is set] [button==MCDE]

(=

press [button==FORWARD]

® P | J _

press [button==MODE]
SELTEEET press [button==MODE]
= { Backlight on )

\ after(backlight time second) /}

Backlight off

Initial press [button==REVERSE]

I
b —ADIUST] press [button==ADJUST && type==long]
press [button== 1

(/ Setting Mode \

Time Setting
oo

. " — 1 D-day Setting
ress [button=—=MODE] Timer Setting press [button==MODE]
prass | 1 ~f 1

Initial
press [button==MODE] press [button==MODE]

press [button==MODE] ( Backiight Time Setting ) press [button==MODE]

Backlight Color Setting
oo

DaulTime Setting
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Traceability Analysis

« Traceability Analysis Table

DEPENDABLE SOFTWARE
LABORATORY

System Function

Essential Use Case

Make reservation

*» Make Reservation
» Remove Reservation

Remove reservation

Lend ltem

»end Item

Return title

»Return Title

Calculate Late-Return-Fee

»Calculate Late-Return-Fee

Calculate Replacement Fee
Notify Availability

* Get Replacement Fee

* Notify Availability

Add title

»Add Title

Remove title

»Remove Title

Update title

*Update Title

Add items

»Add ltem

Remove item

» Remove ltem

Update item
Add borrower

* Update ltem

»Add Borrower

Remove borrower

*» Remove Borrower

Update borrower

* Update Borrower

Validates system access

»Log-IN
Compute total # of items checked out %\ Log-Out

Count Loans

-
L

A

Operation in sequence diagram
makeReservation( )
removeReservation( )
Lendltem( )
returnltem( )
getReplacementFee( )
addTitle( )
removeTitle( )
updateTitle( )
addltem( )
removeltem( )
updateltem( )
addBorrower( )
removeBorrower( )
updateBorrower( )

log-In( )

dogpridtdination ()

countLoans( )

KU

51

KONKUK
UNIVERSITY



Use Cases (Refined)
Ul / Storyboard
System Architecture

Sequence Diagrams

Class Diagram

Database Schemas *

Traceability Analysis *




g

Use Cases (Refined)

* Refined Use Cases

Use Case
Actor
Purpose

Overview
Type
Cross Reference

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

DEPENDABLE SOFTWARE
LABORATORY

1. Make Reservation
Librarian

Create a new reservation
(As before)

Primary and Fully-Dressed

System Functions: R1.1, R3.1
Use Case: “Add Borrower”

A borrower should be registered.

(A) : Actor, (S): System

(A) A librarian inputs an isbn and ssn of the title
(S) Find a corresponding title

(S) Find a corresponding borrower

(S) Create a new reservation

(S) Store the new reservation

(S) Increase reservationCount in the borrower
(S) Increase reservationCount in the title

No o kwh=
L2

Line 3: (S) If the borrower’s information is out of date, request for the update.

(A) A librarian updates up-to-date information of the borrower.

Line 2: If the title does not exist, display an error message.
Line 3: If the borrower does not exist, display an error message.

KU v
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Ul / Storyboard

* A Ul for “Reserve Title”

B Peserve Title =10 =]
Title [MLC+ Find Tite |
Author cikirm
Borrower  |cikim Find Borrower

Q. (Confirm reservation) Close

EPENDABLE SOFTWARE 54
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System Architecture

+ System Architecture : Client/Server
* Client : A simple terminal
» Server : 2-layered with DB

System

— —1 —1
Loan Title Librarian

Vertfical

Layers Storage

1

Database

Horizontal Partitions

EPENDABLE SOFTWARE
LABORATORY

Application Logic Layer

Library Management System

=
3

Business
Object Package

Database
Package

(Server)

+ Item

Business Object Package
+ Loan
+ Borrower
+ Book

+ Title

+ Reservation
+ Magazine
+ Librarian

KU

KONKUK
UNIVERSITY

Storage Layer
(Technical Supporting Layer)

i
i
"
0
i
v

1]

+DataBase

Database Package

55



Sequence Diagrams

+ Sequence Diagrams for all Use Cases (Evident and Hidden)

: Librarian

1 : makeReservation{isbn, ssn)

2: seardﬂ'ltlieﬂsbn)
' 3 searcfﬂ'meDBUsbn)

[titeRefis valid] 7 : searchBorrower (ssn)

[borrrowerRef is invalid]

11 : displayMessage(Error”)

[borrowerRef is valid]

2 : addReservation{tileRef, hnrrnwerREf):
'

18 : increaseReservationCount()

19: inaeaseReser}«aﬁonCuuntD

56

‘D EPENDABLE SOFTWARE
E LABORATORY



|

Class Diagram

EPENDABLE SOFTWARE
LABORATORY

Controller

copy of
Database
Title: Map
+Item: Map Title
+Borrower: Map !
1% +Loan: Map +name: String
+Reservation: Map +isbn: ISBNType
+price: Flot
Item +searchTitleDB(isbn: ISBNType): Title price: Fit

“+itemiD: String
+available: Boolean
+lost: Boolean

+isBorrowed(): Boolean
+setlost(flag: Boolean): Void

+addTtileDBitleRef: Title): Void
“+removeTitleDB(itleRef: Title): Void
“+updateTitleDB(tleRef: Title): Void
+searchltemDB(itemID: String): Item
“+addItemDB(temRef: Item): Void
“+removeltemDB(itemRef: Item): Void

Manages

+loanPeriod: Integer
+numOfItem: Integer
+availalbeCount: Integer
+reservationCount: Integer

+increaseAvailableCount(): Void
+decreaseAvailableCount(): Void

+mkaeReservation()
“+removeReservation()
+LendItem()
+returnitem()
+getReplacementFee()
+addTitle()
“+removeTitle()
“+updateTitle()
+addItem()
+removeltem()
“+updatelterm()
-+addBorrower()
-+removeBorrower()
+updateBorrower()
+log-In()

+log-Out()
+countLoans()

+searchItem(itemID: String): Item
+addItem(iterRef: Ttem): Void

+updateltem(iternRef: Item): Void
+removeltem(itemRef: Item) Void

+updateltemDV(itemRef: Item): Void
+searchBorrowerDB(ssn: String): Borrower
+addBorrowerDB(borrowerRef: Borrower): Void
+removeBorrowerDB(borrowerRef: Borrower): Void

[<>—————| +increaseNumOfItem(): Void

Manages +decreaseNumOfItem(): Void
+getNumOfltem(): Integer
+getPrice(): Float

+setAvailable(flag: Boolea
+getTitle(itemRef: Item): Tt

+updateBorrowerDB(borrowerRef: Borrower): Void
+searchLoanDB(itemID: String): Loan
+searchLoanDB(borrwerRef: Borrower): Loan
+addLoanDB(loanRef: Loan): Void

+updateloanDB(loanRef: Loan): Void
+searchReservationDB(isbn: ISBNType): Reservation
+searmResewatwonDB{t\tleRef Title): Reservation

+search Borrower): ion[]

Refer To +addReservationDireservationRef: Reservation): Void
“+removeReservationDB(reservationrRef: Reservation): Void
+validateDB(userID: String, password: String): Void

0.1
1 B Ma
Rage:
Loan

“+checkinDate: Date Managgs

+checkOutDate: Date

+ateReturnFee: Integer

+validLoan: Boolean

+LoanCount: Long *

+setValidLoan(flag: Boolean): Void Librarian

+calculateLateReturnFee(loanPeriod: Integer): Integer anagls

+calculateReplacementFee(price: Float): Integer

+searchLoan(itemID: String): Loan

+searchLoan(borrowerRef: Borrower) Loan

+addLoan(loanRef: Loan): V
+updateLoan(loanRef: Loan) Vo»d
+decreaseLoanCount(): Void
+increaseLoanCount(): Void
+getNumOfLoan(): Void
+getltem(LoanRef: Loan): Item

+name: String
+userld: String
+password: String
+logInFlag: Boolean

+validate(userl: String, password: String)
+logOut(userID: String)

+getLoanPeriod(): Integer
+getNewltemiD(): String
+searchTitle(isbn: ISBNType): Title
+addTitle(titleRef: Title): Void
+removeTtletitleRef: Title): Void
“+updateTitletitleRef: Title): Void
+isReserved(titleRef: Title): Boolean
+increaseReservationCount(): Void
+decreaseReservationCount(): Void

Refer f

0..*%

Magazine

+publishCycle: String
+month: String

Reservation

+reserveDate: Date

+searchR

+searchReservation(isbn: ISBNType) Reservation
itle):

+ : Borrower):
+addReservation(resewationkef: Reservation): Void

+printNotifyCard(titleRef: Title): Void
+printCard(resrvationRef: Reservation): Void
+getTitle(reservationRef: Reservation): Title

): Void

Borrower

+name: String

+ssn: String

-+address: String
+reservationCount: Integer
-+loanCount: Integer

+increaseLoanCount(): Void
++decreaseLoanCount(): Void
“rincreaseReservationCount(): Void
+decreaseReservationCount(): Void
“+searchBorrower(ssn: String): Borrower
-+addBorrower(borrowerRef: Borrower): Void
+removeBorrower(ssn: String): Void
+updateBorrower(borrwerRef: Borrower): Void

Ha

Book

~+author: String
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Traceability Analysis

+ Traceability Analysis from “a System Operation” to “Operations” consisting it

:System

Librarian

makeReservation()

[ol2] &)
Display(“Error!!!")

[Alternative 42

updateUserinformation( )

rad 4]
Display(“Reservation OK!”")

EPENDABLE SOFTWARE
LABORATORY

A

: Librarian

1 : makeReservation(isbn, ssn),

§ [eteRefis invald]

& : displayMessage(‘Error)

DorrrowerRef s invalid]

11 displayMessage (‘Error)

20 : displ 0K

Y

: searchTifle(isbn)

5: titieftef

[titleRef is valid]

[barrowerRef is valid] :

2 : addReservation(titeRef, borrowerRef) |

13 : reservationRef

14 : addReservationfreservationRef)

| 18 : increaseReservationCount()

19 : increaseResenyationCount()

KU

KONKUK
UNIVERSITY
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Traceability Analysis

. DEPE!
y

NDABLE SOFTWARE
LABORATORY

Essential Use Case
+Make Reseration
:Remove Reservation
:Lend ltem
-Return Title
*Calculate Late-Return-Fee
+Get Replacement Fee
<Notify Awailability
+Add Title
+Remove Title
+Update Title

Operation in sequence diagram
makeReservation( )
removeReservation( )
Lendlitem( )

returnitemi )
getReplacementFee( )
addTitle( )

remaveTitle( )

updateTitle( )

remaoveltem( )

+Add tem updateltem( )
‘Remove Item addBorrower( ) olzHEE
‘Update Item remaveBorrower( )

+Add Borrower
+Remove Borrower

updateBorrower{ )
log-In( }

+Update Borrower log-Out( )
*Log-N untLoans( i
Log-Out Elpc}ateipsel‘}nformatlon ()

:Count Loans

Method
Title searchTitleDB(ISBNType isbn)
Void addTtileDB(Title titleRef)
Void removeTitleDB(Title titleRef)
Void updateTitleDB(Title titleRef)
ltem searchltemDB(String item|D)
Void additemDB(ltem itemRef)
Void removeltemDB(ltem itemRef)
Void updateltemDV(ltem itemRef)
Borrower searchBorrowerDB(String ssn)
Void addBorrowerDB(Borrower borrowerRef)
Void removeBorrowerDB(Borrower borrowerRef)
Void updateBorrowerDB(Borrower borrowerRef)
Loan searchLoanDB(String itemiD)
Loan searchLoanDBE(Borrower borrwerRef)
Void addLoanDB(Loan loanRef)
Void updateLoanDB(Loan loanRef)
Resemvation searchReservationDB(1SBMNType isbn)
Resemvation searchReservationDB(Title titleRef)
Resmvation[] searchReservationDBi{Borrower borrowerRef)
Void addResenvationDB(Reservation reservationRef)
Void removeResevationDB(Reservation reservationrRef)
Void validateDB(String userlD, String password)

Class

Database

Boolean isBorrowed()

Void setLost(Boolean flag)
[tem searchltem(String item|D)
Void additem(ltem itemRef)
Void updateltem(tem itemRef)
WVoid removeltem(ltem itemRef)
Void setAvailable(Boolean flag)
Title getTitle(ltem itemRef)

ltem

Void increaseLoanCount()

Void decreaseloanCounti)

Void increaseResemvationCount()

Void decreaseReservationCount()
Borrower searchBorrower(String ssn)

Void addBorrower(Borrower borrowerRef)
Void removeBorrower(String ssn)

WMoid updateBorrower(Borrower borrwerRef)

Borrower

Void increasefvailableCount()
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Traceability Analysis

e

registerTickObserver()

‘D EPENDABLE SOFTWARE
LABORATORY

Essential UseCase S-Link SID [ Operation in Sequence Diagram M-Link
AlZt Etol S1 S1 [selectTimeViewMode M15M1
Al B2 S2, 53,54 S2_[selectTimeSetupMode M16,M2,M12,M5
Ut HA| S5, S4 S3 |changeValue M13,M12
EERL S6, S3, 54 S4 |goNext M14,M12
otgt ot S7 S5 |selectAlarmViewMode M18M3,M14
B A S8 S6 |selectAlarmSetupMode M17,M4,M5M12
& x| S16 S7_|addAlarm M20,M17,M12,M3
e S8 x| S9 S8 |deleteAlarm M19,M3

Eto|o HA S10 S9 |clearAlarmNotice M21,M11,M6

Etojoy 8% S11, S3, 54 S10 [selectTimerViewMode M26,M7

EFO|TH AJZf S12 S11 |selectTimerSetupMode M27,M8M5M12

Eto|o] Al HX|  |s13 S12 [startTimer M25M7

Eto|{ =7|3} S14 S13 |pauseTimer M22,M7

Eto|oy QIX| S17 S14 |resetTimer M23M7

EfO|0 23 SiA  |S15 S15 |clearTimerNotice M24,M7
2K AR S4.1 S16 |alarmBeep M31,M3
2EAX ZX| S4.2 S17 [timerBeep M31,M7
AEQIK| RHAIRE  [S43 S4.1 [startStopWatch() M4.1, M4.2, M43, M4.4, M4.5
AEQIX] X7|51 |S44 S4.2 |stopStopWatch() M4.6, M4,7
7|E Y F=7t S5.1, S5.2 S4.3 |restartStopWatch() M4.2, M43, M4.4, M4.5, M4.8
719 =% S5.2,55.3 S4.4 |resetStopWatch() M4.5, M4.9, M4.10
R S5.3, S5.4 S5.1 [createNewAnniversary() M5.1M5.2
HEEREE] S5.2 [inputDateTime() M5.3M5.4M5.5M5.6M5.7M5.8
7| et siH  |S55 S5.3 [selectAnniversary() M5.9, M5.2
2L s MH/HEA|S61 S5.4 |deleteAnniversary() M5.10, M5.11, M5.12
2E Hs §&/2(0HS62, 563 S5.5 [dismiss() M5.13, M5.14, M5.15
2 2|orelE al/Iss, s4 S6.1 [requestCreateLotteryNumber M6.1,M6.6, M6.7, M6.10, M6.11
2y 7ls M S7.1 S6.2 |saveLotteryNumber M6.5
S X713 S7.2 S6.3 |setReminder M6.6
SN ZE HA| S7.1 |select4Mode M6.2, M6.3, M6.
Sxf =& Bgt S73 S7.2 |requestFactoryReset M6.9

S7.3 [requestChangeCurrentMode M6.13

MID Method Class
M1 displayCurrentTime
M2 displaySetupMode
M3 displayAlarm
M4 di.splayNextAIarm DisplayManager
M5 blinkSetupltem
M6 [displayCurrentMode
M7 displayTimer
M8 displaySetupMode
M9 viewMode
M10 [setupMode
M11  |getPreviousMode Mode
M12  [saveValue
M13  [changeValue
M14  [goNext
M15  [selectTimerViewMode )
- TimeMode
M16  [selectTimeSetupMode
M17 _ [selectAlarmSetupMode
M18 [selectAlarmViewMode
M19  |deleteCurrentAlarm AlarmMode
M20 [addNewAlarm
M21  [clearAlarm
M22  [pauseTimerVlaue
M23  [resetTimerValue
M24 clear.Tlmer TimerMode
M25  [runTimer
M26 [selectTimerViewMode
M27 |selectTimerSetupMode
M28 regi‘sterTickObserver TimeManager
M29  |setTime
M30  |tick TickObserver
M31  [beep BeepManager
M32  [(Input Event 4) InputProcessor

M4.2 TimeManager
M4.3 |startTick() TimeManager
M4.4  |tick() TimeManager
M4.5 |updateTime() DisplayManager
M4.6 |stopStopWatch() StopWatchMode
M4.7 |stopTick() TimeManager
M4.8  |restartStopWatch() StopWatchMode
M4.9 |resetStopWatch() StopWatchMode
M4.10 |unregisterTick() TimeManager
M5.1  |createNewAnniversary() AnniversaryMode
M5.2 |getSlot() AnniversaryStorage
M5.3  |inputDateTime() AnniversarySlot
M54 |updateDateTime() AnniversarySlot
M5.5 |save() AnniversarySlot
M5.6 |setAlarm() AlarmManager
M5.7 |updateDate() DisplayManager
M5.8 |updateTitle() DisplayManager
M5.9 |selectAnniversary() AnniversaryMode
M5.10 |deleteAnniversary() AnniversaryMode
M5.11 |deleteSlot() AnniversaryStorage
M5.12 |deleteAlarm() AlarmManager
M5.13 |dismiss() AnniversaryAlarm
M5.14 |stop() LightBuzzerManager
M5.15 |turnOff() LightBuzzerManager
M6.1 |displayLotteryNumber DisplayManager
M6.2 |select4dMode

M6.3 |displayModelList

M64 |updateModelist

M6.5 |savelotteryNumber LotteryStorage
M6.6 |sortLotteryNumber Lottery
M6.7 |setReminder LotteryAlarm
M6.8 |save4Mode SettingsStorage
M6.9 |resetData

M6.10 |sortLotteryNumber Lottery
M6.11 |generateLotteryNumber RandomGenerator
M6.13 |changeCurrentMode ModeManager

&2 methods

M2 M8

displaySetupMode

M28, MregisterTickObserver()
M15, MselectTimerViewMode
M6.6 MsortLotteryNumber
M30, Mtick()
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Code Generation

Coding (Implementation)

Unit Test > System Test

Code Review *
Static Code Analysis *

Traceability Analysis *

Program
(Code)

Review &
Analysis
Report




| *Controller java - Windows 2% - [m] X KU KONKUK
TEE BEO MHO 2M =SEH

Code Generation / :

/ Generated by StarUML{tm) Java Add-In
Vi

// @ Project : Untitled

// @ File Name : Controller java

« Automatic Code Generation with IDE (StarUML) 1o s 201z

1/
//

UNITVERSITY

public class Controller {
public void mkaeReservation() {

Ten'ite e S .
e public void removeReservation() {
" prried g
pre S
Ttem +searchTRleDB(isbn: ISENType): Title o Pt
= b T :“"P*,"“ oo )
P e asaseres T vod e,
e vabecost: oe
B e el e
Hoat: Bock +searchitenOB(temiD: String): Item oervals e
Ferw— RO by pr———
| o ot b e ! [ T o
Gontroter ierienl: Sl I 1 ey P— Db e public veid Lendltem( {
it Lo rawatel Rorowan, i oottt e
e et e o e e s preie
o B e i o
o stk aibeog: e R Sy oo Toctteriag. o
Iremedy o Tl o e v, e Lon R S o e }
pe— et Tene oo v
per) e B
o e ) Reseraton T nc Ty v
bl P ey ooty et Ty o
P vy e R e s 08 ot o public void returnitem( {
it f =
i) ety oot e o vod
+removeBorrower() B
“+updateBorrower() 0.1 1
peckel) ! o }
s
i “+checkinDate: Manag Refer
e
b
by blic void getReol tF
Somcant oy public void getReplacementFee
+setvalidLoan(fiag: Bookean): Vo | Uibrarian - o=
+cakulateReplacementFee(price: Float): Integer +name: String o Reservation
Lt S o e, I N
o ane amer: Lon o e e
e v Binrag: son e
= P —— e oL s
e gt rd:Srvg) i e o bl d addTitl
SoemelCont e P .
ssewrotomiiog | oo Sty o ublic void addTitle
S e p 01
. el Aot 18
o] oo Resion, T

Cr Automatic \

o

rame:Sirng

bt LT Code Generation

s public void removeTitle( {

TecreaseLoorCount): Vo 1
‘mueiseka!rwmn(wmﬂ Void
= ForCount(): Vot

ooy Sl ower
‘aﬂduanawer(bovvawevka Borroner): Vo

removetoner(ssn: i

i eBarombomed Baover: Vo

public void updateTitle() {

Class Diagram in OOD )

public void additem() {

public void removeltem() {
Skeleton Codes

v
EPENDABLE SOFTWARE : 6 2
LABORATORY Ln 11, Col 1 100%  Windows (CRLF) UTF-8




Coding (Implementation)

* Realization of the Design into Code

Skeleton Code

class A

{

variables:

Operation

=] =

Realization

(Coding)

=l |
rEm— i,

I —
i () !

Sequence Diagrams in OOD

Concrete Code

class A

{

variables:

aaa()

{ + By M
aa(); + ZIC|{ &
bb(()); + X7|3}
CcC ; . _ug mgs —
dd(): + Visibility =t
ee();
ff();

}
bbb();

i.

KU KONKUK
UNITVERSITY
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OOAD, in Summary

Fun

al Require:
R1.1 Make reservation

R1.2 Remove reservation
R1.3 Lend Item

R1.4.1 Return titie

R1.4.2 Calculate Late-Return-Fee

R1.5 Calculate Replacement Fee

R1.6 Notify Availability

R2.1Add title

R2.2 Remove titie

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

User (Functional)
Requirements

Cases

1. Make Reservation

2. Remove Reservation
3.Lend Item

4. Return Title

5. Calculate Late-Retum-Fee
6. Get Replacement Fee
7. Notify Availabilty

8. Add Title

9. Remove Title

10. Update Title

11. Add ltem

12. Remove Item

13. Update item

14. Add Borrower

15. Remove Borrower
16. Update Borrower

17. Log-IN

18. Log-Out

19. Count Loans

Use Cases

Hidden
Evident
Hidden
Evident
Evident
Evident
Evident
Evident
Evident
Evident
Evident
Evident
Evident
Evident
Evident

Cross
Reference

Pro-Requisitos.

Typical
Courses of
Events

Exceptional
Courses of
Events

1, Make Reservation
Librarian (Evident)
(As in the Inceplion)
(As in the Inception)
Primary and Essental

System Functions: R1.1, R3.1
Use Case: Add Borrower'
Borrower should have an id_card.
(A): Actor, (S): System
1. {A) A Borarian requests the reservation of a e
2. (5) Check Ifa correspanding ite exists

) Chec spornding borrower exists
reservaton information

Line 3: (S) i the borrower's information is out of date,
for the update.

[ <<Business Object>> |
< <Business Object>> Title

Item name : String
isbn : String

ID : Integer count : Integer

available : Boolean Copy o | Pric
e Reter 0
Reter 10
0.1
<<Business Object>>
Loan <<Business Object>> <<Business Object>>
Book Magazine
date: Date
late-retur-fee : Integer author: String month : Integer
o
Hasone 1 [ < Business Object>> <<Business Object>>
Reservation
<<Business Object>> .
=C name : Strin .
Librarian e ieteg - ;;ﬂm’ date : Date .
SSN : String -

name : String address : String
user ID : String phone : Stri
password : string zip

Domain Model

Cashier

enterltem(UPC, quantity)

endsale()

yam.

(A) A librarian updates up-to-date information of the
bormower,

Line 1+3: if invaiid reservation information is entered,
indicate an appropriate emor.

Use Cases
(refined)

=

Cashier

enterltem(UPC, quantity)

endsale()

System
Sequence Diagrams

System

+selectTimeViewMode()
+selectTimeSetupMode()
+changeValue()
“+goNext()
+selectAlarmViewMode()
+selectAlarmSetUpMode()
~+addAlarm()
+deleteAlarm()
“+clearAlarmiNotice()
+setValue()
“+startTimer()
+pauseTimer()
“resetTimer()
+clearTimerNotice()
+startStopWatch()
“stopStopWatch()
“+restartStopSwatch()
+resetStopWatch()
+createNewAnniversary()
+inputDateTime()
+selectAnniversary()
+deleteAnniversary()
+alert()

“+dismiss()
+requestCreateLotteryNumber()
+saveLotteryNumber()
+setReminder()
+select4Mode()
requestFactoryReset()
+requestChangeCurrentMode()

System
Operations

KU wmh.%x

Class Diagram

EEEEEEEE BE )

[
4 o e

Pt b pemesuen

s ok s

EAESESE B3 B Traceability

) _:;‘ - Table

fens _..:.; el
I N B B i
j::n:__._“

Sequence Diagrams

Inception
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