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Activity 2041. Design Real Use Cases
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Activity 2041. Design Real Use Cases

1. Make Reservation

Use Case
Actor
Purpose

Overview
Type
Cross Reference

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

1. Make Reservation
Librarian

Create a new reservation
(As in the business use case)

Primary and Real

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

A borrower should be registered.

(A) : Actor, (S): System
. (A) A librarian inputs an /sbn and ssn of the title
Find a corresponding title
Find a corresponding borrower
Create a new reservation
Store the new reservation
Increase reservationCount in the borrower

1«
2. (
3. (
4. (
5. (
6. (
7. (S) Increase reservationCount in the title

n nh v nvh v L1
NOINGING NSNS NG

N/A

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



Activity 2041. Design Real Use Cases

2. Remove Reservation

Use Case 2. Remove Reservation

Actor Librarian

Purpose Remove a reservation information
Overview (As in the business use case)
Type Primary and Real

System Functions: R1.2, R1.3

CrossiReference Use Case: “Lend Item”

A borrower should be registered.
A title should have been reserved.

(A) : Actor, (S): System
. (A) A librarian inputs an /sbn of the title
Find a corresponding reservation
Remove the reservation
Decrease reservationCount of the borrower
Decrease reservationCount of the title

Pre-Requisites

1«
. 2. (S)
Typical Courses of Events 3 ()
4. (S)
5.5
Alternative Courses of Events N/A

Exceptional Courses of Events Line 2: If the reservation doe not exist, display an error message.



Activity 2041. Design Real Use

3. Lend Item

Use Case

Actor

Purpose
Overview

Type

Cross Reference

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

3. Lent Item
Librarian

Lend items to a borrower
(As in the business use case)

Primary and Real

System Functions: R1.3, R1.2, R3.1

(/]

Use Cases: “Remove Reservation”, “Add Borrower”

An item should exist.

(A) : Actor, (S) : System
. (A) A librarian inputs an item’s /D and ssn of the borrow
Find a corresponding borrower
Find a corresponding item
Create a new loan
Store the new loan
Set validLoan to true
Increase /oanCount of borrower
Set available to false

1
2
3
4.
5.
6
7
8
9 Decrease AvailableCount of the title

e e e e
numoumoumumvm nh L N
RIS AN NG NGNS IS NS

N/A

Line 2: If the borrower does not exist, invoke “Add Borrower

Cases

er

" use case.



Activity 2041. Design Real Use Cases

4. Return Item

Use Case 4. Return Item

Actor Librarian

Purpose Return items loaned
Overview (As in the business use case)
Type Primary and Real

System Functions: R1.4.1, R1.4.2, R1.6

diees e Use Cases: “Calculate Late-Return-Fee”, “Notify Availability”

Pre-Requisites An item should have been loaned.

(A) : Actor, (S) : System

o = o = N 8. (S) If the title is reserved, find the corresponding
) A librarian inputs an item'’s /D )

1. (A ;
eservation
2. (SyFind a corresponding loan 9. (S) Decrease /oanCount of the loan.
. 3. (S) Get item information from the loan
Typical Courses of Events 10. (S) Decrease /oanCount of the Borrower.
4. (S) Get title information from the item X
11. (S) Set validloan of the borrower to false.
5. (S) Get /oanPeriod from the title . .
12. (S) Set available of the item to true.
S (&) Colm|piiD G IR EUTIEE 13. (S) Increase AvailbaleCount of the title
7. (S) Check reservationCount of the title. ’ :

Alternative Courses of Events N/A

Exceptional Courses of Events Line 2: If the loan does not exist, display an error message.



Activity 2041. Design Real Use Cases

5. Calculate Late-Return-Fee

Use Case 5. Calculate Late-Return-Fee

Actor None

Purpose Compute late-return fee for an item returned late
Overview (As in the business use case)

Type Primary and Real

System Functions: R1.4.1, R1.4.2

Cross Reference " K
Use Cases: “"Return Item

Pre-Requisites Lending time of an item should have expired
(A) : Actor, (S) : System
Typical Courses of Events 1. (S) Calculate Late-Return-Fee of the item

2. (S) Display the Late-Return-Fee

Alternative Courses of Events N/A

Exceptional Courses of Events N/A



Activity 2041. Design Real Use

6. Get Replacement-Fee

Use Case 6. Get Replacement-Fee
Actor Librarian
Purpose Compute replacement-fee for a lost title
Overview (As in the business use case)
Type Primary and Real
Cross Reference System Fu.nctlons: R1.5
Use Cases: -
Pre-Requisites A title should be lost.
(A) : Actor, (S): System
1. (A) A librarian inputs an item’'s /D
1. (S) Find a corresponding loan
2. (S) Get an item from the loan
3. (S) Get a title from the item
. 4. (S) Get price of the title
Typical Courses of Events 5. (S) Compute replacementfee
6. (S) Set validlLoan to false
7. (S) Update the loan
8. (S) Decrease /oanCount of the borrower.
9. (S) Set the lost of the item to true. (?)
10. (S) Decrease numOfitem of the title.
Alternative Courses of Events N/A

Exceptional Courses of Events Line 2: If the loan doe not exist, display ar’ error message.

Cases



Activity 2041. Design Real Use Cases

7. Notify Availability

Use Case

Actor

Purpose

Overview

Type

Cross Reference
Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

7. Notify Availability

None

Notify availability of a reserved item
(As in the business use case)

Primary and Real

System Functions: R1.4.1, R1.6, R2.4
Use Cases: “Return Item”, “Add Item”

An item should have been returned or a new item should have been added.

(A) : Actor, (S): System
1. (S) Print a post-card

N/A

N/A



Activity 2041. Design

8. Add Title

Use Case

Actor

Purpose
Overview

Type

Cross Reference

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

8. Add Title

Librarian

Register a new title

(As in the business use case)

Primary and Real

System Functions: R2.1, R2.4
Use Case: “Add Item”

N/A
(A) : Actor, (S) : System

Real Use Cases

A) A librarian inputs title information such as name, isbn, price, publisher, loanPeriod

1
(Book: author, Magazine:month, publishCycle)
2. (S) Find a corresponding title
3. (S) Create a new title
4. (S) Store the new title
5. (S) Invoke "Add Item”
N/A

Line 1: If the title already exists, display an error message.



Reference

Activity 2033. Define Domain Model

< <Business Object> >
Item

ID : Integer

< <Business Object> >
Title

available : Boolean

1. *
Refer to

0.1

< <Business Object> >
Loan

date: Date
late-return-fee : Integer

0.*

Has/Have

Copy of

name : String

isbn : String

count : Integer

price : Float
publisher : String
lending time : Integer

AN

Refer to

< <Business Object> >
Book

author: String

< <Business Object> >
Librarian

name : String
user ID : String
password : string

< <Business Object> >
Borrower

name : String
age : Integer
SSN : String
address : String
phone : String
zip : String

1 0.*

< <Business Object> >
Magazine

month : Integer

< <Business Object> >
Reservation

Konkuk University

Has/Have

date : Date

15



Activity 2041. Design

9. Remove Title

Use Case

Actor

Purpose
Overview

Type

Cross Reference

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

9. Remove Title
Librarian

Delete information of a title
(As in the business use case)

Primary and Real

System Functions: R2.2
Use Case: -

N/A
(A) : Actor, (S) : System

Real Use

A) A librarian inputs a title's /sbn to remove

Find a corresponding title

Check if the corresponding title is reserved.

Cases

Check the item of the title is loaned. (and then what about items?)

Remove the title

1

2. (S

3. (5

4. (S) If the title is reserved, Remove the reservation
5. (S)

6. (S

N/A

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



Activity 2041. Design Real Use Cases

10. Update Title

Use Case
Actor
Purpose

Overview
Type
Cross Reference

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

10. Update Title
Librarian

Update information of a title
(As in the business use case)

Primary and Real

System Functions: R2.3
Use Case: -

N/A
(A) : Actor, (S) : System

(A) A librarian inputs a title’s /sbn and information of the title to change

1.
2. (S) Find a corresponding title
3. (S) Update the title (How?)

N/A

Line 2: If the item does not exist, display “Not Existing Title". Error message.
Line 3: If the /sbn is changed, then update items too, (How?)



Activity 2041. Design Real Use Cases

11. Add Item

Use Case

Actor

Purpose
Overview

Type

Cross Reference

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

11. Add Item
Librarian

Add a new item
(As in the business use case)

Primary and Real

System Functions: R2.4
Use Cases: “Add Title"

N/A

(A) : Actor, (S) : System

. (A) A librarian inputs an item’s /id
Find a corresponding title
Get an item's /D from the title
Create a new item
Store the new item
Increase numOfitem of the title (?)

1«
2. (
3. (
4. |
5 (
6. (
7. (S) Increase availablecount of the item

S
S
S
S
S
S

NN AN NG NN

N/A

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



Activity 2041. Design Real Use Cases

12. Remove Item

Use Case 12. Remove Item

Actor Librarian

Purpose Remove information of an item
Overview (As in the business use case)
Type Primary and Real

System Functions: R2.1, R2.5

Cross Reference Y o
Use Case: "Remove Title

Pre-Requisites N/A

(A) : Actor, (S) : System
1. (A) A librarian inputs an item's /D
2. (S) Find a corresponding item
Typical Courses of Events 3. (S) Check if the item is borrowed
4. (S) If the item is borrowed, decrease numOfitem of the title
5. (S) Decrease availableCount of the title
6. (S)

Remove the item
Alternative Courses of Events N/A

Line 2: If the item does not exist, display an error message.

el i O e ik Line 3: If the item was already borrowed, display an error message



Activity 2041. Design Real Use Cases

13. Update Item

Use Case

Actor

Purpose
Overview

Type

Cross Reference

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

13. Update Item

Librarian

Update information of an item
(As in the business use case)

Primary and Real

System Functions: R2.6
Use Case: -

N/A
(A) : Actor, (S) : System

1. (A) A librarian inputs the item’s /d and information to change

2. (S) Find A corresponding item

3. (S) Update the item

4. (S) If a lost of the item is true, decrease numOfitem of the title.

5. (S) Decrease the availableCount of the title.

6. (S)If a lost of the item is false, increase numOfitem of the title.
(What? Only for these cases “Update Item" are used?)

7. (S) Increase availableCount of the title

N/A

Line 2: If the item does not exist, display an error message.



Activity 2041. Design Real Use Cases

14. Add Borrower

Use Case

Actor

Purpose
Overview

Type

Cross Reference

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

14. Add Borrower
Librarian

Register a new borrower
(As in the business use case)

Primary and Real

System Functions: R1.1, R1.3, R3.1

(/]

Use Cases: “Make Reservation”, “Lend Item”
N/A
(A) : Actor, (S) : System

1. (A) A librarian inputs a borrower’s name, ssn, and address.
2. (S) Find a corresponding borrower

3. (S) Create a new borrower

4. (S) Store the new borrower

N/A

Line 2: If the borrower exists already, display an error message.



Activity 2041. Design Real Use Cases

15. Remove Borrower

Use Case 15. Remove Borrower
Actor Librarian
Purpose Remove information of a borrower
Overview (As in the business use case)
Type Primary and Real
Cross Reference System Fynctions: R3.2
Use Case: -
Pre-Requisites N/A

(A) : Actor, (S) : System

. (A) A librarian inputs the borrower's ssn
Find a corresponding borrower

Find a loan of the borrower
If the loan is invalid, find a reservation
Get the title of the reservation
Decrease reservationCount of the title
Remove borrower

1. (
2. (S
Typical Courses of Events i g
5. (S)
6. (S
7. (S)

Alternative Courses of Events N/A

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

el i o ek Line 3: If the loan is still valid, display an error message.



Activity 2041. Design Real Use Cases

16. Update Borrower

Use Case 16. Update Borrower
Actor Librarian
Purpose Update information of a borrower
Overview (As in the business use case)
Type Primary and Real
Cross Reference System Fynctions: R3.3
Use Case: -
Pre-Requisites N/A

(A) : Actor, (S) : System

1. (A) A librarian inputs a borrower’s ssn and information to change
2. (S) Find a corresponding borrower

3. (S) Update the borrower

Typical Courses of Events

Alternative Courses of Events N/A

Exceptional Courses of Events Line 2: If the borrower does not exist, display an error message.



Activity 2041. Design Real Use Cases

17. Log-In

Use Case

Actor

Purpose
Overview

Type

Cross Reference

Pre-Requisites
Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

17. Log-In

Librarian

Check access authority of a librarian
(As in the business use case)

Secondary and Real

System Functions: R4.1
Use Case: -

A librarian should have user name and password.

(A) : Actor, (S) : System
1. (A) A librarian inputs an userID and password
2. (S) Check if the userlD and password are correct

N/A

Line 2: If the userID and password are not correct, display an error message.



Activity 2041. Design Real Use Cases

18. Log-Out

Use Case

Actor

Purpose
Overview

Type

Cross Reference

Pre-Requisites
Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

18. Log-Out
Librarian

Exit the library management system
(As in the business use case)

Secondary and Essential

System Functions: R4.1
Use Case: -

A librarian should have user name and password.

(A) : Actor, (S) : System

1. (A) A librarian selects “LogOut”

2. (S) Check if the useriD is correct and then exit the system
N/A

Line 2: If the userlD is incorrect, display an error message.



Activity 2041. Design Real Use Cases

19. Count Loans

Use Case 19. Count Loans
Actor Librarian
Purpose Compute total count of the titles checked out
Overview (As in the business use case)
Type Secondary and Essential
Cross Reference System Fynctions: R5.1
Use Case: -
Pre-Requisites A librarian should have user name and password.

(A) : Actor, (S) : System
(A) A librarian requests loan count

Typical Courses of Events 1.
2. (S) Get numOfioan of the loan

Alternative Courses of Events N/A

Exceptional Courses of Events N/A (Really?)



Activity 2042.
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Activity 2042.
Define Reports, Ul, and Storyboards

e Make Reservation

=3 Peserve Title . =S
Title [IJMLCH Find Title |
Author cikirn
Borrower  |eikim Find Borrower
QK (Confirm reseration) Close

Konkuk University



Activity 2042.
Define Reports, Ul, and Storyboards

e Lent Item

EEiLend Item =101 x|
Title | Find Title |
Authoar
[tems B = Borrowed

F=Free
Borrower Find Borrower
0 ) e L Cancel

Konkuk University



Activity 2042.

Define Reports, Ul, and Storyboards

e (Count Loans

-ﬁg Title Informaticon

Title Mame |LIMLC++
Author In::jkim
[SBM § My I?DDESD—]DBMID
Type IBDDI{
[tems Availahle Resemations

=10l =]

(ter:1 ) Borrowed 1111
(term:2 ) Barrowed

(term:3): Free

Total : 3, Borrowed © 2, Free ;1 Total . 1

Konkuk University
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Activity 2043. Refine System Architecture
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Activity 2043. Refine System Architecture

Steps 1~3 : Drawing Deployment Diagram

Business

Object Package

=
=

Database
Package

Library Management System

Konkuk University
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Activity 2043. Refine System Architecture

Steps 4~7 : Drawing Package Diagram

Application Logic Layer

Business Object Package

Storage Layer

+ Loan + Title
+ Borrower + Reservation
+ Book + Magazine
+ Item + Librarian

1

1

A\

Database Package
+DataBase

Konkuk University
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Activity 2044. Define Interaction Diagrams

2141
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a. In parallel with interaction diagrams
b. Varied order
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1. Make Reservation

: Librarian

il

Controller

makeReservation()

:Reservation

‘Title

:Borrower

[titleRef is invalid]
displayMessage("Error")

titleRef:= searchTitle(isbn:String)

[borrowerRef is invalid]
displayMessage("Error")

[titleRef is valid]

borrowerRef:= searchBorrower(ssn:String)

searchTitleDB(isbn:String)

DataBase

displayMessage("OK")

[borrowerRef is valid]

reservationRef.= new Reservation(titleR

addReservation(reservationRef:Reservation)

1]

increaseReservationCount()

ef:Title, borrowerRef:Borrower)

searchBorrowerDB(ssn:String)

addReservationDB(reservationRef:Reservation)

1]

increaseReservationCount()




2. Remove Reservation

: Librarian

Controller

removeReservation()

:Reservation

reservationRef:= searchReservation(isbn: ISBNType)

[reservationRef is invalid]

displayMessage("Error")

[reservationRef is valid]

removeReservation(reservationRef:Reservation)

:Borrower

‘Title

searchReservationDB(isbn: ISBNType)

DataBase

decreaseReservationCount()

removeResegrvationDB(reservationRef:Reservation)

decreaseReservationCount()

displayMessage("OK")




3. Lend Item

: Librarian

|

Controller

lendltem()

[borrowerRef is invalid]
displayMessage("Error™)

Title

:Loan

(ltem

:Borrower

borrowerRef:= searchBorrower(ssn: String)

displayMessage("OK")

[borrowerRef is valid]

itemRef:=searchltem(itemID:String)

loanRef:= new Loan(itemRef: ltem, borrowernRef: Borrower)

addLoan(loanRef:Loan)

1

setValidLoan(true)

/LH

sear

DataBase

searchBorrowerDB(ssn: String)

chlitemDB(itemID:String)

~1

ddLoanDB(loanRef: Loan)

increaseLoanCount()

setAvailable(false)

decreaseAvailableCount()




4. Return Item

: Librarian

1

returnitem(

Controller

[loanRef is invalid]
displayMessage("Error")

[borrowerRef is valid]

Item ‘ ‘ ‘Title

‘ Reservation H

:Borrower ‘ ‘ Loan

__DataBase

loanRef:= searchLoan( itemID: String)

displayMessage(lateReturnFee)

[loanRef is valid]

itemRef:=getitem()

searchLoanDB( itemID: String)

titteRef:=getTitle()

loanPeriod:=getLoanPeriod()

lateReturnFee:= calculateLateReturnFee!

loanPeriod)

[valid = "False"]

displayMessage("Not Reserved™)

isReserved()

displayMessage("OK")

[valid = "True"]

reservationRef:

searchReservation(ti

leRef: Title)

printNotifyCard titleRef: Title)

reservationRef:=searchReservationDB(titleRef: Title)

L

decreaseLoanCount(Q)

printCard(reserva

—

tionRef:Reservation)|

aselLoanCount()

T

setvalidloan|(false)

setAvailable(true)

increaseAvailable

L




6. Get Replacement-Fee

- Librarian :Loan ‘ ‘ Title ‘ ‘ (ltem ‘ ‘ Borrower
getReplacementFee()
loanRef:=searchLoan(itemID: String)
[loanRef is invalid] searchLoanDB( itemID: String)
displayMessage("Error") /U

[loanRef is valid]

itemRef:=getltem()

titleRef:= getTitle()

price=getPrice()

replacementFee:=calculateReplacementFee(price)

~1

displayMessage(replacementFee)

setValidLoan(false)

updateLoan(loanRef:Loan)

updateljoanDB(loanRef:Loan

decreaseLoanCount()

1

setLost(true)

decreaseNumOfltem()

displayMessage("OK")




8. Add Title

S . Controller Title :Book Magazine (Item DataBase
: Librarian

addTitle() ‘

titleRef:=searchTitle(isbn: String) hTiteDB(isbn: String)
searchTitle isbn: String

[titleRef is valid] 11
displayMessage("Error")

[titleRef is invalid && title type is "Book"]

titteRef:= new Book(name:String, isbn:String, price:Integer, loanPerjod:Integer,author:String

1

addTitle(titleRef: Title) addTitleDB(titleRef: Title)

addltem(isbn: ISBNType)

[titleRef is invalid && title type is "Magazine"]
titteRef:= new Magazine(hame:String, isbn:String, price:Integer, loanPeriod:Integer, month:String, publishCycle:String)

~1

addTitle(isbn: ISBNType)

addTitleDB(titleRef: Title)

addltem(titleRef:Title)

displayMessage("OK")




9. Remove Title

: Librarian

|

Controller

Title :Reservation

[ltem :Borrower

DataBase

removeTitle()

[titleRef is invalid]

displayMessage("Error")

titteRef:=searchTitle(isbn: String)

displayMessage("OK")

[titleRef is valid]

reservationRef:=searchReservation(titleRef: Title)

searchTitleDB(isbn: String)

[reservationRef is valid]

searchReservationDB(titleR

ef:Title)

I

decreaseReservationCount()

removeTitle(titleRef: Title)

removeltem(isbn: ISBNType)

removeT|itleDB(titleRef: Title)

1]




10. Update Title

: Librarian

Controller

updateTitle( )

titteRef:= searchTitle(isbn: String)

[titleRef is invalid]
displayMessage("Error")

Title

displayMessage("OK")

[titleRef is valid]
updateTitle(titleRef: Title)

DataBase

searchTitleDB(isbn: String)

updateTitleDB(titleRef: Title)




11. Add

: Librarian

[tem

: Controller

addltem()

[titleRef is invalid]

displayMessage("Error")

titleRef := searchTitle(isbn:String)

:Title

Item

:DataBase

displayMessage("OK")

[titleRef is valid]

itemID := getNewltemID()

searchTitleD

B(isbn:String)

“L

itemRef:= new ltem(itemID: String,titleRef:Title)

addltem(itemRef:Item)

L

increaseNumOfltem()

L=

Le

increaseAvailableC

L

additemDB( itemR

ef:ltem)

L

ount()

]




12. Remove Item

: Librarian

i removeltem( )

: Controller Ti

tle ltem

:Loan :DataBase

[itemRef is invalid]
displayMessage("Error")

itemRef:=searchltem(itemID:Str

ing)

[isBorrowed( )="true"]
displayMessage("Error")

[temRef is valid]
isBorrowed()

searchltemDB(itemID:String)

I

displayMessage("OK")

[isBorrowed( )="false"]
decreaseNumOfltem()

removeltem(itemRef:ltem)

decreaseAvailableCou

-

nt()

N

g

removeltemDB(itemRef:ltem)

~1]




12. Update Item

: Librarian

: Controller

o updateltem()

Title

Item

[itemRef is invalid]

displayMessage("Error")

itemRef:=searchltem(itemID:

:DataBase

String)

displayMessage("Ok")

[temRef is valid]

updateltem(itemRef:Item)

searchltemDB(itemID:String)

[lost = "True"]

decreaseNumOltem()

[lost="False]

increaseNumOfltem()

-

P

1

updateltemDB (itemRef:ltem)

decreaseAvailableCount()

increaseAvailableCount(

g




14. Add Borrower

O

A

: Librarian

|
L

:Controller : Borrower

addBorrower()

[borrowerRef is valid]
displayMessage("Error")

borrowerRef:=searchBorrower(ssn:String)

:DataBase

searchBorrowerDB(ssn:String)

displayMessage("OK")

[borrowerRef is invalid]

addBorrower(borrowerRef:Borrower)

borrowerRef:=new Borrower(name:String, ssn:String, address:String )

addBorrowerDB(borrowerRef:Borrower)

J




15. Remove Borrower

: Librarian

: Controller :Borrower

removeBorrower( )

[borrowerRef is invalid]
displayMessage("Error")

:Loan

Title

: Reservation

borrowerRef:=searchBorrower(ssn:String)

[loanRef is valid]
displayMessage("Error")

searchBorrowerDB(ssn:String)

:Database

[borrowerRef is valid]

loanRef:=searchLoan(borrowerRef:Borrower)

LI~

displayMessage("OK")

[loanRef is invalid]

reservationRef[]:=searchReservation(borro

searchLoanDB(borrowerRef:Borrower )

erRef:Borrower)

titteRef:=*getTitle()

earchReservationDB(borrowerRef:Borrower)

*decreaseReservgtionCount()

removeReservation(borrowerRef:Borrower)

removeBorrower(borrowerRef:Borrower)

L=

removeReservationDB(borrowerRef:Borrowe!

1

Wy

)

removeBorrowerDB(borrowerRef:Borrower)

1

1




16. Update Borrower

O

A

: Librarian

: Controller Borrower

updateBorrower( )

:Database

[borrowerRef is invalid]

displayMessage("Error")

borrowerRef:=searchBorrower(ssn:String)

searchBorrowerDB(ssn:String)

displayMessage("OK")

[borrowerRef is valid]

updateBorrower(borrowerRef:Borrower)

updateBorrowerDB(borrowerRef:Borrower)




17. Log-In

O

A

* Librarian : Controller

login()

Librarian

Database

valid=validate(userID:String,password:String)

[valid="False"]

displayMessage("Error")

[valid="True"]

displayMessage('OK")

validateDB(userID:String,password:String)




18. Log-Out

Librarian

: Controller

: Librarian

logOut()

valid=logOut(userlD:String)

- —
o o
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0 g
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R e%
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L > =
2 T 2
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19. Count Loans

) ) : Controller ‘Loan
: Librarian

countLoans()

numOfLoan:=getNumOfLoan()

m

displayMessage(numOfLoan)




Activity 2045. Define Design Class Diagram
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Class Diagrams

System Architecture

2146|  pefine

Database Schema



Copy of

1.

Item
(CTitemID : String
[CJavailable : Boolean
(“Jlost : Boolean

Database

[C3Title[ ] : Map
CJitem[ ] : Map
[JBorrower[] : Map
[“JLoan[] : May
[CJReservation[ ] : Map

Title

[JsearchTitleDB (isbn : ISBNType) : Title
[JaddTitleDB (titleRef : Title) : Void
[_JremoveTitleDB (titleRef : Title) : Void
[JupdateTitleDB (titeRef : Title) : Void
[_JsearchitemDB (itemID : String) : ltem
[_JadditemDB (itemRef : Item) : Void
[JremoveltemDB (itemRef : Item) : Void

(CJname : String

[CJisbn : ISBNType

(“Jprice : Float
(JloanPeriod : Integer
CInumOfitem : Integer
(JavailableCount ; Integer
(JreservationCount : Integer

(CJincreseAvailableCount () : Void
(JdecreaseAvailableCount () : Void

([CJisBorrowed () : Boolean Manages 1| CJupdateltemDB (itemRef : Item) : Void 1 Manages + |[CJincreaseNumOfitem () : Void
(CsetLost (flag : Boolean) : Void [_JsearchBorrowerDB (ssn : String) : Borrower (JdecreseNumOfitem () : Void
([CJsearchitem (itemID : String) : Item [JaddBorrowerDB (borrowerRef : Borrower) : Void o (CJgetNumOfitem () : Integer
(CJadditem (itemRef : Item) : Void [CJremoveBorrowerDB (borrowerRef : Borrower) : Void (JgetPrice () : Float
(Jupdateltem (isemRef : Item) : Voiq [JupdateBorrowerDB (borrowerRef : Borrower) : Void (JgetLoanPeriod () : Ingeter
(CJremoveltem (itemRef : Item) : Void [JsearchLoanDB (itemID : String) : Loan (CJgetNewltemID () : String
(JsetAbailable (flag : Boolean) : Void [_JsearchLoanDB (borrowerRef : Borrower) : Loan (JsearchTitle (isbn : ISBNType) : Title
([ToetTitle (itemRef : Item) : Title [JaddLoanDB (loanRef : Loan) : Void (JaddTitle (titleRef : Title) : Void
[JupdateLoanDB (loanRef : Loan) : Void (CJremoveTitle (titleRef : Title) : Void
[_JsearchReservationDB (isbn : ISBNType) : Reservation (TupdateTitle (titleRef : Title) : Void
1 [JsearchReservationDB (titleRef : Title) : Reservation (CTisReserved (titleRef : Title) : Boolean
[JsearchReservationDB (borrowerRef : Borrower) : Reservation[ ] (JincreaseReservationCount () : Void
Refer To [_JaddReservationDB (reservationRef : Reservation) : Void (JdecreaseReservationCount () : Void
0.1 [CJremoveReservationDB (reservationRef : Reservation) : Void
. 1 |[CJvalidateDB (userlD : String, password : String) : Void
Loan Manages
([CJcheckinDate : Date 1
(“JcheckOutDate : Date
([JlateReturnFee : Integer 1
([(JvalidLoan : Boolean 1
(3% LoanCount : Long
(CJsetvalidLoan (flag : Booean) : Void 1 e
([TcalculateLateReturnFee (loanPeriod : Integer) : Interger Book o : gS =
calculateReplacementFee (price : Float) : Integer ~Sti month : String
%searchLoanp(ltemlD 2 Stnné;j: Loan J ¢ Cauthor : String (JpublishCycle : String
(JsearchLoan (borrowerRef : Borrower) : Loan
[CJaddLoan (loanRef : Loan) : Void Manages
(JupdateLoan (loanRef : Loan) : Void
(JdecreaseLoanCount () : Void
[CJincreaseLoanCount () : Void
(CJgetNumOfLoan () : Void
([Toetitem (LoanRef : Loan) : ltem Manages Manages Refer to
*
0. Librarian
[Jname : String
[JuserlD : String
[Jpassword : String *
[JlogInFlag : Boolean 0.
[Jvalidate (userID : String, password : String) i
{logOut (userID : String) RReservation
[JreserveDate : Date
[JsearchReservation (isbn : ISBNType) : Reservation
[JsearchReservation (titleRef : Title) : Reservation
[_JsearchReservation (borrowerRef : Borrower) : Reservation[ ]
[JaddReservation (reservationRef : Reservation) : Void
[JremoveReservation (reservatoinRef : Reservation) : Void
[JprintNotifyCard (titleRef : Title) : Void
[JprintCard (reservationRef : Reservation) : Void
[CJgetTitle (reservationRef : Reservation) : Title
*
0.%
Has Borrower
[Jname : String
ssn : String
[Jaddress : String
[JreservationCount : Integer Has
(JloanCount : Integer
[JincreaseLoanCount () : Void
1 [_JdecreaseLoanCount () : Void

[JincreaseReservationCount () : Void
[_JdecreaseReservationCount () : Void
[JsearchBorrower (ssn : String) : Borrower
[JaddBorrower (borrowerRef : Borrower) : Void

S o TS s e
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Activity 2046. Define Database Schema
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Database Schema



Phase 2040. Design

o

Phase 2040 Activities

a. In parallel with interaction diagrams
b. Varied order

2140

Design

2141

Design
Real Use Cases

o
—)

2142 Define Reports,

2144

Define

Interaction Diagrams

UI, and Storyboards

2143|  Refine b
System Architecture

2145| pefine Design 2 2146  Define

Class Diagrams

Konkuk University

Database Schema
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