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b. Varied order

a. In parallel with interaction diagramsw

2141 Design 2142 Define Reports, 2143|  Refine 2
Real Use Cases Ul, and Storyboards System Architecture
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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

Syst
Use

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

A borrower should be registered.

)

(A
1
2.
3.
4
5
6
7

N/A

Line

Actor, (S): System

(A) A librarian inputs an /sbnn 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

N N N N N

S
S
S

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

®,

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

Use Case
Actor
Purpose
Overview
Type

Cross Reference

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

2. Remove Reservation
Librarian

Remove a reservation information
(As in the business use case)

Primary and Real

System Functions: R1.2, R1.3
Use Case: “Lend Item”

h
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have been
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A title should

(A) : Actor, (S): System

1. (A) A librarian inputs an /sbn of the title

2. (S) Find a corresponding reservation

3. (S) Remove the reservation

4. (S) Decrease reservationCount of the borrower
5. (S) Decrease reservationCount of the title

N/A

Line 2: If the reservation doe not exist, display an error message.



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

C
)
D
.
Q)
n
(D
n

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
1. (A) A librarian inputs an item’s /D and ssn of the borrower
2. (S) Find a corresponding borrower

3. (S) Find a corresponding item

4, (S) Create a new loan

5. (S) Store the new loan

6. (S) Set validLoan to true

7. (S) Increase /oanCount of borrower

8. (S) Set avarlable to false

9. (S) Decrease AvailableCount of the title

N/A

Line 2: If the borrower does not exist, invoke “Add Borrower” use case.



4. Return Item

Use Case

Actor

Purpose
Overview

Type

Cross Reference

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

C
)
D
.
Q)
n
(D
n

4, Return Iltem
Librarian

Return items loaned
(As in the business use case)

Primary and Real

System Functions: R1.4.1, R1.4.2, R1.6
Use Cases: “Calculate Late-Return-Fee”, “Notify Availability”

An item should have been loaned.

8. (S) If the title is reserved, find the corresponding
reservation

9. (S) Decrease /oanCount of the loan.

10. (S) Decrease /oanCount of the Borrower.

11. (S) Set validLoan of the borrower to false.

12. (S) Set available of the item to true.

13. (S) Increase AvailbaleCount of the title.

(A) : Actor, (S): System

1. (A) A librarian inputs an item’s /D

2. (S) Find a corresponding loan

3. (S) Get item information from the loan
4, (S) Get title information from the item
5. (S) Get /oanPeriod from the title

6. (S) Compute calculatelLateReturnfFee

7. (S) Check reservationCount of the title.

N/A

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

®,
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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

System Functions: R1.5

Cross Reference )
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
UEIeE) CEUIEEs @1F BYEt e 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 an’ error message.
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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

w
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8. Add Title
Use Case 8. Add Title
Actor Librarian
Purpose Register a new title
Overview (As in the business use case)
Type Primary and Real

System Functions: R2.1, R2.4

CligEs REfereree Use Case: “Add Item”

Pre-Requisites N/A

(A) : Actor, (S): System

1. (A) A librarian inputs title information such as name, isbn, price, publisher, loanPeriod
(Book: author, Magazine:month, publishCycle)
Typical Courses of Events 2. (S) Find a corresponding title
3. (S) Create a new title
4. (S) Store the new title
5. (S) Invoke “Add Item”
Alternative Courses of Events N/A

Exceptional Courses of Events Line 1: If the title already exists, display an error message.



Reference

<<Business Object>>
Title

<<Business Object>>
Item
ID : Integer L. 1
available : Boolean Copy of
1.%
Refer to
0.1
<<Business Object>>
Loan
date: Date
late-return-fee : Integer
0.*
Has/Have 1

name : String

isbn : String

count : Integer

price : Float
publisher : String
lending time : Integer

JZAN

Refer to

<<Business Object>>
Book

<<Business Object>>
Magazine

author: String

month : Integer

<<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

<<Business Object>>
Reservation

1 0.*

Has/Have

date : Date

KoOnKuk University
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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

C
)
D
.
Q)
n
(D

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

1. (A) A librarian inputs a title’s /sbn to remove

2. (S) Find a corresponding title

3. (S) Check if the corresponding title is reserved.

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

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

N/A

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

w
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10. Update Title
Use Case 10. Update Title
Actor Librarian
Purpose Update information of a title
Overview (As in the business use case)
Type Primary and Real

System Functions: R2.3

Cross Reference )
Use Case: -

Pre-Requisites N/A

(A) : Actor, (S): System

1. (A) A librarian inputs a title’s /sbn and information of the title to change
2. (S) Find a corresponding title

3. (S) Update the title (How?)

Typical Courses of Events

Alternative Courses of Events N/A

Line 2: If the item does not exist, display “Not Existing Title”. Error message.

SR SRS o BrelE Line 3: If the /sbn is changed, then update items too, (How?)



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

C
0]
@D
®,

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

1. (A) A librarian inputs an item’s /d

2. (S) Find a corresponding title

3. (S) Get an item’s /D from the title

4, (S) Create a new item

5. (S) Store the new item

6. (S) Increase numOfitem of the title (?)
7. (S) Increase avarlablecount of the item

N/A

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

COEE RERTEEE 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.

Brepiiens] Courses eif ByEms Line 3: If the item was already borrowed, display an error message
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13. Update Item
Use Case 13. Update Item
Actor Librarian
Purpose Update information of an item
Overview (As in the business use case)
Type Primary and Real

System Functions: R2.6

Cross Reference )
Use Case: -

Pre-Requisites 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
Typical Courses of Events 4
5. (S) Decrease the availableCount of the title.
6

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

(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 avarlableCount of the title

Alternative Courses of Events N/A

Exceptional Courses of Events Line 2: If the item does not exist, display an error message.
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14. Add Borrower
Use Case 14. Add Borrower
Actor Librarian
Purpose Register a new borrower
Overview (As in the business use case)
Type Primary and Real

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

CligEs REfereree Use Cases: “Make Reservation”, “Lend ltem”

Pre-Requisites N/A
(A) : Actor, (S): System

C
)
D
.
Q)
n
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1. (A) A librarian inputs a borrower’s name, ssn, and address.

Typical Courses of Events 2. (S) Find a corresponding borrower
3. (S) Create a new borrower
4, (S) Store the new borrower

Alternative Courses of Events N/A

Exceptional Courses of Events Line 2: If the borrower exists already, display an error message.



15. Remove Borrower

Use Case

Actor

Purpose
Overview

Type

Cross Reference

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

15. Remove Borrower
Librarian

Remove information of a borrower
(As in the business use case)

Primary and Real

System Functions: R3.2
Use Case: -

N/A

(A) : Actor, (S): System

1. (A) A librarian inputs the borrower’s ssn
2. (S) Find a corresponding borrower

3. (S) Find a loan of the borrower

4, (S) If the loan is invalid, find a reservation
5. (S) Get the title of the reservation

6. (S) Decrease reservationCount of the title
7. (S) Remove borrower

N/A

Line 2: If the borrower does not exist, display an error message.
Line 3: If the loan is still valid, display an error message.
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16. Update Borrower

Use Case

Actor

Purpose
Overview

Type

Cross Reference

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

16. Update Borrower
Librarian

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

Primary and Real

System Functions: R3.3
Use Case: -

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

N/A

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

Actor

Purpose
Overview

Type

Cross Reference

Pre-Requisites

C
)
D
.
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n
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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

Typical Courses of Events 1. (A) A librarian inputs an user/D and password

2. (S) Check if the user/D and password are correct

Alternative Courses of Events N/A

Exceptional Courses of Events Line 2: If the wser/D and password are not correct, display an error message.



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

C
)
D
.
Q)
n
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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 user/D is correct and then exit the system

N/A

Line 2: If the wser/D is incorrect, display an error message.
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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 anctlons: R5.1

Use Case: -

Pre-Requisites A librarian should have user name and password.

(A) : Actor, (S): System
Typical Courses of Events 1. (A) A librarian requests loan count
2. (S) Get numOfLoan of the loan

Alternative Courses of Events N/A

Exceptional Courses of Events N/A (Really?)
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Define Reports, Ul, and Storyboards
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Activity 2042.
Define Reports, Ul, and Storyboards

« Make Reservation

[=3Peserve Title L =] 3
Title |'L|ML'5++ Find Title
Authior cikirn
Borrower  [Eikim Find Barrower
QK (Confirm reseration) Close
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Activity 2042.
Define Reports, Ul, and Storyboards

Lent [tem
[ Lend Item 55555 =0l |
Title | Find Title |
Authar
ltems B = Borrowed
F=Free

Borroweer Find Borrower |

01 A ) A= Cancel |
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Activity 2042.

Define Reports, Ul, and Storyboards

e Count Loans

E’g Title Information

Title Marne |LIMLC++
Author chkim
ISBR I F I?EIEIEHEI—WISMW
Type IBDDk
[tems Available Resenrations

Find

Ok

=10 %]

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

ftem:3 ) Free

Total : 3, Barrowed : 2, Free © 1 Tatal ;1

Konkuk University
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Steps 1—3 . Drawing Deployment Diagram

Business
Object Package
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Database
Package

Library Management System
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« Steps 4~7 : Drawing Package Diagram
|
I i I Business Object Package
Application Logic Layer + Loar pliony

+ Borrower + Reservation

+ Book + Magazine

+ I[tem + Librarian

:
1
1
i
1
\4

Storage Layer

Database Package
+DataBase

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

O
2N

: Librarian

_ makeReservation()

Controller

:Reservation

Title :Borrower

DataBase

[titleRef is invalid]
displayMessage("Error")

titleRef:= searchTitle(isbn:String)

[borrowerRef is invalid]

displayMessage("Error")

[titleRef is valid]
borrowerRef:= searchBorrower(ssn:String)

searchTitleDB(isbn:String)

displayMessage("OK")

[borrowerRef is valid]

reservationRef:= new Reservation(titleRef:Title, borrowerRef:Borrower)

gl

addReservation(reservationRef:Reservation)

searchBorrowerDB(ssn:String)

addReservationDB(reservationRef:Reservation)

increaseReservationCount()

increaseReservationCount()

Konkuk University
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2. Remove Reservation

: Librarian

Controller :Reservation

removeReservation() ‘ . o
reservationRef:= searchReservation(isbn: ISBNType)

:Borrower Title

searchReservationDB(isbn: ISBNType)

DataBase

[reservationRef is invalid]
displayMessage("Error")

[reservationRef is valid]

removeReservation(reservationRef:Reservation)

removeReservationDB(reservationRef:Reservation)

decreaseReservationCount()

decreaseReservationCount()

displayMessage("OK")




3. Lend Item

: Librarian

lendltem()

Controller

[borrowerRef is invalid]
displayMessage("Error")

itle :Loan

&
E]

:Borrower

borrowerRef:= searchBorrower(ssn: String)

displayMessage("OK")

[borrowerRef is valid]

itemRef:=searchltem(itemID:String)

loanRef:= new Loan(itemRef: Item, borrowerRef: Borrower)

addLoan(loanRef:Loan)

setValidLoan(true)

DataBase

searchBorrowerDB(ssn: String)

searchltemDB(itemID:String)

g

addLoanDB(loanRef: Loan)

increaseLoanCount()

setAvailable(false)

decreaseAvailableCount()

Konkuk University
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4. Return Item

[®)

N

- 2om [ = | [ [ e [ =
returnltem()
[borrowerRef is valid]
loanRef:= searchLoan( itemID: String)
I searchLoanDB( itemID: String)
[loanRef is invalid] L]

displayMessage("Error")

[loanRet is valid)

itemRef:=getitem() ‘

titleRef:=getTitle()

loanPeriod:=getLoanPeriod()

= calculateL ( ‘

displayMessage(lateReturnFee)

valid:=isReserved()
[valid = "False"] ]

displayMessage("Not Reserved)

[valid = "True"] M
= Title)

‘ reservationRef.=searchReservationDB(titleRef: Title)

printNotifyCard(titleRef:Title)

printCard(reservationRef:Reservation)

P !

decreaseLoanCount() ‘

decreaseLoanCount()

setvalidioan(false) ‘

setAvailable(true)

increaseAvailable

displayMessage("OK")

Konkuk University 38



6. Get Replacement-Fee

- Librarian

getReplacementFee()

[loanRef is invalid]
displayMessage("Error")

loanRef:=searchLoan(itemID: String)

:Loan

Title

‘ ‘ :Item ‘ ‘ Borrower

displayMessage(replacementFee)

[loanRef is valid]

itemRef:=getltem()

searchLoanDB( itemID: String)

titleRef:= getTitle()

price=getPrice()

replacementFee:=calculateReplacementFee(price)

displayMessage("OK")

setValidLoan(false)

updateLoan(loanRef:Loan)

decreaselLoanCount()

updateLoanDB(loanRef:Loan)

setLost(true)

decreaseNumOfitem()




8. Add Title

: Librarian

addTitle()

Controller ‘ Title ‘ ‘ :Book ‘ ‘

z
3

Magazine ‘ ‘

[titleRef is valid]
displayMessage("Error")

titteRef:=searchTitle(isbn: String)

searchTitleDB(isbn: String)

displayMessage("OK")

|
[titteRef is invalid && title type is "Book"] \—’V

titteRef:= new Book(name:String, isbn:String, price:Integer, IoanPe‘riod:Inleger,author:String)

addTitleDB(titleRef:Title)

addltem(isbn: ISBNType)

addTitle(titleRef.Title) m
|

|
titteRef:= new Magazine(name:String, isbn:String, price:Integer, Ioa?Period:lnteger. month:String, publishCycle:String)

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

addTitle(isbn: ISBNType) ‘

1

addTitleDB(titleRef:Title)

additem(titleRef:Title) ‘

Konkuk University
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9. Remove Title

: Librarian

Controller Title :Reservation

removeTitle()

7
El

:Borrower

[titleRef is invalid]

displayMessage("Error")

titteRef:=searchTitle(isbn: String)

searchTitIeD‘B(isbn: String)

DataBase

displayMessage("OK")

[titleRef is valid]
reservationRef:=searchReservation(titlel‘?ef:Title)

| U

se

rchReservationDB(titIeRef:T‘itIe)

:

decreaseReservationCount()

[reservationRef is valid]

removeTitle(titleRef:Title)

a
|
\

removeTit!eDB(titIeRef:TitIe)

removeltem(isbn: ISBNType)

t
|
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10. Update Title

: : Controller Title DataBase
: Librarian B E— —

updateTitle( ) titleRef:= searchTitle(isbn: String) ‘

searchTitleDB(isbn: String)

displayMessage("Error")

[titleRef is valid]

updateTitle(titileRef: Title) updateTitleDB(titleRef: Title)

[titleRef is invalid] HJ
|
|
\

displayMessage("OK") L HJ
|
|
|
|
|



11. Add Item

: Librarian

addlitem()

: Controller

[titleRef is invalid]
displayMessage("Error")

3

:DataBase

titleRef := searchTitle(isbn:String)

displayMessage("OK")

[titleRef is valid]

itemID := getNewltemID( )

g

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

searchTitleDB(isbn:String)

addltem(itemRef:Item)

increaseNumOfltem( )

|
|
|
|
|
|
|
D
|

gl

increaseAvailableCount( )

—

addltemDB( itemRef:Iltem)

1




12. Remove Item

. Librarian

removeltem( )

: Controller

[itemRef is invalid]

displayMessage("Error")

:Loan

:DataBase

itemRef:=searchltem(itemID:String)

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

[itemRef is valid]

isBorrowed( )

searchlterﬁDB(itemlD:String)

[isBorrowed( )="false"]

i

displayMessage("OK")

decreaseNumOfltem( )

g

decreaseAvailableCount( )

i

|

\
I
m
I

removelte

g

DB(itemRef:ltem)

L

g




12. Update Item

e : Controller Title Item :DataBase
: Librarian

— updateltem() ‘

itemRef:=searchltem(itemID:String) ‘
searchltemDB(itemID:String) |

[itemRef is invalid]
displayMessage("Error")

[itemRef is valid]

updateltem(itemRef:ltem
A ( ) updateltemDB(itemRef:Item)

i ‘ |
|
|

[lost = "True"] ﬂ_H
|
|
|
|
|
|
|
|
|

decreaseAvailableCount()

<

decreaseNumOltem()
[lost="False]

increaseNumOfltem()

increaseAvailableCount()

<

displayMessage("Ok")




14. Add Borrower

: Librarian

l addBorrower( )

:Controller : Borrower :DataBase

[borrowerRef is valid]

displayMessage("Error")

displayMessage("OK")

[borrowerRef is invalid]

borrowerRef:=searchBorrower(ssn:String)

searchBorrowerDB(ssn:String)

addBorrower(borrowerRef:Borrower)

1

i

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

addBorrowerDB(borrowerRef:Borrower)

i



15. Remove Borrower

: Librarian

removeBorrower( )

: Controller

:Borrower :Loan

[borrowerRef is invalid]
displayMessage("Error")

itle : Reservation :Database

borrowerRef:=searchBorrower(ssn:String)

[loanRef is valid]
| displayMessage("Error")

searchBorrowerDB(ssn:Strin;g)

[borrowerRef is valid]
loanRef:=searchLoan(borrowerRef:Borrower)

‘ displayMessage("OK")

| U

searchLoanDB(borro;werRef: Borrower )

[loanRef is invalid]

reservationRef[]:=searchReservation(borrowerRef:Borrower)

| >
|
|

titteRef:=*getTitle()

searchReservationDB(borrowerRef:Borrower)

*decreaseReservationCount()

removeReservation(borrowerRef:Borrower)

1)
|

removeBorrower(borrowerRef:Borrower)

removeReservationDB(borrowerRef:Borrower)

removeBorrowerDB(borrowerRef:Borrower)

Konkuk University
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16. Update Borrower

. : : Cont
. Librarian : Controller

Borrower :Database

updateBorrower( )

borrowerRef:=searchBorrower(ssn:String)
‘ searchBorrowerDB(ssn:String)

[borrowerRef is invalid]

displayMessage("Error") J U
[borrowerRef is valid]

updateBorrower(borrowerRef:Borrower)

updateBorrowerDB(borrowerRef:Borrower)

displayMessage("OK") U




17. Log-In

: Librarian

1

login()

[valid="False"]

displayMessage("Error"

[valid="True"]

displayMessage("OK")

: Controller

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

Librarian Database

validateDB(userID:String,password:String)

il



18. Log-Out

: Librarian

logOut( )

: Controller

:

[valid="False"]

displayMessage("Error")

|

valid=logOut(userlID:String)

Librarian

[valid="True"]

displayMessage("Ok")

f

gn




19. Count Loans

o . . Controller :Loan
: Librarian -

‘ countLoans()

numOfLoan:=getNumOfLoan()

gl

displayMessage(numOfLoan)
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Copy of

AdecreaseReservationCount () : Void
%searchBorrower (ssn : String) : Borrower
%addBorrower (borrowerRef : Borrower) : Void

VT s b e TN

Database
Title[ ] : Map 1
Item[] : Map 2
Borrower( ] : Map Title
Loan[]: Map &name : String
&gReservation[ ] : Map isbn : ISBNType
N price : Float
L. HsearchTitleDB (isbn : ISBNType) : Title loanPeriod : Integer
e %addTitleDB (titleRef : Title) : Void numoOfitem : Integer
%removeTitleDB (titleRef : Title) : Void availableCount ; Integer
itemID : String BupdateTitleDB (titleRef : Title) : Void reservationCount : Integer
available : Boolean AsearchitemDB (itemID : String) : ltem
lost : Boolean %addltemDB (itemRef : Item) : Void HincreseAvailableCount () : Void
%removeltemDB (itemRef : Item) : Void #decreaseAvailableCount () : Void
“®isBorrowed () : Boolean * Manages 1 %updateltemDB (itemRef : Item) : Void 1 Manages + | ‘SincreaseNumOfitem () : Void
%setLost (flag : Boolean) : Void ~ #searchBorrowerDB (ssn : String) : Borrower fdecreseNumOfitem () : Void
@searchltem (itemID : String) : Item “WaddBorrowerDB (borrowerRef : Borrower) : Void  — #getNumOfitem () : Integer
Wadditem (itemRef : Item) : Void #removeBorrowerDB (borrowerRef : Borrower) : Void %getPrice () : Float
Bupdateltem (itemRef : Item) : Void #updateBorrowerDB (borrowerRef : Borrower) : Void #getLoanPeriod () : Ingeter
“Wremoveltem (itemRef : Item) : Void “@searchLoanDB (itemID : String) : Loan BgetNewltemID () : String
“setAbailable (flag : Boolean) : Void @searchLoanDB (borrowerRef : Borrower) : Loan #searchTitle (isbn : ISBNType) : Title
RgetTitle (itemRef : Item) : Title #addLoanDB (loanRef : Loan) : Void ®addTitle (titleRef : Title) : Void
“®updateLoanDB (loanRef : Loan) : Void “%removeTitle (titleRef : Title) : Void
%searchReservationDB (ishn : ISBNType) : Reservation BupdateTitle (titleRef : Title) : Void
1 %searchReservationDB (titleRef : Title) : Reservation WisReserved (titleRef : Title) : Boolean
%searchReservationDB (borrowerRef : Borrower) : Reservation] | increaseReservationCount () : Void
Refer To #addReservationDB (reservationRef : Reservation) : Void #decreaseReservationCount () : Void
0.1 #removeReservationDB (reservationRef : Reservation) : Void
n 1 BvalidateDB (userID : String, password : String) : Void
Loan Manages
checkinDate : Date 1
checkOutDate : Date
lateReturnFee : Integer 1
validLoan : Boolean L
$ LoanCount : Long
HsetvalidLoan (flag : Booean) : Void 1 -
:oa\culaleLatel(?elgrnFee (IoeznPeriod : Integer) : Interger Book V\:agsaz‘me
calculateReplacementFee (price : Float) : Integer St month : String
isearchLuan[zitemlD B Stnng(;j: Loan Y ¢ %author : Stiing publishCycle : String
#searchLoan (borrowerRef : Borrower) : Loan - |
#®addLoan (loanRef : Loan) : Void Manages
#WupdateLoan (loanRef : Loan) : Void
#decreaselLoanCount () : Void
%increaseLoanCount () : Void
HgetNumOfLoan () : Void
#getltem (LoanRef : Loan) : ltem Manages Manages Refer to
*
0. Librarian
name : String
userlD : String
password : String *
loginFlag : Boolean 0.%
Bvalidate (userID : String, password : String) Reservation
HlogOut (userID : String)
BhreserveDate : Date
%searchReservation (isbn : ISBNType) : Reservation
“searchReservation (titleRef : Title) : Reservation
#searchReservation (borrowerRef : Borrower) : Reservation] ]
BaddReservation (reservationRef : Reservation) : Void
#removeReservation (reservatoinRef : Reservation) : Void
BprintNotifyCard (titleRef : Title) : Void
BprintCard (reservationRef : Reservation) : Void
HgetTitle (reservationRef : Reservation) : Title
*
0.*
Borrower
Has -
name : String
ssn : String
address : String
reservationCount : Integer 1 Has
loanCount : Integer
HincreaseLoanCount () : Void
1 fdecreaseLoanCount () : Void
BincreaseReservationCount () : Void
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