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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

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 vh M " n
NGNS NS NSNS

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.

Q)

N

M

N
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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”

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

N

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

Q)

N

M

N
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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
n
M
M
Q)

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 borrower
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. (S) Decrease AvailableCount of the title

S
S
S
S
S
S
S
S

N N N N

N/A

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

N

M

N
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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
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4. Return Item
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.

(A) : Actor, (S): System

) A librarian inputs an item’s /D 8. ES) If the title is reserved, find the corresponding

. : eservation
Find a corresponding loan

Get item information from the loan
Get title information from the item
Get /oanPeriod from the title
Compute calculatelateReturnfee
Check reservationCount of the title.

(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.

(S)

1L (A

2. (S
3. (S
4. (S
5 (S
g g 13. Increase AvailbaleCount 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

Actor

Purpose
Overview

Type

Cross Reference

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

5. Calculate Late-Return-Fee
None

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

Primary and Real

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

Lending time of an item should have expired
(A) : Actor, (S): System

1. (S) Calculate Late-Return-Fee of the item
2. (S) Display the Late-Return-Fee

N/A

N/A

N

Q)

N

M
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6. Get Replacement-Fee

Use Case

Actor

Purpose
Overview

Type

Cross Reference

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

6. Get Replacement-Fee
Librarian

Compute replacement-fee for a lost title
(As in the business use case)

Primary and Real

System Functions: R1.5
Use Cases: -

A title should be lost.

(A) : Actor, (S): System

1. ) A librarian inputs an item’'s /D

1. (S) Find a corresponding loan
) Get an item from the loan
) Get a title from the item
) Get price of the title

5 ) Compute rep/acementfee

) Set validloan to false

) Update the loan

) Decrease /oanCount of the borrower.

) Set the lost of the item to true. (?)

) Decrease numOfitem of the title.

(A

(S
2. (S
3. (S
4. (S

. (S
6. (S
7. (S
8. (S
9. S
10. (S
N/A

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

N

Q)

N

M

N
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7. Notify Avalilability

Use Case 7. Notify Availability

Actor None

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

Type Primary and Real

Cross Reference System Functions: R1.4.1, R1.6, R2.4
Use Cases: “Return Item”, “Add Item”
Pre-Requisites

(A) : Actor, (S): System

Typical Courses of Events 1. (S) Print a post-card

Alternative Courses of Events N/A

Exceptional Courses of Events N/A

(-

n

D

N

Q)

N

M

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

N
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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

Cross Reference 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>>

< <Business Object> >
Title

Item

ID : Integer

name : String
isbn : String
count : Integer

available : Boolean Copy of

1..*

price : Float
publisher : String
lending time : Integer

Refer to
0.1

< <Business Object>>
Loan

date: Date
late-return-fee : Integer

0.*

Has/Have 1

JZAN

Refer to

< <Business Object>>
Book

< <Business Object> >
Magazine

author: String

< <Business Object> >

< <Business Object> >
Librarian

name : String
user ID : String
password : string

Borrower

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

1 0.*

month : Integer

< <Business Object> >
Reservation

Has/Have

Konkuk University

date : Date
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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
n
D
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n
)

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

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

N
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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
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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

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?)

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?)
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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
n
M
M

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 /d
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

N N N

S
S
S
S
S
S

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

Q)

N

M

N
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12. Remove Item

Use Case
Actor

Purpose
Overview

Type

Cross Reference

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

0
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12. Remove Item
Librarian

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

Primary and Real

System Functions: R2.1, R2.5
Use Case: "Remove Title"

N/A

(A) : Actor, (S): System

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

2. (S) Find a corresponding item

3. (S) Check if the item is borrowed

4. (S) If the item is borrowed, decrease numOfltem of the title
5. (S) Decrease availableCount of the title

6. (S) Remove the item

N/A

Line 2: If the item does not exist, display an error message.
Line 3: If the item was already borrowed, display an error message

Q)

N

M

N
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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

0
.
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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

Q)

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 numOfTtem of the title.

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

6. (S)If a lost of the item is false, increase numOfTtem 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.

N

M

N
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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

M
4]
Q
JJ
D
L
-
N
D
O
Q)
n
D
n

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.
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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 anctions: 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

e
2. (S
Typical Courses of Events j g
5. (S
6. (S
7. (5

Alternative Courses of Events N/A

SGEIEIE SRS O IS Line 3: If the loan is still valid, display an error message.

M
Q)
n
D
n

Line 2: If the borrower does not exist, 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.

N

M

N



Use Case

Actor

Purpose
Overview

Type

Cross Reference

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events
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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
1. (A) A librarian inputs an user/D and password
2. (S) Check if the userlD and password are correct

N/A

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

M
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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 useriD is correct and then exit the system

N/A

Line 2: If the user/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 Functions: 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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Activity 2042.
Define Reports, Ul, and Storyboards

e Make Reservation
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Activity 2042.
Define Reports, Ul, and Storyboards
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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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1. Make Reservation

O
2N

: Librarian

_ makeReservation()

Controller

)

:Reservation Titl :Borrower

DataBase

[titleRef is invalid]
displayMessage("Error")

titleRef:= searchTitle(isbn:String)

[borrowerRef is invalid]

displayMessage("Error")

searchTitleDB(isbn:String)

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

displayMessage("OK")

searchBorrowerDB(ssn:String)

[borrowerRef is valid]

gl

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

addReservation(reservationRef:Reservation)
addReservationDB(reservationRef:Reservation)

increaseReservationCount()

increaseReservationCount()

.
-
|
w
|
|
|
|




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")

borrowerRef:= searchBorrower(ssn: String)

:Loan

&
E]

:Borrower

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()




4. Return Item

. Al tem Title Reservation :Borrower ‘Loan
Librarian
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"] —
= Title)

‘ reservationRef.=searchReservationDB(titleRef: Title)

printNotifyCard(titleRef:Title)

printCard(reservationRef:Reservation)

P !

decreaseLoanCount() ‘

decreaseLoanCount()

setvalidioan(false) ‘

setAvailable(true)

increaseAvailable

displayMessage("OK")




6. Get Replacement-Fee

R :Loan Title :Item Borrower
: Librarian e — — —

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)

displayMessage(replacementFee)

setValidLoan(false)

updateLoan(loanRef:Loan) ‘

updateLoanDB(loanRef:Loan)

decreaselLoanCount()

setLost(true) ‘

decreaseNumOfitem() ‘

displayMessage("OK")




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
|

Konkuk University
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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(userID:String)

Librarian

[valid="True"]

displayMessage("Ok")

f

gn




19. Count Loans

o . . Controller :Loan
: Librarian -

‘ countLoans()

numOfLoan:=getNumOfLoan()

gl

displayMessage(numOfLoan)




I‘\LLIVIL_y LU, LCIIIIC LJCDIHII idoo LJICIHIGIII
a. In parallel with interaction diagrams
b. Varied order
2141 Design 2142| pefine Reports, 2143|  Refine £
Real Use Cases Ul, and Storyboards System Architecture
2144 Define 2145| pefine Design 2 2146  pefine
Interaction Diagrams Class Diagrams Database Schema
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Copy of

Database

&, Title[ ] : Map
&sltem[ ] : Map
&Borrower[ ] : Map
&sLoan1: Map
&;Reservation[ ] : Map

Title

Bname : String
Bisbn : ISBNType
&Eprice : Float

1> %searchTitleDB (isbn : ISBNType) : Title &xloanPeriod : Integer
e @addTitleDB (titleRef : Title) : Void &znumOfitem : Integer
%removeTitleDB (titleRef : Title) : Void QpavailableCoum; Integer
&itemID : String %updateTitleDB (titleRef : Title) : Void &reservationCount : Integer
Spavailable : Boolean @searchitemDB (itemID : String) : Item
Q;Iost: Boolean %addltemDB (itemRef : Item) : Void %increseAvailableCount () : Void
- @removeltemDB (itemRef : Item) :Vc_Jid %decreaseAvailableCount () : Void
$isBorrowed () : Boolean ! * Manages 1 %®updateltemDB (itemRef : Item) : Void 1 Manages « | ®increaseNumOfitem () : Void
%setLost (flag : Boolean) : Void %searchBorrowerDB (ssn : String) : Borrower “%decreseNumOfitem () : Void
%searchitem (itemID : String) : Item %addBorrowerDB (borrowerRef : Borrower) : Void  — %getNumOfitem () : Integer
%®additem (itemRef : Item) : Void %removeBorrowerDB (borrowerRef : Borrower) : Void %getPrice () : Float
Yupdateltem (itemRef : Item) : Void %updateBorrowerDB (borrowerRef : Borrower) : Void %getloanPeriod () : Ingeter
“removeltem (itemRef : Item) : Void %searchLoanDB (itemID : String) : Loan %getNewltemID () : String
@setAbailable (flag : Boolean) : Void %searchLoanDB (borrowerRef : Borrower) : Loan %searchTitle (isbn : ISBNType) : Title
@getTitle (itemRef : Item) : Title %addLoanDB (loanRef : Loan) : Void %addTitle (titleRef : Title) : Void
$updateLoanDB (loanRef : Loan) : Void %removeTitle (titleRef : Title) : Void
%searchReservationDB (ishn : ISBNType) : Reservation %updateTitle (titleRef : Title) : Void
1 %@searchReservationDB (titleRef : Title) : Reservation %isReserved (titleRef : Title) : Boolean
%searchReservationDB (borrowerRef : Borrower) : Reservation] | increaseReservationCount () : Void
Refer To %addReservationDB (reservationRef : Reservation) : Void “decreaseReservationCount () : Void
0.1 ®removeReservationDB (reservationRef : Reservation) : Void
n %validateDB (userID : String, password : String) : Void
Loan Manages
&scheckinDate : Date 1
&scheckOutDate : Date
ElateReturnFee : Integer 1
&validLoan : Boolean L
&% LoanCount : Long
WsetvalidLoan (flag : Booean) : Void 1 -
:ca\culaleLatel(?elﬁrnFee (IoeznPeriud : Integer) : Interger Book 5 r\:agsaz‘me
calculateReplacementFee (price : Float) : Integer St month : String
‘searchLuan[zitemlD B Stnng(;j: Loan ; ¢ %author : Stiing %Publishcycle : String
%searchLoan (borrowerRef : Borrower) : Loan - |
%addLoan (loanRef : Loan) : Void Manages
“%updateLoan (loanRef : Loan) : Void
“%decreaseLoanCount () : Void
%increaseLoanCount () : Void
“%getNumOfLoan () : Void
%getitem (LoanRef : Loan) : ltem Manages Manages Refer to
*
0. Librarian
&sname : String
&userID : String
&spassword : String
&loginFlag : Boolean Do
“validate (userID : String, password : String) Reservation
%logOut (userlD : String)
&reserveDate : Date
%@searchReservation (isbn : ISBNType) : Reservation
%searchReservation (titleRef : Title) : Reservation
%searchReservation (borrowerRef : Borrower) : Reservation] |
%addReservation (reservationRef : Reservation) : Void
“%removeReservation (reservatoinRef : Reservation) : Void
@printNotifyCard (titleRef : Title) : Void
%printCard (reservationRef : Reservation) : Void
%getTitle (reservationRef : Reservation) : Title
*
0.*
Borrower
Has -
name : String
ssn : String
zaddress : String
reservationCount : Integer Has
loanCount : Integer
%increaseLoanCount () : Void
1 “#decreaseloanCount () : Void
“%increaseReservationCount () : Void

“%decreaseReservationCount () : Void
“searchBorrower (ssn : String) : Borrower
“%addBorrower (borrowerRef : Borrower) : Void
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2141

Design
Real Use Cases

2144

Define

Interaction Diagrams

|

L/CIITIC Daldidot OLIICIIId
a. In parallel with interaction diagrams
b. Varied order

2142| pefine Reports, 2143|  Refine £

Ul, and Storyboards

System Architecture

2145
C

Define Design @
lass Diagrams

2146

Define

Database Schema
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Phase 2040 Activities

)

a. In parallel with interaction diagrams
b. Varied order

|

2140

Design

2141

Design
Real Use Cases

o
—

2142

Define Reports,

Ul, and Storyboards

2143

System Architecture

Refine

b

2144

Define

Interaction Diagrams

2145

Define Design @

Class Diagrams

2146

Database Schema

Define
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