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Authenticate Design
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alt [user = null]

[else]

 : MemberManager

authenticate(name: String, password: String, cb: CheckoutBoothInterface)

cb: CheckoutBoothInterfacememberLookup: Member

user := getMember(name)

user: Member
ok := checkPassword(password)

display("Welcome " + name + ". You successfully authenticated.")

display("Wrong username or password")

alt [ok]

[else]

display("Wrong username or password")

setCurrentUser(user)
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15 points total  +  1 for correct syntax
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alt [user = null]

alt [onReserve]

[else]

 : BookManager

borrowBook(int scannedCode, cb: CheckoutBoothInterface)

cb: CheckoutBoothInterfacebarcodeLookup: BookCopy

copy := get(scannedCode)

ok := canBorrowMoreBooks()

beep()

display("Unfortunately you reached your maximum number of loans.")
alt [not ok]

[else]

display("Unfortunately this book copy is on reserve and must remain in the library")

copy: BookCopy
onReserve := isOnReserve()

user := getCurrentUser()

setLoan(copy)

: Clock

currentDate := getCurrentDate()

 myLoans: BookCopy
insert(copy, lastLoan)increment lastLoan

display("Please authenticate first!")

user: Member

setBorrowed(currentDate)

BorrowBook Design
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Questions 2.1 - 2.3
• 2.1 Is it necessary to update isAvailableForLoan?

• No need to update isAvailableForLoan
• 2.2 Is it necessary to update registerBook?

• registerBook must insert the book copy into the hash table that 
maps bar codes to book copies

• 2.3 Does the existing design structure need to 
change?
• BookCopy needs to remember that it is being borrowed. Either:

• Add a boolean attribute, or
• Add a reference to the member that borrowed the book
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Updated RegisterBook
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 : BookManager

registerBook(title: String, nbOfCopies: int, category: int)

loop [1 .. nbOfCopies]

newCopy := create(code)

: BarCode
Generator

allCategories: BookCategory

c := get(category)

newBook : BooknewBook := create(title, c)

addCopy(newCopy)

myCopies := create()

insert(newCopy)

: BarcodePrinter

code := generateBarCode()

printCode(code)

 myCopies: BookCopy

newCopy : BookCopy

 nameLookup: Book
put(title, newBook)

 barcodeLookup: BookCopy
put(code, newCopy)
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: MemberManager

checkoutComplete(cb: CheckoutBoothInterface)

loop [i = 0 .. numOfLoans-1]

currentUser:
Member 

numOfLoans := getNumOfLoans()

expiry := getExpiry()

bc := getAt(i)
 bc: BookCopy

bc := getCopyOnLoan(i)

title := getTitle()

 myLoans: BookCopy

 myBook: Book
title := getTitle()

printReceiptLine(title, expiry)

cb : CheckoutBoothInterface

currentUser := getCurrentUser()

clearCurrentUser()

cat := getCategory()

 cat: BookCategory

len := getMaxLoanLength()

CheckoutComplete Design
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Design Class Model
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nameLookup
1

insert(BookCopy)
 

Set

display(String)
setCurrentUser(Member)
Member getCurrentUser()
clearCurrentUser()
beep()

 
CheckoutBoothInterface

Book get(String)
put(String, Book)

 
HashTable

String
Book create(String, BookCategory)
Set<BookCopy> getBookCopies()
addCopy(BookCopy)
String getTitle()
BookCategory getCategory()

String title
Book

1 m
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BookCopy create(int)
boolean isAvailable()
boolean isOnReserve()
String getTitle()
Date getExpiry()

- boolean onReserve
- boolean borrowed
- Date borrowedOn

BookCopy

0..*

 

<<system-wide>>

BookManager
1

0..1
String, Book

BookCopy

BookCategory get(int)
 

ArrayList

int
int getMaxLoanLength()
- int maxLoanLength 

BookCategory
BookCategory

1
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int generateBarCode()
 

<<system-wide>>

BarCodeGenerator
1

printCode(int)
 

<<system-wide>>

BarcodePrinter
1

registerBook(String, int, int)
isAvailableForLoan(String, CheckoutBoothInterface)

allCategories  1

 

<<system-wide>>

MemberManager
1

authenticate(String, String, CheckoutBoothInterface)
checkoutComplete(CheckoutBoothInterface)

boolean checkPassword(String)
boolean canBorrowMoreBooks()
setLoan(BookCopy, int)
int getNumberOfLoans()
BookCopy getCopyOnLoan(int)

- String password
- int currentNumberOfLoans

Member

Member getMember(String)
 

HashTable
String, Member

String
memberLookup

1

0..1    currentUser

 

<<system-wide>>

BarcodeManager
1

borrowBook(int, CheckoutBoothInterface)

BookCopy get(int)
put(int, Book)

 
HashTable

int

int, BookCopy
barcodeLookup    1

0..1

Date getCurrentDate()
 

<<system-wide>>

Clock
1 insert(BookCopy, int)

BookCopy getAt(int)

 
ArrayList

int

BookCopy

0..1   bookOnLoan

1    myLoans

myBook   1



COMP-361 Solution Final 2013/2014 © 2014 Jörg Kienzle

Design Class Model

8

nameLookup
1

insert(BookCopy)
 

Set

display(String)
setCurrentUser(Member)
Member getCurrentUser()
clearCurrentUser()
beep()

 
CheckoutBoothInterface

Book get(String)
put(String, Book)

 
HashTable

String
Book create(String, BookCategory)
Set<BookCopy> getBookCopies()
addCopy(BookCopy)
String getTitle()
BookCategory getCategory()

String title
Book

1 m
yC
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ie
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BookCopy create(int)
boolean isAvailable()
boolean isOnReserve()
String getTitle()
Date getExpiry()

- boolean onReserve
- boolean borrowed
- Date borrowedOn

BookCopy

0..*

 

<<system-wide>>

BookManager
1

0..1
String, Book

BookCopy

BookCategory get(int)
 

ArrayList

int
int getMaxLoanLength()
- int maxLoanLength 

BookCategory
BookCategory
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int generateBarCode()
 

<<system-wide>>

BarCodeGenerator
1

printCode(int)
 

<<system-wide>>

BarcodePrinter
1

registerBook(String, int, int)
isAvailableForLoan(String, CheckoutBoothInterface)

allCategories  1

 

<<system-wide>>

MemberManager
1

authenticate(String, String, CheckoutBoothInterface)
checkoutComplete(CheckoutBoothInterface)

boolean checkPassword(String)
boolean canBorrowMoreBooks()
setLoan(BookCopy, int)
int getNumberOfLoans()
BookCopy getCopyOnLoan(int)

- String password
- int currentNumberOfLoans

Member

Member getMember(String)
 

HashTable
String, Member

String
memberLookup

1

0..1    currentUser

 

<<system-wide>>

BarcodeManager
1

borrowBook(int, CheckoutBoothInterface)

BookCopy get(int)
put(int, Book)

 
HashTable

int

int, BookCopy
barcodeLookup    1

0..1

Date getCurrentDate()
 

<<system-wide>>

Clock
1 insert(BookCopy, int)

BookCopy getAt(int)

 
ArrayList

int

BookCopy

0..1   bookOnLoan

1    myLoans

myBook   1 25 points total + 1 for syntax: 
-1 for each missing class (max -8) 
-0.5 for each missing operation (max -8) 
-1 for missing attribute / association (max -6) 
-1 for missing <<system-wide>> (max -3)
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Questions 5.1 - 5.3
• 5.1 Which objects are system-wide objects?

• Maximum 5 points
• 5.2 List all the classes that instantiate other classes

• Maximum 3 points
• 5.3 Do any of the business classes depend on 

classes that implement communication with the 
outside world? If yes, list them, together with kind 
of dependency
• Maximum 4 points

9
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alt [user = null]

alt [onReserve]

[else]

 : BookManager

borrowBook(int scannedCode, cb: CheckoutBoothInterface)

cb: CheckoutBoothInterfacebarcodeLookup: BookCopy

copy := get(scannedCode)

ok := canBorrowMoreBooks()

beep()

display("Unfortunately you reached your maximum number of loans.")
alt [not ok]

[else]

display("Unfortunately this book copy is on reserve and must remain in the library")

copy: BookCopy
onReserve := isOnReserve()

user := getCurrentUser()

setLoan(copy)

: Clock

currentDate := getCurrentDate()

 myLoans: BookCopy
insert(copy, lastLoan)increment lastLoan

display("Please authenticate first!")

user: Member

setBorrowed(currentDate)

BorrowBook With PM Enforcement

103 points total

Question 6


