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Note: Answer Any Five Questions
Explain the major steps in analysis phase
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2) a) Explain functional requirement specification
b) List and explain the guidelines to remember while writing Use cases.
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b) guidelines to remember when writing Use cases
A use case describes a certain piece of desired functionality of an application
system. It is constructed during the analysis stage. It shows the interaction between
an actor, which could be human or a piece of software or hardware and the system.
It doesn’t specify how system carries out the task.
The elements of a use case diagram include:
use cases - specific pieces of the system's functionality
actors - people or things that interact with the system's use cases
associations - used to link actors with the use cases they interact with
system boundary - defines what functionality is included within the
system

In general use case diagrams are used for:
Analyzing the requirements of a system
High-level visual software designing
Capturing the functionalities of a system

Modeling the basic idea behind the system
Forward and reverse engineering of a system using various test cases.



3) Explain use case analysis with an example.
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Tuble 6.1 Usc casc Ragister New Member

Actions performed by the actor Responses from the system

1. The customer fills out an application form
containing the customer's namc, address, and
phone number and gives this  the clerk

2. The clerk issues a request 1o add a new
member

3, The system asks for data about the now

4, The clerk enters the data into the system




5. Reads in data, and if the member can be
added, gencraics an identification number
(which is not necessarily a number in the literal
sense just as social security numbers and phone
numbers are not actually numbers) for the
member and remembers information sbout the
member. Informs the clerk if the member was
added and outputs the member's name,
address, phone and id

6. The clerk gives the user his identification
“number
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Table 6.2 Use case Adding New Books

Actions performed by the actor Responses from the system

1. Library receives a shipment of books from

the publisher

2. The clerk issues a request to add a new book
3. The system asks for the identifier, title, and
author name of the book

4. The clerk generates the unique identifier,

enters the identifier, title, and author name of a

book
5. The system attempts to enter the information
in the catalog and echoes to the clerk the title,
suthor name, and id of the book. It then asks if
the clerk wants (o enter information about
another book

6. The clerk answers in the affirmative or in the

negative
7. If the answer is in the aflirmative, the system

goes o Step 3. Otherwise, it exits
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Table 6.3 Use case Book Checkout

Actions performed by the actor

Responses from the system

1. The member arrives at the check-out counter
with a set of books and supplies the clerk with
~ hisher identification number

2. The clerk issues a roquest to check out books

3. The system asks for the user ID

4. The clerk inputs the user ID to the system

5. The system asks for the ID of the book

6. The clerk inputs the ID of a book that the
user wants to check out

7. The system records the book as haviag been
issued (o the member; it also records the
member as having possession of the book. It
generates a due-date. The system displays the
book title and due-date and asks if there are any
more books

8. The clerk stamps the due-date on the book

and replies in the affirmative or negative

9. If there are more books, the system moves to
Step 5; otherwise it exits

10. The customer collects the books and leaves
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Tuble 6.5 Use case Book Checkout revised

Actions performed by the actor Responses from the system

1. The member arrives at the check-out counter

with a set of books and supplies the clerk with

hiwher identification number

2. Clerk issues a request (o check out books
3, The system asks for the user [D

4. Clerk inputs the user 1D to the system
5. 1f the ID is valid, the system asks for the [D
of the book; otherwise it prints an appropriate
message and exits the use case

6. The clerk inputs the identifier of a book that

the user wants to check out
7, 1 the 1D is valid and the book is issuable to
the member, the system records the book as
having been issued to the member; It records
the member as having possession of the book
and generates a due-date as in Rule 1. It thea
displays the book's title and due-date. If the
book is not issuable as per Rule 2, the system
displays a suitable error message. The system
asks if there are more books

8. The clerk stamps the due-date, prints out the

transaction (if needed) and replies positively or

negatively
9, If there are more books for checking out, the
system goes back to Step 5; otherwise it exits

10, The clerk stamps the due date and gives the

user the books checked out. The customer

leaves the counter
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Table 6.5 Use case Book Checkout revised

Actions performed by the actor Responses from the system

1, The member arrives at the check-out counter

with & set of books and supplies the clerk with

hiser identification number

2. Clerk issues a request to check out books
3. The system asks for the user ID

4, Clerk inputs the user ID (o the system
5. 1f the ID is valid, the system asks for the [D
of the book; otherwise it prints an appropriate
message and exits the use case

6. The clerk inputs the identifier of a book that

the user wants 1o check out
7. 1f the 1D is valid and the book is issuable to
the member, the system records the book as
having been issved to the member; It records
the member as having possession of the book
and a due-date as in Rule 1. 1t then
displays the book s title and due-date. If the
book is not issuable as per Rule 2, the system
displays a suitable error message. The system
asks if there are more books

8. The clerk stamps the due-date, prints out the

transaction (if needed) and replies positively or

negatively
9, If there are more books for checking out, the
system goes back to Step 5; otherwise it exits

10. The clerk stamps the due date and gives the

user the books checked out. The customer

leaves the counter
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Tuble 6.7 Use case Removing Books

Actions performed by the actor

Responses from the sysiem

|. Librarian identifies the books to be deleted

2. The clerk issues a request to delete books

3. The system asks for the identifier of the book

4. The clerk enters the 1D for the book

5. The system checks if the book can be
removed using Rule 3, If the book can be
removed, the system marks the book as no
longer in the library's catalog. The system
informs the clerk about the success of the
deletion operation. It then asks if the clerk
wants (o delete another book

6. The clerk answers in the affirmative or in the
negative

7. If the answer is in the affirmative, the systen
goes to Step 3. Otherwise, it exits

> e care £oy pnnking Member bramdach eri

Actions performed by the actor Responses from the system

1. The clerk issues a request (o get member

transactions
2. The system asks for the user [D of the
member and the date for which the transactions
are needed

3. The clerk enters the identity of the user and

the date
4. If the ID is valid, the system outputs
information about all transactions completed
by the user on the given date. For each
transaction, it shows the type of transaction
(book borrowed, book returned or hold placed)
and (he title of the book

5. Clerk prints out the transactions and hands '

them to the user
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Actions performed by the actor Responses from the system

I. Librarian identifies the books to be deleted

2. The clerk issues a request (o delete books
3. The system asks for the identifier of the book

4. The clerk enters the 1D for the book
5. The system checks if the book can be
removed using Rule 3. If the book can be
removed, the system marks the book as no
longer in the library’s catalog. The system
informs the clerk about the success of the
deletion operation. It then asks if the clerk
wants to delete another book

6. The clerk answers in the affirmative or in the

negative
7. If the answer is in the affirmative, the systen
goes 1o Step 3. Otherwise, it exits

~ e care for prinking  Wember bramackiors

Actions performed by the actor Responses from the system

. The clerk issues a request to get member

transactions
2. The system asks for the user [D of the
member and the date for which the transactions
are needed

3. The clerk enters the identity of the user and

the date
4.1 the 1D is valid, the system outputs
information about all transactions completed
by the user on the given date. For each
transaction, it shows the type of transaction
(book borrowed, book retumed or hold placed)
and (he title of the book

5. Clerk prints out the transactions and hands

them to the user
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Table 6,12 Use case Renew Books

Actions performed by the actor

Responses from the system

I. Member makes a request to renew several of
the books that he/she has currently checked out

2. Clerk issues a request (o renew books

3. System asks for the member's D

4. The clerk enters the ID into the system

5. System checks the membe:’s record to find
out which books the member has checked out.
If there are none, the system prints an

appropriate message and exits; otherwise it
moves (o Step 6

6. The system displays the title of the next book
checked out to the member and asks whether
the book should be renewed

7. The clerk replies yes o no

8. The system altempts to renew the book using
Rule 4 and reports the result. If the system has
displayed all checked-out books, it reports that
and exits; otherwise the system goes to Step 6
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uble 6.1 Use case Process Holds
Actions performed by the actor

1. The clerk issues a mqu.cst to process holds
(so that Rule 5 can be satisfied)

Responses from the system

3. The system asks for the book’s ID

3. The clerk enters the 1D of the book

4. The system returns the name and phone
aumber of the first member with an upexpnred
hold on the book. If all holds have expired, the
system responds that there is no hold. The
system then asks if there are any more books (o

be processed

5. If there is no hold, the book is then §hclved
back to its designated location in the library.
Otherwise, the clerk prints out the information,
places it in the book. and replies in the
affirmative or negative

- ——

——————————

6. If the answer is y%,.the system goes (0
Step 2; otherwise it exits

4) Draw class diagram for the following:
a) Library
b) Member of library
c) Book

Library

-membhers: MemberList

—hook=; Cataloog

+addBook {(title: 83tring, author :8tring,id :3tring): EBook
+addMember {(name: 8tring, address: 3tring, phone: String): Member
+izsueBook (bookId: 8tring, memberId: String): Book

+returnBook (bookId: String): int

+removeBook (bookId: String): int

+placeHold (memberTId: 8tring, bookId: 8tring,duration:int): int
+proceszsHold (bookId: String) : Membher
+removeHold (memberId: 3tring, bookId: 8tring): int
+3earchMembership (memberId: String) : Membher
+getTransactions (memberId: 8tring,date: Calendar): Iterator
+renewBook (memberId: 8tring, bookId: 8tring): EBook




Member

-name: String
—addre=ss: String
-phone: 3tring
—hooksBorrowed: List
—hooks0OnHold: List
—trapsaction=s: List

+Memher (name: d3tring, address: 3tring, phone: 83tring, ) : Membher
+issue (book:EBook): hoolean
+returnBook(book:EBook): hoolean
t+renewi(book: Book): hoolean

+placeHold (hold:Hold): woid

+removeHold (bookId: 3tring): wvoid
+getName {): String

+getaddress(): String

+getPhone(): String

+getId(): &tring

+zetName (name: String): wvoid

+zetPhone (phone: 8tring) : wvoid
+zetiaddress(address: 8tring): woid
+getTransactions(date: Calendar): Iterator
+getBooksIssued(): Iterator

Catalog

—books: List

+zearchibookId: 8tring): Book
+removeBook{bookId: 3tring): boolean
+insertBook{book:Book): bhoolean
:EetEDDks{}: Iterator

Book

—title: SItring
—author: String
—id: String
—horrowedBy: Member
—holds: List
—duelate: Colepndar

+EBook (title: 3tring, author: 8tring,id: 8tring): EBook

+issue (member :Member) : bhoolean
+returnBook () : Membher

+renew (member : Member) : boolean
+placeHold (hold: Hold): woid
+removeHold (memberTId: 8tring): boolean

+getMNextHold () : Hold
+getHolds(): Iterator
+ha=Hold () : hoolean
+getDuselDate() : Calendar
+getBorrower () : Member
+getiuthor () : String
+getTitle(): String
+getId () : String




5) Compare functional and non-functional requirements

a)

b)

d)

a)

b)

c)

Functional requirements
Functional requirements specifies a function that a system or system
component must be able to perform. It can be documented in various ways.
The most common ones are written descriptions in documents, and use
cases.
Use cases can be textual enumeration lists as well as diagrams, describing
user actions. Each use case illustrates behavioural scenarios through one or
more functional requirements. Often, though, an analyst will begin by
eliciting a set of use cases, from which the analyst can derive the functional
requirements that must be implemented to allow a user to perform each use
case.
Functional requirements is what a system is supposed to accomplish. It
may be

a. Calculations

b. Technical details
c. Data manipulation
d. Data processing

e. Other specific functionality
A typical functional requirement will contain a unique name and number, a
brief summary, and a rationale. This information is used to help the reader
understand why the requirement is needed, and to track the requirement
through the development of the system.
Non-functional requirements
Non-functional requirements are the requirements that specifies criteria that
can be used to judge the operation of a system, rather than specific
behaviours.
Non-functional requirements are in the form of "'system shall be **, an
overall property of the system as a whole or of a particular aspect and not a
specific function. The system's overall properties commonly mark the
difference between whether the development project has succeeded or failed.
Non-functional requirements - can be divided into two main categories:
a. Execution qualities, such as security and usability, which are
observable at run time.
b. Evolution qualities, such as testability, maintainability, extensibility
and scalability, which are embodied in the static structure of the
software system.




d) Non-functional requirements place restrictions on the product being
developed, the development process, and specify external constraints that the
product must meet.

e) Some of them are:
I. Performance requirements

Ii. Interface requirements

ii.  Operational requirements

iv. Resource requirements

v. Verification requirements

vi.  Acceptance requirements
vii.  Documentation requirements
viil.  Security requirements

iIX. Portability requirements

X.  Quality requirements

xi.  Reliability requirements
xii.  Maintainability requirements
xiii.  Safety requirements

6) Describe conceptual classes and relationships

Defining Conceplual clayes & Relotiomships
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7) Give the Use-Case diagrams for the following
a) Drawing a Line

b) Draw Label

c) To change font

Actions performed by the actor Responses from the system

1. The user clicks on the drawLine
button in the command panel.

2. The system changes the cursor to a
cross-hair

3. The user clicks first on one end point
and then on the other end point of the
line to be drawn.

4. The system adds a line segment with
the two specified end points to the figure
being created. The cursor changes to the
default.

Actions performed by the actor Responses from the system

1. The user clicks on the drawLine
button in the command panel.

2. The system changes the cursor to a
cross-hair

3. The user clicks first on one end point
and then on the other end point of the
line to be drawn.

4. The system adds a line segment with
the two specified end points to the figure
being created. The cursor changes to the
default.




Actions performed by the actor

Responses from the system

1. The user clicks on the addLabel
button in the command panel.

2. The system changes the cursor to a
text cursor

3. The user clicks at the left end point of
the intended label.

4. The system places a block cursor at
the clicked location.

5. The user typesa character or clicks
the mouse at another location.

6. If the character is not a carriage return

the system displays the typed character,
moves the cursor forward and goes to
Step 5; in case of a mouse-click, it goes
to Step 4; otherwise it goes to the default
state.

8) Give the Sequence diagrams for the following

a) Draw a Line
b) Add Label
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