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Syllabus

RAJASTHAN TECHNICAL UNIVERSITY, KOTA
Syllab
II Year-III Semester: B.Tech. Cyomp::er Science and Engineering

3CS4-23: Software Engineering Lab

Credit-1.5 Max. Marks : 100 (IA:60, ETE:40)
OL+0T+3P
SN CONTENTS
Development of requirements specification, function oriented design using
SA/SD, object-oriented design using UML, test case design, implementation
1 | using Java and testing. Use of appropriate CASE tools and other tools such as
configuration management tools, program analysis tools in the software life
cycle.
2 Develop Software Requirements Specification (SRS) for a given problem in IEEE
template.
3 | Develop DFD model (level-0, level-1 DFD and Data dictionary) of the project.
4 | Develop structured design for the DFD model developed.
5 | Developed all Structure UML diagram of the given project.
6 | Develop Behavior UML diagram of the given project.
7 | Manage file, using ProjectLibre project management software tool.
Objectives:
e To understand the software development methodologies for software
development.
e To gain the knowledge about open-source tools for computer aided
software engineering i.e., CASE
e To develop an efficient software using case tools




List of Experiments

1. Develop requirements specification for a given problem.

2. Develop DFD model (level-0, level-1 and Data dictionary) of the project.
3. Develop Structured design for the DFD model developed.

4. Develop UML Use case model for a

problem.5.Develop sequence diagram.

6. Develop Class diagrams

7. Use testing tool such as Junit.

9. Using one project management tool -Libra



Lab Experiment No.1
Develop requirements specification for a given
problemObjective:

To find the requirement specification (both functional and nonfunctional) ofa
given Problem.
Procedure:

Step 1:
Introduction:

Purpose

Identify the product whose software requirements are specified in this
document. Describe the scope of the product that is covered by this SRS,
articularly if this SRS describes only part of the system or a single subsystem.
escribe the different types of user that the document is intended for, Suchas
developers, project managers, marketing staff, users, testers, and
documentation writers. Describe what the rest of this SRS contains and how
it is organized. Suggest a sequence for reading the document, beginning with
the overview sections and proceeding through the sections that are most
pertinent to each reader type.

Project Scope

Provide a_short description of the software being specified and its
purpose, including relevant benefits, objectives, and goals. Relate the
software to corporate goals or business strategies. If a separate vision and
scope document is available, refer to it rather than duplicating its contents
here. An SRS that specifies the next release of an_evolving product should
contain its own scope statement as a subset of the long-term strategic
product vision.

Step 2:

Overall Description

Product Perspective

Describe the context and origin of the product being specified in this
SRS. For example, state whether this product is a follow-on member of a
product family, a replacement for certain existing systems, or a new, self-
contained product. If the SRS defines a component ot a larger system, relate
the requirements of the larger system to the functionality of this software
and identify interfaces between the two. A simple diagram that shows the
major components of the overall system, subsystem interconnections, and
external interfaces can be helpful.



Product Features

_Summarize the major features the product contains or the significant
functions that it performs or lets the user perform. Only a high level summary
is needed here. Organize the functions to make them understandable to any
reader of the SRS. A picture of the major groups of related requirements and
how they relate, such as a top level data flow diagram or a class diagram, is
often effective.

User Classes and Characteristics

Identify the various user classes that you anticipate will use this
product. User classes may be differentiated based on frequency of use,
subset of product functions used, technical expertise, security or privilege
levels, educational level, or experience. Describe the pertinent
characteristics of each user class. Certain requirements may pertain only to
certain user classes. Distinguish the favored user classes from those who are
less important to satisfy.

Operating Environment

‘ Describe the environment in which the software will operate,
including the hardware platform, operating system and versions, and any
other software components or applications with which it must peacefully
coexist.

Design and Implementation Constraints

Describe any items or issues that will limit the options available to the
developers. These might include: corporate or regulatory policies; hardware
limitations (timing requirements, memory re u1rementsr% interfaces to other
applications; specific technologies, tools, and databases to be used; parallel
operations; language requirements; communications protocols; security
considerations; design conventions or programming standards (for example,
if the customer’s organization will be responsible for maintaining the
delivered software).

Step 3:

System Features

This template illustrates organizing the functional requirements for
the product by system features, the major services provided by the product.
Y ou may prefer to organize this section by use case, mode of operation, user
class, object class, functional hierarchy, or combinations of these, whatever
makes the most logical sense for your product.

System Feature 1

Don(’lt really say “System Feature 1.” State the feature name in just a few
words.



1 Description and Priority

Provide. a short description of the feature and indicate whether it

is of High, Medium, or Low priority. You could also include

specific prigrity component ratings,” such as benefit, penalty,

ﬁosi[f atL1(91)rlsk (€ach rated on a relative scale from a low of 1 to"a
1gh of 9).

2 Stimulus/Response Sequences

_ List the sequences of user actions and system responses that
stimulate the behavior defined for this feature. These will correspond
to the dialog elements associated with use cases.

3 Functional Requirements

_ Itemize the detailed functional requirements associated with
this feature. These are the software capabilities that must be present in
order for the user to carry out the services provided by the feature, or
to execute the use case. Include how the product should respond to
anticipated error conditions or invalid inputs. Requirements should be
concise, complete, unambiguous, verifiable, and necessary.

<Each requirement should be uniquely identified with a sequence
number or a meaningful tag of some kind.>

REQ-1:
REQ-2:

Step 4:

External Interface Requirements

User Interfaces

Describe the logical characteristics of each interface between the
software product and the users. This may include sample screen images, any
GUI standards or product family style guides that are to be followed, screen
layout constraints, standard buttons and functions (e.g., help) that willappear
on every screen, keyboard shortcuts, error message displaystandards, and so
on. Define the software components for which a user interface is needed.
Details of the user interface design should be documented in a separate user
interface specification.

Hardware Interfaces

Describe the logical and gh sical characteristics of each interface
between the software product and the hardware components of the system,
This may include the supported device types, the nature of the data and
control interactions between the software and the hardware, and
communication protocols to be used.



Software Interfaces

Describe the connections between this product and other specific
software components (name and version), including databases, operating
systems, tools, libraries, and integrated commercial components. Identify the

ata items or messages coming into the system and going out and describe
the purpose of each. Describe the services needed and the nature of
communications. Refer to documents that describe detailed application
programming interface protocols. Identify data that will be shared across
software components. If the data sharing mechanism must be implementedin
a specific way (for example, use of a global data area in a multitasking
operating system), specify this as an implémentation constraint.

Communications Interfaces

_Describe the requirements associated with any communications
functions required by this product, including e-mail, web browser, network
server communications protocols, electronic forms, and so on. Define any
pertinent message formattln%.{ Identify any communication standards that
will be used, such as FTP or HTTP. Specify any communication security or
encryption issues, data transfer rates, and synchronization mechanisms.

Nonfunctional Requirements

Performance Requirements

. If there are performance requirements for the product under various
circumstances, state them here and explain, their rationale, to help the
developers understand the intent and make suitable design choices. Specify
the timing relatl_onshlgs for real time systems. Make such requirements as
specific as fposs;ble. ou may need to state performance requirements for
individual functional requirements or features.

Safety Requirements

Specify those requirements that are concerned with possible loss,
damage, or harm that could result from the use of the product. Define any
safeguards or actions that must be taken, as well as actions that must be
prevented. Refer to any external policies or regulations that state safety
1ssues that affect the product’s design or use. Define any safety certifications
that must be satisfied.

Security Requirements

Sgecify an¥ requirements regarding security or privacy issues
surrounding use of the product or protection of the data used or created by
the product. Define any user identity authentication requirements. Refer to
any external policies or re;?ulatlor_ls containing s¢cur1tl§ll issues that affect the
product. Define any security or privacy certifications that must be satisfied.

Software Quality Attributes



~ Specify any additional quality characteristics for the product that will
be importantto either the customers or the developers. Some to consider are:
adaptability,  availability, correctness, flexibility, interoperability,
maintainability, portabilify, reliability, reusability, robustness, testability,
and usability.  Write these to be specific, quantitative, and verifiable whén
possible. Af the least, clarify the relative preferences for various attributes,
such as ease of use over ease of learning.

Other Requirements

_ Define any other requirements not covered elsewhere in the SRS. This
might include database requirements, internationalization requirements,legal
requirements, reuse objectives for the project, and so on. Add any new
sections that are pertinent to the project.

Questions

Document the SRS of College automation system.

Document the SRS of Banking Management System.

Why we need SRS in any Project.

Which part of SRS is more important?

What is the difference between functional and nonfunctional
requirement.

uhwWNE



Experiment No. 2

AIM OF THE EXPERIMENT:

Develop DFD model (level-0, level-1 DFD and Data dictionary) of the project.
OVERALL DESCRIPTION:

Data analysis attempts to answer four specific questions:
1 What processes make up a system?

] What data are used in each process?

] What data are stored?

] What data enter and leave the system?

Data drive business activities and can trigger events (e.g. new sales order
data) or be processed to provide information about the activity. Data flow
analysis, as the name suggests, follows the flow of data through business
processes and determines how organisation objectives are accomplished. In
the course of handling transactions and completing tasks, data are input,
processed, stored, retrieved, used, changed and output. Data flow analysis
studies the use of data in each activity and documents the findings in data
flow diagrams, graphically showing the relation between processes and data.

Physical and Logical DFDs

There are two types of data flow diagrams, namely physical data flow
diagrams and logical data flow diagrams and it is important to distinguish
clearly between the two:

Physical Data Flow Diagrams

An implementation-dependent view of the current system, showing
what tasks are carried out and how they are performed. Physical
characteristics can include:

Names of people



Form and document names or numbers
Master and transaction files
Equipment and devices used

Logical Data Flow Diagrams

An implementation-independent view of the a system, focusing on the flow
of data between processes without regard for the specific devices, storage
locations or people in the system. The physical characteristics listed above

for physical data flow diagrams will not be specified.
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Fig. A typical DFD

Data Flow Diagram (DFD)

The DFD (also known as a bubble chart) is a hierarchical graphical
model of a system that shows the different processing activities or functions
that the system performs and the data interchange among these functions.
Each function is considered as a processing station (or process) that
consumes some input data and produces some output data. The system is
represented in terms of the input data to the system, various processing

carried out on these data, and the output data generated by the system. A



DFD model uses a very limited number of primitive symbols [as shown in
figure represent the functions performed by a system and the data flow
among these functions.

Symbols used for designing DFDs

Here, two examples of data flow that describe input and validation of data
are considered. In Figure, the two processes are directly connected by a data
flow. This means that the ‘validate-number’ process can start only after the
‘read-number’ process had supplied data to it. However, in Figure, the two
processes are connected through a data store. Hence, the operations of the
two bubbles are independent. The first one is termed ‘synchronous’ and the
second one ‘asynchronous.

Importance of DFDs in a good software design

The main reason why the DFD

‘_{';‘2 technique is so popular is probably

) - because of the fact that DFD is a very

S az \) . simple formalism — it is simple to
K %  understand and use. Starting with a
822 Q'fj) set of high-level functions that a

N system performs, a DFD model
v hierarchically represents various sub-

functions. In fact, any hierarchical
model is simple to understand.
Human mind is such thatit can easily

understand any hierarchical model of
a system — because in a hierarchical
model, starting with a very simple
and

)_sSystem, different details of the system are slowly
introduced through different hierarchies. The data flow diagramming
technique also follows a very simple set of intuitive concepts and rules. DFD
is an elegant modeling technique that turns out to be useful not only to
represent the results of structured analysis of a software problem, but also
for several other applications such as showing the flow of documents or
items in an organization.




Data dictionary

A data dictionary lists all data items appearing in the DFD model of a system.
The data items listed include all data flows and the contents of all data stores
appearing on the DFDs in the DFD model of a system. A data dictionary
lists the purpose of all data items and the definition of all composite data
items in terms of their component data items. For example, a data dictionary
entry may represent that the data grossPay consists of the components
regularPayand overtimePay.

Balancing a DFD

The data that flow into or out of a bubble must match the data flow at the
next level of DFD. This is known as balancing a DFD. The concept of
balancinga DFD has been illustrated in fig. 5.3. In the level 1 of the DFD,
data items d1and d3 flow out of the bubble 0.1 and the data item d2 flows
into the bubble

0.1. In the next level, bubble 0.1 is decomposed. The decomposition is
balanced, as d1 and d3 flow out of the level 2 diagram and d2 flows in.

Questions
1 what are the symbols used in a DFD.

2. What is an external entity?
3. What is a context free diagram?
4. What is Data-dictionary?

5. Why balancing of DFD is required.



Lab Experiment No.4

Develop Structured design for the DFD model developed.

A DFD model of a stystﬁm ra h1ca]11ty ge icts thﬁ trans orm?,tll f t e
mput to.the stem ot resulf t r lerarchjy o

starts wit 1‘{108'[ abstract nition 0 e system (lowest Vel) a
each hig er eve

DFD, more details are successively introduced. To develop a higher-level
DFD model, processes are decomposed input data to these functions and the
data output by these functions and represent them appropriately in the
diagram.

If a system has more than 7 high- level functional requirements, then some
of the related requirements have to be combined and represented in the form
of a bubble in the level 1 DFD. Such a bubble can be split in the lower DFD
levels. If a system has less than three high-level functional requirements, then
some of them need to be split into their sub-functions so that we have
roughly about 5 to 7 bubbles on the diagram.

Decomposition:-

Each bubble in the DFD represents a function performed by the system. The
bubbles are decomposed into sub-functions at the successive levels of the
DFD.

Decomposition of a bubble is also known as factoring or exploding a bubble.
Each bubble at any level of DFD is usually decomposed to anything between
3 to 7 bubbles. Too few bubbles at any level make that level superfluous. For
example, if a bubble is decomposed to just one bubble or two bubbles, then
this decomposition becomes redundant. Also, too many bubbles, i.e. more
than 7 bubbles at any level of a DFD makes the DFD model hard to
understand. Decomposition of a bubble should be carried on until a level is
reached at which the function of the bubble can be described using a simple
algorithm.

Numbering of Bubbles:-

It is necessary to number the different bubbles occurring in the DFD. These
numbers help in uniquely identifying any bubble in the DFD by its bubble
number. The bubble at the context level is usually assigned the number 0 to
indicate that it is the 0 level DFD. Bubbles at level 1 are numbered, 0.1, 0.2,
0.3, etc, etc. When a bubble numbered x is decomposed, its children bubble
are numbered x.1, x.2, x.3, etc. In this numbering scheme, by looking at the
number of a bubble we can unambiguously determine its level, its ancestors,
and its successors.



Example:-

A supermarket needs to develop the following software to encourage regular
customers. For this, the customer needs to supply his/her residence address,
telephone number, and the driving license number. Each customer who
registers for this scheme is assigned a unique customer number (CN) by the
computer. A customer can present his CN to the check out staff when he
makes any purchase. In this case, the value of his purchase is credited against
his CN. At the end of each year, the supermarket intends to award surprise
gifts to 10 customers who make the highest total purchase over the year.
Also, it intends to award a 22 caret gold coin to every customer whose
purchase exceeded Rs.10,000. The entries against the CN are the reset on the

day of every year after the prize winners’ lists are generated.

cu-stomca- dctais

<<

egister-
ustomer

sales details /
y,

Register-
sales
0.3

Custom er-data




sales details .
Sales-clerk wimnmer—hsE
supermarket
s ware
o
fﬂ“-ﬂlml’
Manager
SO ENeer— Cha
dietails
Customer

find-total-
sales
0.2.3

total-salcs

g bl £ 08N

coin-
gift-winner
url mner-hi st 0.2.2

Questions
1. Draw the DFD of College Automation System.

2.How we balance a DFD.

3.Draw the DFD of Banking Management System.
4. How we choose the level of DFD.

5. What is the need of DFD in a project
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Experiment No.4

Develop UML Use case model for a

problemObjective :

To understand the users view of a project using Use case Diagram

Software Required :-

Visual Paradigm for UML 8.2
Procedure :-

You can draw use case diagrams in VP-UML as well as to document the event
flowsof use cases using the flow-of-events editor of UML 8.2 .The steps are as
follows.

Step 1:

Right click Use Case Diagram on Diagram Navigator and select New Use Case
Diagram from the pop-up menu.

F "Eu T@ il L:fﬁ g:_ E I () start Page

f munhﬂed

=t E;LIML Diagrams
g Class [‘nagram .é NEW Use Case Dlagram |>3
...&Sequemeﬁmgrai |_| Nm Dlagram |
|H...|.| Communication C
I-:i] State Machine Dl: {
@ Activity Diagram | E_"j Collapse ‘

w Component Diagr J.ﬂ"u Expand

lﬂ Sort Use Case Diagram by name |

Lu.ﬂ Deployment Diagram— 71— —r

Lb.J] Package Diagram

- [5]| Object Diagram Business Process |
| EHJ Composite Structure [ ~
L £ | r Database Modelin
Step 2:-
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Enter name for the newly created use case diagram in the text field of pop-up box
on the top left corner.

L%-x_] Customer Service |

4 Customer Service
[ —~ = N
|h (& é‘fy 3 | (] Diagram name Customer Service

%, Tools = |

Step 3:

Drawing a system
To create a system, select System on the diagram toolbar and then click it on the

dlagram pane. Finally, name the newly created system when it is created.
(s é‘ﬁ S | = System

%, Toals )

& Point Eraser

li_ Sweeper
 Magnet

A Gesture Pen
_iﬂ Use Case =]
3 Use Case

— Associakion

% Ackor
| El System l}

mls 2 Include

$E* Extend !

Step 4:
Drawing an actor

To draw an actor, select Actor on the diagram toolbar and then click it on thediagram
pane. Finally, name the newly created actor when it is created.
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4 Gesture Pen
%-_Lj Use Case =)
D Use Case

— Association
Actor

_,% Ackar E
] system 'J

Step 5 :-

Drawing a use case

Besides creating a use case through diagram toolbar, you can also create it through
resource icon.

Move the mouse over a shape and press a resource icon that can create use case.
Drag it and then release the mouse button until it reaches to your preferred place.
The source shape and the newly created use case are connected. Finally, name the
newly created use case.

.A-CT.C-F Actor
Step 6:-

Create a use case through resourceicon

Line wrapping use case name

If a use case is too wide, for a better outlook, you may resize it by dragging the filled
selectors. As a result, the name of use case will be line-wrapped automatically.

Inspedtion Manage

Reviewand touch up
Inspedion Repaort
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Step 7:

Resize a use
case

To create an extend relationship, move the mouse over a use case and press its
resource iconExtend -> Use Case. Drag it to your preferred place and then release
the mouse button. The use case with extension points and a newly created use case
are connected. After you name the newly created use case, a pop-up dialog box will
ask whether you want the extension point to follow the name of use case. Click
Yes if you want it to do so; click NO if you want to enter another name for
extension point.

take physical examination

LIET n:- ae aE B0 G
./;E i Ea P /'P :m /f paytutimfaﬂ
7 Q Extenslon Points _?;Eﬁ.;n:j;;-- release a COE
ay tuilion fea
= Geta COE

""""--._______._.—--:E:L\‘I

Step 8:

Create an extend

relationship

Drawing <<Include>> relationship

To create an include relationship, mouse over a use case and press its resource icon
Include -> Use Case. Drag it to your preferred place and then release the mouse
button. A new use case together with an include relationship is created. Finally,
name the newly created use case.
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Include relationship
iscreated
Structuring use cases with package
You can organize use cases with package when there are many of them on the
diagram.
Select Package on the diagram toolbar (under Common category).

HCommnn =]
Qradece |-

ﬁ Diagram Owverview

Step 10:

Create a
package
Drag the mouse to create a package surrounding those use cases.

Step 11:

Surround use cases with
package
Finally, name the package.
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i
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spedion not complete

=<Extends>
| |
Step 12
Name the
package

Assigning IDs to actors/Use cases

You may assign IDs to actors and use cases. By default, IDs are assigned with the
order of object creation, starting from one onwards. However, you can define the
format or even enter an ID manually.

Defining the format of ID

To define the format of ID, select Tools > Options from the main menu to unfold
the Options dialog box. Select Diagramming from the list on the left hand side
and select the Use Case Diagram tab on the right hand side. You can adjust the
formatof IDs under Use Case Diagram tab. The format of ID consists of prefix,
number of digits and suffix.



i B
(i5) Options w
Appearance I Environment | Model Generation I Shape | Cennector | Resource Centric I Class
View Business Process Requirement Diagram DFD | Commurumton Diiagram
Instant Reverse Use Case Details Activity and State Component Diagram Deplovment Diaaram
ORM Association Generalization | ERD & ORM Interaction Use Case Diagram
s

State Code Engine
Office Exchange |¥] Show Use Case Extension Points
- || Show Use Case ID
Diata Type
File Types Rename Extension Paint to Follow Extend Use Case
Code Synchronization FiYes ©iNo @ Prompt
C++ Code Synchronization
Spell Checking Actor ID Generator Format
Keys Prefix : Mum of digits : Suffix :

~ | |Mot fixed [ -

Use Case ID Generator Format
Prefix : Num of d|g|ts - Suffix ;
- | Not fixed -
Step 13:

Use Case Diagram tab

The description of options for ID generator format is shown below.

Option
Description
Prefix The prefix you enter in Prefix text field will be inserted before the
number.
Num of The number of digits for the number. For example, when digit is 3,
digits ID "1" will become "001".
Suffix The suffix you enter in Suffix text field will be inserted behind

thenumber.

Options for formatting ID



Showing ID on diagram

By default, ID is just a text property. It usually doesn't appear on diagram. However,
you can make it shown within a use case.

Right click on the diagram background, select Presentation Options and the
specific model element display option from the pop-up menu.

@ Open Specification...

Add Shape 3
Rename...
ﬂ Use Case Scheduling...
E'E, Paste View
Paste Model
Handi-5election 3
Diagram Content 3
Connectors 4
Presentation Options ¥ _. @ UseCase Display Options b ||l¥ | Caption aligned Center
'{I'i'] Layers... % Actor Display Opti.ons L Caption aligned Bottom
Zoom » |[E Package Display Options 4 Box Shape
Layout » Background Color... v | Show Extension Point
Select in Tree Grid vl S0 [
A Platform L4 Auto Expand Borders 4
Step 14 :

Show ID on diagram

As a result, the use case 1s displayed with ID.

1

A use case with

[Ddisplayed
NOT The feature of showing ID does only support for use case,
E: but not for actor.

ID assignment

There are several ways that you can assign an ID to a model element, including:
Through the specification dialog box (Right click on the selected model element and
select Open Specification... from the pop-up menu)

Through the Property Pane

Drawing business use case



1. Right click on a use case and select Model Element Properties > Business
Model from the pop-up menu.

il | E Open Specification... Enter
Stereotypes k

Manage Mickname...

Model Element Properties vl Abstract

RE Open Use Case Details... Leaf

Ej Use Case Scheduling... | Root |
Sub Diagrams v Business Maodel Ié
Create Parent r

Step 15:

Click
Business
Model

2. After selected, an extra slash will be shown on the left edge of the use case.

Business model

And Finally The Use case Diagram is ready.

Questions

1.What is the importance of
UML.2.What are the UML
foundations.

3. What is Use case.

4.Who are the actors in a UML.
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5.What is boundary in a USE

CASE.
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Lab Experiment No.5
Develop sequence

diagramQObjective :

To understand the interactions between objects that are represented as lifelines ina
sequential order of a project using Sequence Diagram.

Software Required :-

Visual Paradigm for UML 8.2

Procedure :-

A sequence diagram is used primarily to show the interactions between objects
that are represented as lifelines in a sequential order.

Step 1:-

Right click Sequence diagram on Diagram Navigator and select New Sequence
Diagram from the pop-up menu to create a sequence diagram.

E|E_[ET[E\;_‘[& | | & startPage ‘

® w

' Diagram Mavigator o o = o
(B -B#¥-a-
[T Juntitied

é}EjUML Diagrams ‘
- [%3] Use Case Diagram
----- [ Class Diagram

B scauence Dagrany

E] Communication Diz Hﬁ:’”

--[7§ State Machine Dia¢ | | New Diagram...
-] Activity Diagram lﬁ

- .

(il | > fommrn

MNew Sequence Diagram [}

Sort Sequence Diagram by name

E]Component Diagra — =

[;] Deployment Diagrz Euﬂ Collapse
i< i ‘ 9.3\ Expand
Step 2:-

Enter name for the newly created sequence diagram in the text field of pop-up box
on the top left corner.
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Creating actor
To create actor, click Actor on the diagram toolbar and then click on the diagram.

] Frame

i Actar b

1 Concurrent
v

Creating lifeline

To create lifeline, you can click LifeLine on the diagram toolbar and then click on
the diagram.

Alternatively, a much quicker and more efficient way is to use the resource-centric
interface. Click on the Message -> LifeLine resource beside an actor/lifeline and
drag.

Inspedo:
et

2

\';| Message - Lifeling |

Step 3:-

Move the mouse to empty space of the diagram and then release the mouse button.
A new lifeline will be created and connected to the actor/lifeline with a message.

%

Inspector 1:

Auto extending activation
When create message between lifelines/actors, activation will be automatically
extended.
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% IMS % IMS
INSPECOT 1. select ane ofthe selected cass : INSPECAT 4. select one ofthe selected case !
a.
=)
I
X

Step 4:-

Using sweeper and magnet to manage sequence diagram
Sweeper helps you to move shapes aside to make room for new shapes or

connectors. To use sweeper, click Sweeper on the diagram toolbar (underthe
Tools category).

IMs % IMS %

d cass I Inspedor Assistant _— ! Inspector Assistant

1 _PJ_

view detall client inform gtion

3 review detail clierdlnformation

i
i
T

4 =pe vigit time 4. spedfy visi@ime
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The picture below shows the message specify visit time is being swept downwards,
thus new room is made for new messages.

% IMs

. T B i
INSPEAOr 4. select one ofthe selected case | IR R aE it

2. spedfy inspedion date

3. review detail client information

4 spel visit time

X %

] T § ;
Inspector 1: select one ofthe selected case | Inspector Assistant

2 spedfy inspedion date

3 review detail client information

4 sped% visit time

Step 5:-

You can also use magnet to pull shapes together. To use magnet, click Magnet on
the diagram toolbar (under the Tools category).

Page 29 of 63



&Sweeper
f Magnet I}

_# Gesture Pen

Magnet

Click on empty space of the diagram and drag towards top, right, bottom or left.
Shapes affected will be pulled to the direction you dragged.

The picture below shows when drag the magnet upwards, shapes below dragged
position are pulled upwards.

IMS

) T 4 "
INSpedor,. seject ane ofthe selected cass | Prist et b it S

i

2 spedfy ins%ﬁon date
] L= ] [] = = ]

i} 3t review detail client inform ation

4: spedfy visit time
D } ) |

IMS
. | i
Inspedor,. select one ofthe selected case i Inspector Assistant
I -
2 spedfy inspx%ion cate
X
| 3 review detail client inform ation
8]
= ] = ] ] =
4. specify @gsi Tin= 1
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Step 6:-

Creating combined fragment for messages

To create combined fragment to cover messages, select the messages, right-click
on the selection and select Create Combined Fragment, and then seclect a
combined fragment type (e.g. loop) from the popup menu.

% IMS

Inspedory. ceject one ofthe selected case I Inspector Assistant
2 specify inspedion date
Open Specification.. Enter
Stereotypes b
Model Elemnent Properties k
Type (Unspecified] b
] Create Combined Fragment 3 . alt
e assert
f Cut break
Copy ¥ consider
Delete L critical
- Duplicate... ignore
Change From/To Shape... | loop %
Reverse Connector neg
Swap with Message Above (1: select one of the selected case) Ctrl+Up opt
Scroll to LifeLine e
Reset Caption Position SEE_I
strict

Step 7:-

A combined fragment of selected type will be created to cover the messages.
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% e

Inspedor

loop ’J

1. zelect one ofthe selected case

2: gpecify inspedion date

Step 8:-

Adding/removing covered lifelines
After you've created a combined fragment on the messages, you can add or remove

the covered lifelines.
1. Move the mouse over the combined fragment and select Add/Remove Covered

Lifeline... from the pop-up menu.

% IMS

Inspector :
: | [ m
ai || | .
Open Specification... Enter
St 3 k
- ereotype
Operator Kind k
— Add/Remove Covered Lifelines.., L\\s
Operand ]

2. In the Add/Remove Covered Lifelines dialog box, check the lifeline(s) you want
tocover or uncheck the lifeline(s) you don't want to cover. Click OK button.
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= r B
(5) Add/Remove Covered Lifelines Iﬁ

[¥] Inspectar
[7] MS
[ Inspector Assistant

All I | Mone I I o] | I Cancel | I Help

3. As aresult, the area of covered lifelines is extended or narrowed down according
to your selection.

% IMs

Inspactor I Inspector Assistant

ait)

1: Select one of the selected case

2 specify inspection date

P

Managing Operands
After you've created a combined fragment on the messages, you can also add or
remove operand(s).

1. Move the mouse over the combined fragment and select Operand > Manage
Operands... from the pop-up menu.
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Step 9:-

I. To remove an operand,

Open Specification...
Sterectypes

Cperand

Enter

Crperator Kind
Add/Remove Cowvered Lifelines...

Sub Diagrams

select the

Ins pactor Assistant

Add Operand
Edit Operand »
Remowve Operand >

Manage Operands... % |

target operand from Operands

gndclick Remove button. ClickOK button.

'@ Manage Operands

—

Operands:

|Operand {ne constraint)

Operand? (no constraint)

| Add Remove |

| Reset |

Mame: |Operand2
Mir int:

Man int:
Constraint:

Cancel | |

Apply | | Help

2. Otherwise,

click Add button to add
Click OK button.

a new operand and then name it.

Developing sequence diagram with quick editor or keyboard shortcuts

In sequence diagram, an editor appears at the bottom of diagram by default, which
enables you to construct sequence diagram with the buttons there. The shortcut
keys assigned to the buttons provide a way to construct diagram through keyboard.
Besides constructing diagram, you can also access diagram elements listing in the

editor.
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F %

Lifelines | F‘ESSBQES |

‘ 2 T ‘?:: * }'f' . ' @ﬂ' EFlIter Lifeline (Actor (wildcard=") | * X

Name | BaseClassifier |  Multipiity |  Stereotypes | Active |  stopped |
Inspector NJA NJA | ™ NJA
M5 | - | iL.InspeciﬁEd v/ | [l [
Inspector
Assistant NfA N/A _| [l M/A

There are two panes, Lifelines and Messages. The Lifelines pane enables you to
create different kinds of actors and lifelines.

Lifelines | Mezzages

‘ 2 ?. .? * f‘f . ' ‘gﬁ' |Fiiter Lifelinefactor fwildcard =) | # X
Name | BaseClassifier |  Multipicty |  Stereotypes | Active |  stopped |
Inspector NJA NJA [ NJA
Inspectionlist | v | |Unspecified | [boundary x [ [
InspectionForm | v | |Unspecified | [boundary x | [l [
sefetyinpecton « | [Unspecfied | control B I
e e ey X -
SafetyInspection Ibfetylnspechun | |Unspecified - | ORM Persistah [ ([
InspectionForm | - |Unspeciﬁéﬂ - Ibumdary b [l [
Inspectionlist | + | [Unspecified  + | lboundary x | (o] [ [
Inspector
Asgsistant /A L D e

B Shortcut Description
utt
On
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Alt-Shift-A  To create an actor

Alt-Shift-L.  To create a general lifeline

Alt-Shift-E  To create an <<entity>> lifeline

Alt-Shift-C  To create a <<control>> lifeline

Alt-Shift-B  To create a <<boundary>> lifeline

Alt-Shift-O  To open the specification of the element chosen in quick editor
Ctrl-Del To delete the element chosen in quick editor

e

Ctrl-L To link with the diagram, which cause the diagram element to be
selected when selecting an element in editor, and vice versa

Step 10:-

Buttons in
Lifelinespane

Editing messages

The Messages pane enables you to connect lifelines with various kinds of
messages.
| Lifelines | Messages |

S SR o AV S B W it Frerveeehideds | e x
From ] Mo, i MName ] Type ] Action Type j To Asynchronous
% Inspector v 1 select inspection = :Unspeciﬁed vj E" Inspec... v [l il
)ﬂ Inspec... v 2 popUp 3"3 Unspecified ﬂ Inspec... v [
)ﬂ Inspec... v 3 loadInspection() = :Unspeciﬁed v. ) ﬂ Safety... v [ =
? Safety.. v | 4 gi‘fgnsm‘:ﬁ"”mt —>  |Unspecified  + | 3 Safety.. - | F ‘_
2 Inspector » 5 Zpaetedfy nediss Unspecified | 3 Inspec... = [
2 Inspector v 6 speafy evpied 5 |Unspecified | W Inspec... | [
e inspection date ! I |
% Inspector = | 7 dick [Save] — :Unspeciﬁed = | E" Inspec... v ]
)E" Inspec - & savel) = :Unspeciﬁed v: E" safety... v [
) ﬂ.__-:_anh; - catTnonartanPizbe — T — ) E [ 0 I [l =

Messages pane in quick editor
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Button

Shortcut  Description

- Alt-Shift-M  To create a message that connects actors/lifelines
R Alt-Shift-D  To create a duration message that connects acto
diagram
- Alt-Shift-C~ To create a create message that connects acto
diagram
i Alt-Shift-S ~ To create a self message on an actor/lifeline in dia
i Alt-Shift-R  To create a recursive message on an actor/lifeline
L Alt-Shift-F  To create a found message that connects to an act
. Alt-Shift-LL  To create a lost message from an actor/lifeline
L Alt-Shift-E  To create a reentrant message that connects acto
diagram
~ Ctrl-Shift-Up To swap the chosen message with the one above
v Ctrl- To swap the chosen message with the one below
Shift-
Down
& Ctrl-R To revert the direction of chosen message
i3 Alt-Shift-O  To open the specification of the message chosen 1
o Ctrl-Del To delete the message chosen in quick editor
o Ctrl-L To link with the diagram, which cause the m

selected when selecting a message in editor, and v

Buttons in Messages pane
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Expanding and collapsing the editor

To hide the editor, click on the down arrow button that appears at the bar on top of
the quick editlolr. To expand, click on the up arrow button.

| Messages |

Collapse the quick
editor

Setting different ways of numbering sequence messages
You are able to set the way of numbering sequence messages either on diagram
base or frame base.

Diagram-based sequence message

Right click on the diagram's background, select Sequence Number and then
either Single Levelor Nested Level from the pop-up menu.

Open Specification...

Add Shape k

Rename...

Default Message Type k

Seq.uenceNumher % P ||« | Automatic Update
Recalculate K Manual

Synchronize to Comrmunication Diagrarn .E'.J]mbering
I : | Single Level
¥ | Show TextEditer | g

5 Mested Level
[_E] Paste View ’
Frame-based Single Level
Ear i Frame-based Mested Level
Step 11:-

If you choose Single Level, all sequence messages will be ordered with integers on
diagram base. On the other hand, if you choose Nested Level, all sequence
messages will be ordered with decimal place on diagram base.
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LifeLine: LifeLing2 LifelLine3

| == = = af

2

3
| 4 «——
| L

LifeLinad LifeLine5 LifeLine&

h 4
F

Right click on the diagram's background, select Sequence Number and then
cither Frame-based Single Level or Frame-based Nested Level from the pop-up

menu.
: Eﬂ Open Specification...

Add Shape

Rename...

Default Message Type

Sequence Mumber I}

Rec.alc;.].la.;c.é.... st lags

Synchronize to Communication Diagram
v | Show Text Editor

Paste View

Paste Model

. ¥ | Automatic Update

Manual
— Murmnbering

Single Level
Mested Level
Frame-based Single Level

|_:| Frarme-based Mested Level

When you set the way of numbering sequence messages on frame base, the
sequence messages in frame will restart numbering sequence message since they
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are independent and ignore the way of numbering sequence message outside the
frame.
LifeLing LifeLing2 LifelLine3

‘ sd Frame )

| 1.2;

1 1.3 S

] 5

LI]‘— LifeLinad LifeLine5 LifeLina&

QUESTIONS

1. Draw the Sequence diagram of College Automation System.

2. What is the need of sequence diagram in a project?

3. What is the difference between nested level and single level sequence?

4. Draw the Sequence diagram of Banking Management system.

Page 39 of 63



Experiment No. 6:

Develop Class diagram

Objective:-

To show diagrammatically the objects required and the relationships between
them while developing a software product.

Software Required :-

Visual Paradigm for UML 8.2

Procedure :-

Step 1:-

Right click Class Diagram on Diagram Navigator and select New
ClassDiagram from the pop-up menu to create a class diagram.

4 .E'T_-@_-v E‘:‘_IE er. I @ Start Page

| Diagram Navigator g | B

CE-Bi-a- §

2P | -
| ﬂ:unhﬂed g l
=t E‘I UML Dizgrams |E |
M Use Case Diagram B

BT oo
Eﬂ Sequem:e Dlag il Nm Class Dlagram h‘ i

M Cummumcatkz |_| Mew Diagram...

L{ﬂ Stateltl':a[::hmﬁ 12 Sort Class Diagram by name
LHJ Activi mgr‘._ 5

|¢| . i ,Il?ﬂ Collapse

“eer, o0, | T 3 2P0
Step 2:-

Creating class
To create class, click Class on the diagram toolbar and then click on the diagram.

AL
44— Generalization =
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A class will be created.

Class JT0

Creating association
To create association from class, click the Association -> Class resource beside
itand drag.

&

gl & LH
/5:13' stomer =
Association -= Class

o=y

Drag to empty space of the diagram to create a new class, or drag to an existing
class to connect to it. Release the mouse button to create the association.

gl A E

ﬂ ;’:c-'. .'m_a “’:

To create aggregation, use the Aggregation -> Class resource instead.

.ﬁ.regatiun == Class
= =

Step 3:-

To edit multiplicity of an association end, right-click near the association end,
select Multiplicityfrom the popup menu and then select a multiplicity.
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@ Open Specification.., Enter
Stereotypes 3

- Rele B (Reservation)
Navigable 4
Multplicity Vv Unepecified
Visibility b 0
Aggregation Kind 4 0.1
Edit Role Name... 0.
Qualifier... 1

- Edit )

A et | D |
Copy k Other...

To show the direction of an association, right click on it and select Presentation
Options > Show Direction from the pop-up menu.

Open Specification... Enter I

Sterectypes »
- Role B (Reservation) — Show Name —
Navigable E ¥ | Follow Diagram (Yes)
Multiplicity ¢ Yes
Visibility 4 Mo
Aggregatiun Kind , Paint Through Label -
i + Follow Diagram (Yes)
Edit Role Name... — J
Qualifi Yes
ualifier..,
- Edit e
4 Cut {¥ | Show Stereotypes
Copy b |[¥ | Show From Role Name
Delete » || ¥ Show ToRole Name
Duplicate... ¥ Show From Role Visibility
change From/To Shapeul ‘_'/__ Show To Role VlElb“lt}’
Reverse Connector (¥ | Show From Multiplicity

Scroll to Customer (¥ ShowTo Mulbp]ictt;,r
Pin " Show Multiplicity Constraints
Show Direction [}

Show Association End Property Stri

Reset Caption Position |

Remove All Turning Point(s)

Selection b Show as Attnbute
0y
Styles and Formatting b ?:3:; A"ﬂl‘ Efife | @‘x!\‘wﬁ‘gﬁ
Presentation Options Foi i~ Config %‘5 ﬁ%f OBtior
et aioil: _ -4
- panka) Kume" per

| il
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Step 4:-

The direction arrow is shown beside the association.

:| i P holds |:
| L

Creating generalization

To create generalization from class, click the Generalization -> Class resource
beside it and drag.
RiE

8 ] L O

Reservation
3 Generalization - = Class

A

Drag to empty space of the diagram to create a new class, or drag to an existing
class to connect to it. Release the mouse button to create the generalization.

Creating attribute

E .
Performance - : :
T A b Astribute I AltShi
" Open Specification... Enter Attribute with Getter and Setter
Stereotypes 4 Operation Alt+Shil
m m ] Model Elernent Properties 4 o L
Sub Diagrams . ]

Template Parameter
Create Parent b

An attribute is created.

To
create attribute, right click the class and select Add > Attribute from the pop-up
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menu.
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1..

Performance

Creating attribute with enter key
After creating an attribute, press the Enter key, another attribute will be created.
This method lets you create multiple attributes quickly and easily.

|

Creating operation
To create operation, right click the class and select Add > Operation from the pop-

up menu.
| Hok u
Performance
-ld : String Add
-Start : Dat
.-Enad: Dﬂt: Open Specification...
-Times : Hours Stereotypes

Model Element Properties

Sub Diagrams

Create Parent

An operation is created.

|5

Performance

-ld ; String
-Start : Date
-End : Date
-Times : Hours

J

operation’)

Attribute

Alt+5hif

Attribute with Getter and Setter

Operation
Constructor

Ternplate Parameter

% Alt+ Shif

Similar to creating attribute, you can press the Enter key to create multiple
operations continuously.
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Drag-and-Drop reordering, copying and moving of class members
To reorder a class member, select it and drag within the compartment, you will seea

thick black line appears indicating where the class member will be placed.
-Times : Hours

+&vailalalely: Integer

+GetTimes): Hours [] k
;Get[]ates{j: Date[]

To copy a class member, select it and drag to the target class while keep pressing
the Ctrl key, you will see a thick black line appears indicating where the class
member will be placed. A plus sign is shown beside the mouse cursor indicating this
1sa copy action.

O ] L) L L [
=

]
One_Time

_Period : Date]]

%L‘ +Make(D : Date, T : Hour)
” [¥] T by

Release the mouse button, the class member will be copied.
I

n |
Sea sonal One_Time

+M akelD : D§B' T Hour) Period : Date[]
J u [

To move a class member, select it and drag to the target class, you will see a thick
black line appears indicating where the class member will be placed. Unlike copy,
do not press the Ctrl key when drag, the mouse cursor without the plus sign

indicates this is a move action.
| =
Sea=sonal

+M ake(D %;te, T : Hour)

Seasonal

l+Make(D : Date, T -
;_a { el Huur}lﬂ
- -
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Release the mouse button, the class member will be moved.

Seasonal ':_" One_Time
-Period Dg_te[] il mtMake(D : Date, T Hour) g
:I'I.I'I ake(D :1ﬂ'.';=.|‘_te, T : Howr)
| |

Model name completion for class
The model name completion feature enables quick creation of multiple views for
the same class model. When create or rename class, the list of classes 1s shown.

[
| Class
E Class sl
[

' Cushom er

E One_Time

Performance

E Reservation

Seasond

E Theatre

Type text to filter classes in the list.

]

C| Class

m_ = 1 =
.:E Class [

ﬁ Cushom er
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Press up or down key to select class in the list, press Enter to confirm. Upon
selecting an existing class, all class members and relationships are shown
immediately.

holds-

Step 5:-

Continue to complete the diagram.

Class Diagram ,I
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Generalization set

A generalization set defines a particular set of generalization relationships that
describe the way
in which a general classifier (or superclass) may be divided using specific
subtypes. To define a generalization set, select the generalizations to include, right
click and select Generalization set > Create Generalization Set... from the popup
menu.

Person
a Open Specification... Enter
4
Female Male Sterectypes k
Model Element Properties k
"'“E Generalization Set 7 Create Generalization Set...
Edit - == =
§ |# | <Unspecified>
£ Cut
Manage Generalization 5ets...
Copy | =

Step 6:-

Name the set in the Manage Generalization Sets dialog box, and confirm by
pressing OK.

23] Manage Generalization Setz ﬁ

lG.u\erakmmnset: Gerder | | i |
Hame: Gender]
| Power type: [l <unspecified>
Coverng Dyt
Seleciable generalirabons: Sedecimd:

(Pavrs - > Parent) [Person - = Femals)
(Paratn - Shadent) {Persan - Mals)

>

Reset [ oK cancel | [ aefel J
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The selected generalizations are grouped. Adjust the connector to make the
diagram tidy.

Person

£

Gender

| ¢

i
Fermale Male Teacher Student

Repeat the steps for other generalizations.

Person

Gencler l‘l ‘T‘ Role in school

Female Male Teacher Student

Questions :

1.Define Class.

2.What is the difference between Class diagram and UML.
3. What is dependency.
4.What is composition.

5. Define Recursive Association.
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Lab Experiment No.7

Use testing tool such as Junit.

Testing is the process of checking the functionality of the application whether it is
working as per requirements and to ensure that at developer level, unit testing
comes into picture. Unit testing is the testing of single entity (class or method). Unit
testing is very essential to every software company to give a quality product to their

customers.
Unit testing can be done in two ways

Manual testing

Executing the test cases manually without any
tool support is known as manual testing.

e Time consuming and tedious: Since test
cases are executed by human resources
so it is very slow and tedious.

e Huge investment in human resources: As
test cases need to be executed manually
so more testers are required in manual
testing.

o Less reliable: Manual testing is less
reliable as tests may not be performed
with precision each time because of
human errors.

e Non-programmable: No programming
can be done to write sophisticated tests
which fetch hidden information.

What is JUnit ?

Automated testing

Taking tool support and executing the test
cases by using automation tool is known as
automation testing.

e Fast Automation runs test cases
significantly faster than human
resources.

e Less investment in human resources:
Test cases are executed by using
automation tool so less tester are
required in automation testing.

e More reliable: Automation tests
perform precisely same operation
each time they are run.

e Programmable: Testers can program
sophisticated tests to bring out
hidden information.

JUnit is a unit testing framework for the Java Programming Language. It is

important in the test driven development, and is one of a family of unit testing

frameworks collectively known as xUnit.
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JUnit promotes the idea of "first testing then coding", which emphasis on setting

up the test data for a piece of code which can be tested first and then can be

implemented . This approach is like "test a little, code a little, test a little, code a

little..

" which increases programmer productivity and stability of program code

that reduces programmer stress and the time spent on debugging.

Features

JUnit is an open source framework which is used for writing & running tests.
Provides Annotation to identify the test methods.

Provides Assertions for testing expected results.

Provides Test runners for running tests.

JUnit tests allow you to write code faster which increasing quality

JUnit is elegantly simple. It is less complex & takes less time.

JUnit tests can be run automatically and they check their own results and
provide immediate feedback. There's no need to manually comb through a
report of test results.

JUnit tests can be organized into test suites containing test cases and even
other test suites.

Junit shows test progress in a bar that is green if test is going fine and it turns
red when a test fails

What is a Unit Test Case ?

A Unit Test Case is a part of code which ensures that the another part of code

(method) works as expected. To achieve those desired results quickly, test

framework is required .JUnit is perfect unit test framework for java programming

language.
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A formal written unit test case is characterized by a known input and by an
expected output, which is worked out before the test is executed. The known input
should test a precondition and the expected output should test a postcondition.

There must be at least two unit test cases for each requirement: one positive test
and one negative test. If a requirement has sub-requirements, each sub-
requirement must have at least two test cases as positive and negative.

Online
You really do not need to set up your own environment to start learning

Java &JUnit programming language. Reason is very simple, we already
have setup Java Programming environment online, so that you can
compile and execute all the available examples online at the same time
when you are doing your theory work. This gives you confidence in what
you are reading and to check the result with different options. Feel free
to modify any example and execute it online.

Try following example using Try it option available at the top right
cornerof the below sample code box:

public class MyFirstJavaProgram {

public static void main(String []args)
{System.out.println("Hello World");

}
b

For most of the examples given in this tutorial, you will find Try it
option,so just make use of it and enjoy your learning.

Local Environment Setup

JUnit is a framework for Java, so the very first requirement is to have JDK
installedin your machine.
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System Requirement

JDK
Memory

Disk Space

1.5 or above.
no minimum requirement.

no minimum requirement.

Operating System no minimum requirement.

Step 1 - verify Java installation in your machine

Now open console and execute the following java command.

OS
Windows
Linux

Mac

Task Command
Open Command Console c:\> java —version
Open Command Terminal  §$ java —version

Open Terminal machine:~ joseph$ java -version

Let's verify the output for all the operating systems:

oS

Windows

Linux

Mac
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Output

java version "1.6.0 21"
Java(TM) SE Runtime Environment (build 1.6.0 21-b07)
Java HotSpot(TM) Client VM (build 17.0-b17, mixed mode, sharing)

java version "1.6.0 21"
Java(TM) SE Runtime Environment (build 1.6.0 21-b07)
Java HotSpot(TM) Client VM (build 17.0-b17, mixed mode, sharing)

java version "1.6.0 21"
Java(TM) SE Runtime Environment (build 1.6.0 21-b07)
Java HotSpot(TM)64-Bit Server VM (build 17.0-b17, mixed mode,
sharing)



Step 2: Set JAVA environment

Set the JAVA_HOME environment variable to point to the base directory
locationwhere Java is installed on your machine. For example

Windows  Set the environment variable JAVA HOM to C:\Program

Files\Java\jdk1.6.0 21 E
Linux export JAVA_HOME=/usr/local/java-current
Mac export JAVA HOME=/Library/Java/Home

Append Java compiler location to System Path.

OS Output

Windows  Append the string ;C:\Program Files\Java\jdk1.6.0 21\bin to the end of
the system variable, Path.

Linux export PATH=$PATH:$JAVA HOME/bin/

Mac not required

Verify Java Installation using java -version command explained above.

Step 3: Download Junit archive

Download latest version of JUnit jar file from http:/www.junit.org. At the time of
writing this tutorial, I downloaded Junit-4.10.jar and copied it into C:\>JUnit
folder.

OS Archive name
Windows  junit4.10.jar
Linux junit4.10.jar

Mac junit4.10 jar
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Step 4: Set JUnit environment
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Set the JUNIT _HOME environment variable to point to the base directory
location where JUNIT jar is stored on your machine. Assuming, we've stored
junit4.10.jar inJUNIT folder on various Operating Systems as follows.

OS Output

Windows  Set the environment variable JUNIT HOME

toC:\JUNIT
Linux export JUNIT HOME=/ust/local/JUNIT
Mac export JUNIT HOME=/Library/JUNIT

Step 5: Set CLASSPATH variable

Set the CLASSPATH environment variable to point to the JUNIT jar location.

Assuming, we've stored junit4.10.jar in JUNIT folder on various Operating
Systemsas follows.

OS Output

i Set the environment variable
Window

S CLASSPATHto
%CLASSPATH%;%JUNIT HOME%\junit4.10.jar;.;

Linux export

CLASSPATH=$CLASSPATH:$JUNIT HOME/junit4.10.jar:.Mac
export

CLASSPATH=$CLASSPATH:$JUNIT HOME/junit4.10 jar:.

Step 6: Test JUnit Setup

Create a java class file name Test unit in C:\ > JUNIT _WORKSPACE

importorg.junit. Test;
import static org.junit.Assert.assertEquals;
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public class TestJunit {
@Test
public void testAdd() {
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String str="Junit is working fine";
assertEquals("Junit is working
fine",str);

}
b

Create a java class file name TestRunner in C:\ > JUNIT WORKSPACE to
executeTest case(s)

importorg.junit.runner.JUnitCore;
importorg.junit.runner.Result;
importorg.junit.runner.notification.Failure;

public class TestRunner {
public static void main(String[] args) {

Result result =
JUnitCore.runClasses(TestJunit.class);for (Failure
failure : result.getFailures()) {
System.out.println(failure.toString());

b

System.out.println(result.wasSuccessful());

}
b

Step 7: Verify the Result

Compile the classes using javac compiler as follows
C:\JUNIT WORKSPACE>javac TestJunit.java

TestRunner.java

Now run the Test Runner to see the result

C:\JUNIT _WORKSPACE>java Test Runner
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Verify the output.
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Experiment No-8

Using configuration management tool-libra

Installation and Use

The Libra features can be installed from the p2 repository of the Indigo

Simultaenous Release (since Indigo M6). As a prerequisite you may install Eclipse
IDE for Java EE Developers.

The update site contains:

¢ OSGi Bundle Facet feature that introduces:
1. A new facet OSGi Bundle for Dynamic Web, JPA and Utility projects.
2. Wizard for converting WTP standard projects to OSGi Enterprise
bundle projects:
e Dynamic Web projects to Web Application Bundle projects
e JPA projects to Persistent Bundle projects
o Utility projects and simple Java projects to OSGi Bundle projects

Both options modify project's MANIFEST.MF in order to become a
validOSGi bundle.

The facet may be enabled during the project creation or after that from the
Properties page of the project. The wizard is available from project's context menu
Configure > Convert to OSGi Bundle Projects...

Note that you may need to adjust your target platform accordingly.

e WAR Products feature which provides WAR deployment for Equinox

basedapplications
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@) Install [E=NEEN)
Available Software |

Check the items that you wish to install.

Work with:  Indigo - http://download.eclipse.org/releases/indigo

Find more software by working with the "Available Software Sites” preferences.

type filter text

Name Version -
4 (@] 000 Web, XML, Java EE and OSGi Enterprise Development
[] = Apache MyFaces Trinidad Tag Support 2.2.200.v20110:
e
[¥] 4+ OSGi Bundle Facet (Incubation) 0.1.0.201105161
("] 4+ PHP Development Tools (PDT) SDK Feature 3.0.0.v2011051¢
[] 4+ Rich Ajax Platform (RAP) Tooling 1.4.0.20110601-
[¥] 4% WAR Products (Incubation) 0.1.0.201105161
[] %= Web Page Editor 2.3.4.v20110511

Create new Web Application Bundle

1. Call the New Dymanic Web Project wizard: New > Project... > Web >
Dynamic Web Project
2. Enter the necessary project information like Project name, Target runtime,
etc.
3. Add the OSGi Bundle facet in the Configuration:
1. Click on the Modify... button in the Configuration group.
2. Choose the OSGi Bundle facet in the Project Facets dialog and click OK.
4. Click Finish to create the Web Application Bundle project.

Create new OSGi Bundle

1. Call the New Faceted Project wizard: New > Project... > General >
FacetedProject

2. Enter the necessary project information like Project name.

3. Click the Next button.

4. Select the OSGi Bundle and Java facets.
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5. Click Finish to create the OSGi Bundle project.

Obtaining Sources

You can find the sources available in Git repository

In order to synchronize them locally, you may use the EGit step-by-step procedure.

The EGit/User Guide provides detailed instruction how to work with EGit.

Updating/Installing EGit

o Start your Eclipse IDE and navigate to Help->Install New Software->Add...

¢ Enter the software update site [1]

e Select the Eclipse EGit (Incubation) and Eclipse JGit (Incubation) and choose
Next> to finish the installation.

During the installation you will be asked to accept the License Agreements.

Aornilable Softvane ]
Theck the Bems that you wish to nstal. “.Ir
etk weiche 1HIn:JfM-ed.w.wm'¢q:Jmﬁ-wﬂr :J S

Fared more softvear e by weorkineg weth the “Seplable Sofpware SEns” prefenences.

= [vecser T
- ¢ Eclipse Gt Toam Provides | Dnoulation)
0" Echpse EGR {Iroubuation) 0,520,008 EIEHGD
=" Ecless EGR - Soamoe {Incubation) 0, B0 00 DO 2G04 50
55 EGk Mybyn (Incubustzon) 0, 120,200 05
= B 0 e (incobation)
[+ Eclprse 3ot {incubation) O E2 0200 IOE2ELE4E
[ Ecigme MGkt - Source (Inculation) 0, 820,000 I0ET6 646

Select AL Desebect A2 ! 2 o sedocted

Doty
=}
=3
¥ Shatmer ooy thes Iabest versiors of svalabls softvars I e meses that dre slready installed
' Group ees by categary what is girp oy ngloled?
W Contact ol update sies during install to find requined software
[ ] ( India VY
i =
7 [t > ¢ o _.4E
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Identifying Yourself

To identify yourself, follow these instructions these instructions

Setting up the Home Directory on Windows

To set up the HOME directory, go through these steps

Configuring SSH in Eclipse

To configure ssh, proceed as follows.
Clone Git Repository

e Open the Git Repository Exploring perspective and in the Git Repositories
view choose the Clone a Git Repository toolbar button

¢ In the URI field of the opened Clone Git Repository wizard enter the URI
ofthe libra git repository: [2] and choose Next

PSCI:MGtﬂrm'll:ry IM_

Sowrce GH Repositony
Ertar bnz bocation of the Source nesotiorn.

il
=

Lecaticn

(k-3 * gt gt aclipse t‘:r;"gfl:br-t-ﬁ: radong eclipoeizra. g & i:an.ai file.
Hiest gileclpaezag

Repcubony path:  fgiiroet/Shratong.eckyselibra.gi

conmeckon

Pretocel g =)

Port:

Ltmerborhin:

7 Es [ pews | [ chea
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e Select the added repository and from its context menu choose Import
Projects...

e Expand the repository tree to Remote Tracking level, select the remote
branch origin/master and from its context menu choose Create Branch... to
create a new local branch

Updating Sources

To keep the sources up to date you have to pull the new changes from the upstream

branch.

Build Infrastructure

The build is based on Maven (at least 3.0.0) and Tycho, executed on the Hudson
server, hosted at Eclipse Foundation.

There are two Hudson jobs available for Libra:

e libra - for building the master git branch.
e libra-indigo - for building the indigo git branch.

Maven Build Sequence

Complete build sequence for a clean build (assuming $M2 HOME/bin is on the path
and local Maven repository at ~/.m2/repository):

[~/org.eclipse.libra/development/org.eclipse.libra.releng] $ mvn clean install
Note that you may need to configure your proxy settings

Proposing and Committing a Patch

The patch file contains a description of changes of a set of resources which can be
automatically applied to another eclipse workspace or git repository. If you want to
propose or commit a patch you need to know that the Eclipse update hook will
examine the Committer's entries of an incoming push. All the committer's entries
have to be made by the committer performing the push, otherwise the push will
fail. Furthermore, your committer ID, or the committer e-mail address registered
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with your committer account at the Eclipse Foundation must be present in the
Committer Email record. For more information on that restriction see: this page.

Proposing a Patch

If you want commit a change on a local feature or bugfix branch and then to export
this change into a patch file, follow the steps below:

1. Open a bug

e Specify the bug component (General; OSGi Facet or WAR)

o Complete the fields about the product version, bug severity, type of
your hardware, operating systems and write a summary and
description of the patch

2. Open the History view of your Eclipse IDE and choose Create Patch...
(The patch file will contain the difference between the commit and its parent
in the history view. Note that the filter of the history view applies also for
patchcreation.)

3. Start the Patch Wizard, select the location of the patch and choose Next (7he
name of the patch file is created from the first line of the commit message.)

4. Change the patch format, if necessary.

5. Attach the patch created to the bug

6. Submit the bug

Committing a Patch

To commit a patch, proceed as follows:

1. Apply the proposed patch using the Patch Wizard

2. Test the patch

3. Commit the patch

4. Setup push configuration with the following push URL.:

ssh://committer id@git.eclipse.org/gitroot/libra/org.eclipse.libra.git

5. Push the patch and see its change number in order to be able to inspect it
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Reproducing a Build to a Certain Change List

Fetch to the specific change and build with Maven as described above.

Viva voce questions:

1.

2.

= VN W»

0.

11.

12.
13

What are the important categories of software?

What is the main difference between a computer program and computer software?
What is software re-engineering?

Describe the software development process

What are SDLC models available?

What is software engineering?
What are various phases of SDLC?
What is data flow diagram ?

Who is software project manager?

What is verification and validation?
What is mean by level-0 Data flow diagram?

What is cohesion?
What is UML diagram?

14. What is SRS?

MCQ Questions:

1. Software is defined as

a) set of programs, documentation & configuration of data
b) set of programs

c¢) documentation and configuration of data

d) None of the mentioned

Answer: a

2. What is Software Engineering?
a) Designing a software
b) Testing a software
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¢) Application of engineering principles to the design a software
d) None of the above
Answer: ¢

3. Who is the father of Software Engineering?
a) Margaret Hamilton

b) Watts S. Humphrey

c¢) Alan Turing

d) Boris Beizer

Answer: b

4. What are the features of Software Code?
a) Simplicity

b) Accessibility

¢) Modularity

d) All of the above

Answer: ¢

5 is a software development activity that is not a part of software processes.

a) Validation

b) Specification
c¢) Development
d) Dependence
Answer: d

6. Define Agile scrum methodology.

a) project management that emphasizes incremental progress
b) project management that emphasizes decremental progress
¢) project management that emphasizes neutral progress

d) project management that emphasizes no progress

Answer: a

7. CASE stands for

a) Computer-Aided Software Engineering
b) Control Aided Science and Engineering
¢) Cost Aided System Experiments

d) None of the mentioned

Answer: a

8. is defined as the process of generating analysis and designing documents?
a) Re-engineering

b) Reverse engineering

¢) Software re-engineering

d) Science and engineering
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Answer: b

9. The activity that distributes estimated effort across the planned project duration by allocating the effort to
specific software developing tasks is

a) Project scheduling

b) Detailed schedule

¢) Macroscopic schedule

d) None of the mentioned

Answer: a

10. What is a Functional Requirement?

a) specifies the tasks the program must complete

b) specifies the tasks the program should not complete
¢) specifies the tasks the program must not work

d) All of the mentioned

Answer: a

11. Why do bugs and failures occur in software?
a) Because of Developers

b) Because of companies

¢) Because of both companies and Developers
d) None of the mentioned

Answer: ¢

12. Attributes of good software is
a) Development

b) Maintainability & functionality
¢) Functionality

d) Maintainability

Answer: b

13. The Cleanroom philosophy was proposed by
a) Linger

b) Mills

c¢) Dyer

d) All of the Mentioned

Answer: d

14. What does SDLC stands for?

a) System Design Life Cycle

b) Software Design Life Cycle

c) Software Development Life Cycle
d) System Development Life cycle
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Answer: ¢

15. Who proposed the spiral model?
a) Barry Boehm

b) Pressman

c) Royce

d) IBM

Answer: a

16. is not among the eight principles followed by the Software Code of Ethics and Professional
Practice.

a) PRODUCT

b) ENVIRONMENT

c) PUBLIC

d) PROFESSION

Answer: b

17. Which of the following are CASE tools?
a) Central Repository

b) Integrated Case Tools

¢) Upper Case Tools

d) All of the mentioned

Answer: d

18. suits the Manifesto for Agile Software Development.
a) Customer collaboration

b) Individuals and interactions

¢) Working software

d) All of the mentioned

Answer: d

19. Software patch is defined as
a) Daily or routine Fix

b) Required or Critical Fix

c¢) Emergency Fix

d) None of the mentioned
Answer: ¢

20. software development team has no permanent leader.
a) Controlled Centralized (CC)

b) Controlled decentralized (CD)

¢) Democratic decentralized (DD)

d) None of the mentioned

Answer: ¢
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