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COLLEGE OF ENGINEERING ROORKEE 

 

 

Vision 
 

"To impart education in Engineering with training, skill upgradation and research in 

futuristic technologies and niche areas." 

 

 

Mission 
 

M1: To develop the professionals having basic and advanced competencies so that they can 

serve the Society & Industry, and face the global challenges.  

M2: To impart education based on latest knowledge, with analytical and experimental skills, 

through advanced methods of training, research and strong Institute-Industry interface.  

M3: To help create innovative and entrepreneurial professional.  

M4: To inculcate strong moral values for a disciplined professional growth. 
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DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING 
 

 

Vision 
 

To promote innovation-centric education and perform research in Computer Science and 

Engineering in pace with industrial development. 

 

Mission 
 

M1: To provide a learning environment that helps students to enhance problem solving skills 

at par with global standards. 

M2: To establish Industry-Institute Interaction to make students ready for the industrial 

environment. 

M3: To provide exposure to students to the latest tools and technologies in the area of 

computer hardware and software. 

M4: To promote research-based projects/activities in the emerging areas. 

M5: To foster the science of creativity and educating ownership for sustainable & scalable 

ventures. 

M6: To pass on the requisite moral characteristics and infuse discipline amongst the students 

to make them attain consistent elevation in their professional life. 
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DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING 
 

 

PROGRAMME EDUCATIONAL OBJECTIVES (PEOs) 
 

PEO1: To equip the students with skills and latest updated so that they can work and 

contribute to the continuously changing landscape of IT Industry. 

PEO2: To provide research-oriented education with knowledge of state-of-art analytical and 

experimental tools to enable students to pursue higher studies in institutions of repute in India 

and abroad 

PEO3: To inculcate culture of professionalism, ethical conduct, team work with good 

communication skills to enable the students to be successful in their career and enable them 

to launch start-ups in their chosen field. 

 

 

PROGRAMME SPECIFIC OUTCOME (PSOs) 
 

PSO1: Students will have the ability to apply software engineering principles to design, 

build, test, and deliver solutions for Software Industry 

PSO2: The students will be able to use programming, database, networking and web 

development concepts for developing solutions for real-life problems. 
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DEPARTMENT OF INFORMATION TECHNOLOGY 

 
 

Vision 

To produce professional graduates trained in the latest tools and technologies of Information 

Technology, and to build a strong teaching & research environment that tracks and responds 

to the challenges of modern times 

 

Mission 

 

1. To impart quality engineering education that enables the students become competent IT 

professionals by providing professional technical education and training.  

2. To imbibe experiential learning blended with critical thinking and strong Industry-

connect for the students and ignite them to pursue Research in emerging areas.  

3. To establish Start-up Eco-system within the department to produce entrepreneurs. 

4. To create disciplined graduates with strong moral values who may continuously thrive for 

higher echelons in the personal and professional life.  
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DEPARTMENT OF INFORMATION TECHNOLOGY 
 

Program Educational Objectives (PEOs) 

 

PEO No. Program Educational Objectives Statements 

PEO1 To equip the students with skills and latest updates so that they can work and 

contribute to the continuously changing landscape of IT Industry. 

PEO2 To provide good academic and research-oriented environment with knowledge of 

latest IT tools to enable students to pursue higher studies in institutions of repute in 

India and abroad. 

PEO3 To inculcate culture of professionalism, ethical conduct, team work with good 

communication skills to enable the students to be successful in their career and 

enable them to launch start-ups in their chosen field. 

 

 Program Specific Outcomes (PSOs) 

PSO1 The ability to understand, analyse and develop programming skills with the latest 

tools and technology in computing and apply standard practices, strategies in 

software development to deliver quality products and/or to pursue entrepreneur. 

PSO2 To induce continuous learning aptitude and an inclination for lifelong learning; and 

intent to act as good citizen by inculcating in them moral values & ethics. 
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                                     Program Outcomes 
Engineering Graduates will be able to: 

 

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering 

problems.  

2. Problem analysis: Identify, formulate, review research literature, and analyze complex 

engineering problems reaching substantiated conclusions using first principles of 

mathematics, natural sciences, and engineering sciences.  

3. Design/development of solutions: Design solutions for complex engineering problems and 

design system components or processes that meet the specified needs with appropriate 

consideration for the public health and safety, and the cultural, societal, and 

environmental considerations.  

4. Conduct investigations of complex problems: Use research-based knowledge and research 

methods including design of experiments, analysis and interpretation of data, and 

synthesis of the information to provide valid conclusions.  

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and 

modern engineering and IT tools including prediction and modelling to complex 

engineering activities with an understanding of the limitations.  

6. The engineer and society: Apply reasoning informed by the contextual knowledge to 

assess societal, health, safety, legal and cultural issues and the consequent responsibilities 

relevant to the professional engineering practice.  

7. Environment and sustainability: Understand the impact of the professional engineering 

solutions in societal and environmental contexts, and demonstrate the knowledge of, and 

need for sustainable development.  

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and 

norms of the engineering practice.  

9. Individual and team work: Function effectively as an individual, and as a member or 

leader in diverse teams, and in multidisciplinary settings.  

10. Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend and 

write effective reports and design documentation, make effective presentations, and give 

and receive clear instructions.  

11. Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as a member 

and leader in a team, to manage projects and in multidisciplinary environments.  

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage 

in independent and life-long learning in the broadest context of technological change.  



 

 

GENERAL LABORATORY INSTRUCTIONS 

1. Students are advised to come to the laboratory at least 5 minutes before (to the starting 

time), those who come after 5 minutes will not be allowed into the lab. 

2. Plan your task properly much before to the commencement, come prepared to the lab 

with the synopsis / program / experiment details. 

3. Student should enter into the laboratory with: 

 Laboratory observation notes with all the details (Problem statement, Aim, 

Algorithm, Procedure, Program, Expected Output, etc.) filled in for the lab session. 

 Laboratory Record updated up to the last session experiments and other utensils (if 

any) needed in the lab. 

 Proper Dress code and Identity card. 

4. Sign in the laboratory login register, write the TIME-IN, and occupy the computer system 

allotted to you by the faculty. 

5. Execute your task in the laboratory, and record the results / output in the lab observation 

note book, and get certified by the concerned faculty. 

6. All the students should be polite and cooperative with the laboratory staff, must maintain 

the discipline and decency in the laboratory. 

7. Computer labs are established with sophisticated and high-end branded systems, which 

should be utilized properly. 

8. Students / Faculty must keep their mobile phones in SWITCHED OFF mode during the 

lab sessions. Misuse of the equipment, misbehaviors with the staff and systems etc., will 

attract severe punishment. 

9. Students must take the permission of the faculty in case of any urgency to go out; if 

anybody found loitering outside the lab / class without permission during working hours 

will be treated seriously and punished appropriately. 

10. Students should LOG OFF/ SHUT DOWN the computer system before he/she leaves the 

lab after completing the task (experiment) in all aspects. He/she must ensure the system / 

seat is kept properly. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Sub. Code BCSP 403 

Sub. Name Software Engineering Lab 

 

COURSE OUTCOMES 
Bloom’s 

Level 

CO1 
Able to prepare SRS documents, design documents, test cases and software configuration 

management and Risk management. 
K2 

CO2 Ability to translate end user requirements into system and software requirements.  
K3 

CO3  Apply concept of use case model, sequence model and state chart model for a given problem. K4 

CO4 Analyze the application domain and prepare models from different viewpoints  K3, K4 

CO5 Able to perform unit testing and integration testing.  K4 

 

CO-PO Matrix 

Course 

Outcome 

 

PO1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

 

PO6 

 

PO7 

 

PO8 

 

PO9 

 

PO10 

 

PO11 

 

PO12 

CO1 3 3 3 3 1 1   1` 2 1 1 

CO2 2 3 1 2       1 1 1  

CO3 2 1 1 1 1             

CO4 3 3 1 2 1             

CO5 3 1 2 2 3             

Avg 2.60 2.20 1.60 2.00 1.50 1.00   1.00 1.50 1.00 1.00 

 

COs PSO1 PSO2 

CO1   3 

CO2   2 

CO3 1 2 

CO4 1 2 

CO5 2 2 

Avg 1.33 2.20 

 

 



 

 

Study and Evaluation Scheme 

 

 

ourse Code Course Name Teaching Scheme Credits Assigned 

BCSP -403 

 

Software 

Engineering Lab 

Theory Practical Tutorial Theory Practical Tutorial Total 

-- 02 

(50 

Marks) 

-- -- 01 -- 01 

 

 

LIST OF PROGRAMS 

 

Subject: Software Engineering.                                                                 Lab Code: BCSP-403 
 

S.No. Name of Experiment CO Mapping 

1 Prepare a SRS document in line with the IEEE recommended standards. CO-1 

2 Draw the use case diagram and specify the role of each of the actors. Also state the 

precondition, post condition and function of each use case. 

CO-4 

3 Draw the activity diagram. CO-3 

4 Identify the classes. Classify them as weak and strong classes and draw the class diagram. CO-3 

5 To perform the function-oriented diagram: DFD and Structured chart CO-1 

6 To perform the user’s view analysis: Use case diagram 

To draw the structural view diagram: Class diagram, object diagram 

CO-2 

7 Draw the sequence diagram for any two scenarios. CO-3 

8 Draw the collaboration diagram. CO-4 

9 Draw the state chart diagram. CO-4 

10 Draw the component diagram. CO-4 

11 To draw the behavioural view diagram: Sequence diagram, Collaboration diagram 

To draw the behavioural view diagram: State-chart diagram, Activity diagram 

CO-4 

12 To draw the implementation view diagram: Component diagram 

To draw the environmental view diagram: Deployment diagram 

CO-4 

13 To perform various testing using the testing tool unit testing, integration testing. CO-5 

14 Perform forward engineering in java. (Model to code conversion) CO-2 

15 Perform reverse engineering in java. (Code to Model conversion) CO-2 

16 Draw the deployment diagram. CO-3 

 
 

 

 

 

 

 

 

 

 

 



 

 

Experiment No. 1 

 

Title: Prepare a SRS document in line with the IEEE recommended standards.  

 

          Software Requirements Specification (SRS) According to IEEE Format. 

Table of Contents 

1. .Introduction ....................................................................................................................................................... 4 
1.1 Purpose .................................................................................................................................................... 4 
1.2 Document Conventions ............................................................................................................................. 4 
1.3 Intended Audience and Reading Suggestions ............................................................................................. 4 
1.4 Product Scope ........................................................................................................................................... 4 
1.5 References ................................................................................................................................................ 4 

2. Overall Description ......................................................................................................................................... 4 
2.1 Product Perspective .................................................................................................................................. 4 
2.2 Product Functions ..................................................................................................................................... 4 
2.3 User Classes and Characteristics ............................................................................................................... 4 
2.4 Operating Environment ............................................................................................................................. 4 
2.5 Design and Implementation Constraints .................................................................................................... 5 
2.6 User Documentation ................................................................................................................................. 5 
2.7 Assumptions and Dependencies ................................................................................................................ 5 

3. External Interface Requirements ...................................................................................................................... 5 
3.1 User Interfaces .......................................................................................................................................... 5 
3.2 Hardware Interfaces .................................................................................................................................. 5 
3.3 Software Interfaces ................................................................................................................................... 5 
3.4 Communications Interfaces ....................................................................................................................... 5 

4. System Features............................................................................................................................................... 5 
4.1 System Feature 1 ...................................................................................................................................... 6 
4.2 System Feature 2 (and so on) .................................................................................................................... 6 

5. Other Nonfunctional Requirements .................................................................................................................. 6 
5.1 Performance Requirements ....................................................................................................................... 6 
5.2 Safety Requirements ................................................................................................................................. 6 
5.3 Security Requirements .............................................................................................................................. 6 
5.4 Software Quality Attributes....................................................................................................................... 6 
5.5 Business Rules .......................................................................................................................................... 6 

6. Other Requirements ......................................................................................................................................... 6 
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Introduction 

Purpose  

<Identify the product whose software requirements are specified in this document, including the revision or 

release number. Describe the scope of the product that is covered by this SRS, particularly if this SRS describes 

only part of the system or a single subsystem.> 

 

Document Conventions 

<Describe any standards or typographical conventions that were followed when writing this SRS, such as fonts 

or highlighting that have special significance. For example, state whether priorities  for higher-level 

requirements are assumed to be inherited by detailed requirements, or whether every requirement statement is 

to have its own priority.> 

 

Intended Audience and Reading Suggestions 

<Describe the different types of reader that the document is intended for, such as 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.> 

 

Product 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.> 

 

References 

<List any other documents or Web addresses to which this SRS refers. These may include user interface style 

guides, contracts, standards, system requirements specifications, use case documents, or a vision and scope 

document. Provide enough information so that the reader could access a copy of each reference, including title, 

author, version number, date, and source or location.> 

 

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 of 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 Functions 

<Summarize the major functions the product must perform or must let the user perform. Details will be 

provided in Section 3, so only a high level summary (such as a bullet list) 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 object 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 most important user classes for this product 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.> 
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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 requirements); 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).> 

 

User Documentation 

<List the user documentation components (such as user manuals, on-line help, and tutorials) that will be 

delivered along with the software. Identify any known user documentation delivery formats or standards.> 

 

Assumptions and Dependencies 

<List any assumed factors (as opposed to known facts) that could affect the requirements stated in the SRS. 

These could include third-party or commercial components that you plan to use, issues around the development 

or operating environment, or constraints. The project could be affected if these assumptions are incorrect, are 

not shared, or change. Also identify any dependencies the project has on external factors, such as software 

components that you intend to reuse from another project, unless they are already documented elsewhere (for 

example, in the vision and scope document or the project plan).> 

 

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 will appear on every screen, keyboard 

shortcuts, error message display standards, 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 physical 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 

data 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 implemented in a specific way (for example, use of a global data area in a 

multitasking operating system), specify this as an implementation 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 formatting. 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.> 

System Features 

<This template illustrates organizing the functional requirements for the product by system features, the major 

services provided by the product. You 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.> 
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System Feature 1 

<Don’t really say “System Feature 1.” State the feature name in just a few words.> 

4.1.1 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 priority component ratings, such as benefit, penalty, cost, and 
risk (each rated on a relative scale from a low of 1 to a high of 9).> 

4.1.2 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.> 

4.1.3 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. Use “TBD” as a placeholder to indicate when necessary information 
is not yet available.> 

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

kind.> 
 

REQ-1:  

REQ-2:  

System Feature 2 (and so on) 

Other Non functional 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 relationships for real time systems. Make such requirements as specific as possible. You 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 issues that affect the product’s design 

or use. Define any safety certifications that must be satisfied.> 

Security Requirements 

<Specify any 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 regulations containing security 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 important to either the customers or 

the developers. Some to consider are: adaptability, availability, correctness, flexibility, interoperability, 

maintainability, portability, reliability, reusability, robustness, testability, and usability. Write these to be 

specific, quantitative, and verifiable when possible. At the least, clarify the relative preferences for various 

attributes, such as ease of use over ease of learning.> 

Business Rules 

<List any operating principles about the product, such as which individuals or roles can perform which 

functions under specific circumstances. These are not functional requirements in themselves, but they may imply 

certain functional requirements to enforce the rules.> 

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.> 
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 Experiment No. 2 

 

Title: Draw the use case diagram and specify the role of each of the actors. Also state 

the precondition, post condition and function of each use case. 
 

     Purpose of Use Case Diagrams 

The purpose of use case diagram is to capture the dynamic aspect of a system. However, this definition is too 

generic to describe the purpose, as other four diagrams (activity, sequence, collaboration, and State chart) also 

have the same purpose. We will look into some specific purpose, which will distinguish it from other four 

diagrams. 

Use case diagrams are used to gather the requirements of a system including internal and external influences. 

These requirements are mostly design requirements. Hence, when a system is analyzed to gather its 

functionalities, use cases are prepared and actors are identified. 

When the initial task is complete, use case diagrams are modeled to present the outside view. 

In brief, the purposes of use case diagrams can be said to be as follows − 

 Used to gather the requirements of a system. 

 Used to get an outside view of a system. 

 Identify the external and internal factors influencing the system. 

 Show the interaction among the requirements is actors. 

 

 

 Use Case Diagram 

Use case diagrams are considered for high level requirement analysis of a system. When the requirements of a 

system are analyzed, the functionalities are captured in use cases. 

We can say that use cases are nothing but the system functionalities written in an organized manner. The second 

thing which is relevant to use cases are the actors. Actors can be defined as something that interacts with the 

system. 

Actors can be a human user, some internal applications, or may be some external applications. When we are 

planning to draw a use case diagram, we should have the following items identified. 

 Functionalities to be represented as use case 

 Actors 

 Relationships among the use cases and actors. 

Use case diagrams are drawn to capture the functional requirements of a system. After identifying the above 

items, we have to use the following guidelines to draw an efficient use case diagram 

 The name of a use case is very important. The name should be chosen in such a way so that it can identify 

the functionalities performed. 

 Give a suitable name for actors. 

 Show relationships and dependencies clearly in the diagram. 

 Do not try to include all types of relationships, as the main purpose of the diagram is to identify the 

requirements. 

 Use notes whenever required to clarify some important points. 

Following is a sample use case diagram representing the order management system. Hence, if we look into the 
diagram then we will find three use cases (Order, Special Order, and Normal Order) and one actor which is the 

customer. 

The Special Order and Normal Order use cases are extended from Order use case. Hence, they have extended 

relationship. Another important point is to identify the system boundary, which is shown in the picture. The 

actor Customer lies outside the system as it is an external user of the system. 
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Use case diagrams can be used for − 

 Requirement analysis and high level design. 

 Model the context of a system. 

 Reverse engineering. 

 Forward engineering. 
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                                                          Experiment No. 3   

 

                                              Title:  Draw Activity Diagram. 

 

Activity Diagrams 
 
 

Activity diagrams can be used in all stages of software development and for various 

purposes.  They are a lot similar to flowcharts. 

Activity Diagram Symbols 

UML has specified a set of symbols and rules for drawing activity diagrams. Following are the commonly used 

activity diagram symbols with explanations. 

Symbol Name  Use 

 

Start/ Initial 

Node 

Used to represent the starting point or the 

initial state of an activity 

  

Activity / Action 

State 

Used to represent the activities of the 

process 

  

Action Used to represent the executable sub-

areas of an activity 

  

Control Flow / 

Edge 

Used to represent the flow of control 

from one action to the other 

  Object Flow / 

Control Edge 

Used to represent the path of objects 

moving through the activity 

  

Activity Final 

Node 

Used to mark the end of all control flows 

within the activity 

  

Flow Final Node Used  to mark the end of a single control 

flow 

https://creately.com/diagram-type/template/gqynfxwy3/activity-chart
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Decision Node Used to represent a conditional branch 

point with one input and multiple outputs 

  

Merge Node Used to represent the merging of flows. 

It has several inputs, but one output. 

  

Fork Used to represent a flow that may branch 

into two or more parallel flows 

  

Merge Used to represent two inputs that merge 

into one output 

  

Signal Sending Used to represent the action of sending a 

signal to an accepting activity 

  

Signal Receipt Used to represent that the signal is 

received 

  

Note/ Comment Used to add relevant comments to 

elements 

 

How to Draw an Activity Diagram 

Activity diagrams can be used to model business requirements, create a high-level view of a system’s 

functionalities, analyze use cases and for various other purposes. In each of these cases, here’s how to draw an 

activity diagram from the beginning. 

Step 1: Figure out the action steps from the use case 

Here you need to identify the various activities and actions your business process or system is made up of. 
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Step 2: Identify the actors who are involved 

If you already have figured out who the actors are, then it’s easier to discern each action they are responsible 

for. 

Step 3: Find a flow among the activities 

Figure out in which order the actions are processed. Mark down the conditions that have to be met in order to 

carry out certain processes, which actions occur at the same time and whether you need to add any branches in 

the diagram. And do you have to complete some actions before you can proceed to others? 

Step 4: Add swim lanes 

You have already figured out who is responsible for each action. Now it’s time to assign them a swim lane and 

group each action they are responsible for under them. 

Click here to start drawing your activity diagram. 

Activity Diagram of ATM SYSTEM FOR ABC BANK   

 

 

 

 

 

 

 

 

 
 

https://creately.com/lp/activity-diagram-tool/
https://creately.com/creately-start?tempID=i38i92071


 

12 
 

Experiment No. 4 

 

Title:  Identify the classes. Classify them as weak and strong classes and draw the                                                             

class diagram. 
 

 

                   Introduction of ER Model 
  

ER Model is used to model the logical view of the system from data perspective which consists of these 

components:  

Entity, Entity Type, Entity Set –  

An Entity may be an object with a physical existence – a particular person, car, house, or employee – or it may 

be an object with a conceptual existence – a company, a job, or a university course.  

An Entity is an object of Entity Type and set of all entities is called as entity set. e.g.; E1 is an entity having 

Entity Type Student and set of all students is called Entity Set. In ER diagram, Entity Type is represented as:  

  

 

Attribute(s):  

Attributes are the properties which define the entity type. For example, Roll_No, Name, DOB, Age, Address, 

Mobile No are the attributes which defines entity type Student. In ER diagram, attribute is represented by an 

oval.  

 

1. Key Attribute –  
The attribute which uniquely identifies each entity in the entity set is called key attribute. For example, Roll No 

will be unique for each student. In ER diagram, key attribute is represented by an oval with underlying lines. 

 

2. Composite Attribute –  

An attribute composed of many other attribute is called as composite attribute. For example, Address attribute of 

student Entity type consists of Street, City, State, and Country. In ER diagram, composite attribute is 

represented by an oval comprising of ovals.  
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3. Multivalved  Attribute –  

An attribute consisting more than one value for a given entity. For example, Phone_No (can be more than one 

for a given student). In ER diagram, multivalued attribute is represented by double oval.  

 

4. Derived Attribute –  

An attribute which can be derived from other attributes of the entity type is known as derived attribute. e.g.; Age 

(can be derived from DOB). In ER diagram, derived attribute is represented by dashed oval.  

 

The complete entity type Student with its attributes can be represented as:  

 

Relationship Type and Relationship Set:  

A relationship type represents the association between entity types. For example,‘Enrolled in’ is a relationship 

type that exists between entity type Student and Course. In ER diagram, relationship type is represented by a 

diamond and connecting the entities with lines.  

 

A set of relationships of same type is known as relationship set. The following relationship set depicts S1 is 

enrolled in C2, S2 is enrolled in C1 and S3 is enrolled in C3.   
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Degree of a relationship set:  

The number of different entity sets participating in a relationship set is called as degree of a relationship set.   

1. Unary Relationship –  

When there is only ONE entity set participating in a relation, the relationship is called as unary relationship. For 

example, one person is married to only one person.  

 

2. Binary Relationship –  

When there are TWO entities set participating in a relation, the relationship is called as binary relationship. For 

example, Student is enrolled in Course.  

 

3. n-ary Relationship –  

When there are n entities set participating in a relation, the relationship is called as n-ary relationship.  

  

Cardinality:  
The number of times an entity of an entity set participates in a relationship set is known as cardinality. 

Cardinality can be of different types:  

1. One to one – When each entity in each entity set can take part only once in the relationship, the cardinality 

is one to one. Let us assume that a male can marry to one female and a female can marry to one male. So the 

relationship will be one to one.  

 

Using Sets, it can be represented as:  
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2. Many to one – When entities in one entity set can take part only once in the relationship set and entities in 

other entity set can take part more than once in the relationship set, cardinality is many to one. Let us assume 

that a student can take only one course but one course can be taken by many students. So the cardinality will be 

n to 1. It means that for one course there can be n students but for one student, there will be only one course.  

 

Using Sets, it can be represented as: 

 

In this case, each student is taking only 1 course but 1 course has been taken by many students.  

3. Many to many – When entities in all entity sets can take part more than once in the 

relationship cardinality is many to many. Let us assume that a student can take more than one course and one 

course can be taken by many students. So the relationship will be many to many.  

 

Using sets, it can be represented as:  
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In this example, student S1 is enrolled in C1 and C3 and Course C3 is enrolled by S1, S3 and S4. So it is many 

to many relationships.  

Participation Constraint:  

Participation Constraint is applied on the entity participating in the relationship set.   

1. Total Participation – Each entity in the entity set must participate in the relationship. If each student 

must enroll in a course, the participation of student will be total. Total participation is shown by double line in 

ER diagram.  

2. Partial Participation – The entity in the entity set may or may NOT participate in the relationship. If 

some courses are not enrolled by any of the student, the participation of course will be partial.  

The diagram depicts the ‘Enrolled in’ relationship set with Student Entity set having total participation and 

Course Entity set having partial participation.  

 

Using set, it can be represented as,  

 

Every student in Student Entity set is participating in relationship but there exists a course C4 which is not 

taking part in the relationship.  

Weak Entity Type and Identifying Relationship:  

As discussed before, an entity type has a key attribute which uniquely identifies each entity in the entity set. But 

there exists some entity type for which key attribute can’t be defined. These are called Weak Entity type.  

For example, A company may store the information of dependents (Parents, Children, Spouse) of an Employee. 

But the dependents don’t have existence without the employee. So Dependent will be weak entity type and 

Employee will be Identifying Entity type for Dependent.  

A weak entity type is represented by a double rectangle. The participation of weak entity type is always total. 

The relationship between weak entity type and its identifying strong entity type is called identifying relationship 

and it is represented by double diamond.  

 

. Primary Key 

A Primary Key is the minimal set of attributes of a table that has the task to uniquely identify the rows, or we 

can say the tuples of the given particular table. 

A primary key of a relation is one of the possible candidate keys which the database designer thinks it's primary. 

It may be selected for convenience, performance and many other reasons. The choice of the possible primary 

key from the candidate keys depend upon the following conditions. 
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o Minimal: The primary key should be composed of the minimum number of attributes that satisfy 

unique occurrences of the tuples. So if one candidate key is formed using two attributes and another 

using a single attribute then the one with the single attribute key should be chosen as the primary key. 

o Accessible: The primary key used should be accessible by anyone who wants to use it. The user must 

easily insert, access or delete a tuple using it. 

o NON NULL Value: The primary key must have a non-null value for each tuple of the relation, which is 

required for the identification of the tuple. 

o Time Variant: The values of the primary key must not change or become null during the time of a 

relation. 

o Unique: The value of the primary key must not be duplicated in any of the tuples of a relation. 

Syntax for creating primary key constraint: 

The primary key constraint can be defined at the column level or table level. 

At column level: 

1. <column_name><datatype> Primary key;   

At table level: 

1. Primary key(<column_name1>[,column_name>]....);   

Properties of a Primary Key: 

o A relation can contain only one primary key. 

o A primary key may be composed of a single attribute known as single primary key or more than one 

attribute known as composite key. 

o A primary key is the minimum super key. 

o The data values for the primary key attribute should not be null. 

o Attributes which are part of a primary key are known as Prime attributes. 

o Primary key is always chosen from the possible candidate keys. 

o If the primary key is made of more than one attribute then those attributes are irreducible. 

o We use the convention that the attribute that form primary key of relation is underlined. 

o Primary key cannot contain duplicate values. 

o Columns that are defined as LONG or LONG RAW cannot be part of a primary key. 

Use of Primary Key 

As defined above, a primary key is used to uniquely identify the rows of a table. Thus, a row that needs to be 

uniquely identified, the key constraint is set as the Primary key to that particular field. A primary key can never 

have a NULL value because the use of the primary key is to identify a value uniquely, but if no value will be 

there, how could it sustain. Thus, the field set with the primary key constraint cannot be NULL. Also, it all 

depends on the user that the user can add or delete the key if applied. 

Understanding Primary Key 

Let's discover some examples through which we can understand the role and use of a Primary key. Generally, in 

a database, we apply the primary key on those tuples or columns through which we need to uniquely identify the 

other database fields. 
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For example: When we store the registration details of the students in the database, we find the registration 

number field unique and assign the primary key to the field. Also, for an employee table, we set the primary key 

on the employee Id of the table. 

 

Let's understand it practically: 

Below is the table named STUDENT_DETAILS, where Roll_no, Name, and Marks are the specified attributes 

of it. 

 

As we know that from these three attributes, the Roll_no attribute is the one that can uniquely identify other two 

attributes of the table as each student is provided with a unique roll number in every organization. So, we can set 

the primary key constraint on the Roll_no column. 
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Experiment No. 5 

 

Title: To perform the function-oriented diagram: DFD and Structured chart 

 
 

Function Oriented Design 
 
 
The design process for software systems often has two levels. At the first level the focus is on deciding which 
modules are needed for the system on the basis of SRS (Software Requirement Specification) and how the 

modules should be interconnected. 

Function Oriented Design is an approach to software design where the design is decomposed into a set of 

interacting units where each unit has a clearly defined function. 

Generic Procedure: 

Start with a high level description of what the software / program does. Refine each part of the description one 

by one by specifying in greater details the functionality of each part. These points lead to Top-Down Structure. 

 

Problem in Top-Down design method: 
Mostly each module is used by at most one other module and that module is called its Parent module. 
Solution to the problem: 

Designing of reusable module. It means modules use several modules to do their required functions. 

 

Function Oriented Design Strategies: 

Function Oriented Design Strategies are as follows: 

 

1. Data Flow Diagram (DFD): 
A data flow diagram (DFD) maps out the flow of information for any process or system. It uses defined 

symbols like rectangles, circles and arrows, plus short text labels, to show data inputs, outputs, storage points 

and the routes between each destination. 

https://www.geeksforgeeks.org/levels-in-data-flow-diagrams-dfd/
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2. Structure Charts: 
It is the hierarchical representation of system which partitions the system into black boxes (functionality is 

known to users but inner details are unknown). Components are read from top to bottom and left to right. 

When a module calls another, it views the called module as black box, passing required parameters and 

receiving results. 

 

 

 1. Data Flow Diagrams: 

A Data Flow Diagram (DFD) is a traditional visual representation of the information flows within a system. A 

neat and clear DFD can depict the right amount of the system requirement graphically. It can be manual, 

automated, or a combination of both. 

It shows how data centers and leaves the system, what changes the information, and where data is stored. 

The objective of a DFD is to show the scope and boundaries of a system as a whole. It may be used as a 

communication tool between a system analyst and any person who plays a part in the order that acts as a starting 

point for redesigning a system. The DFD is also called as a data flow graph or bubble chart. 

The following observations about DFDs are essential: 

1. All names should be unique. This makes it easier to refer to elements in the DFD. 

2. Remember that DFD is not a flow chart. Arrows is a flow chart that represents the order of events; 

arrows in DFD represents flowing data. A DFD does not involve any order of events. 

3. Suppress logical decisions. If we ever have the urge to draw a diamond-shaped box in a DFD, suppress 

that urge! A diamond-shaped box is used in flow charts to represents decision points with multiple 

exists paths of which the only one is taken. This implies an ordering of events, which makes no sense 

in a DFD. 

4. Do not become bogged down with details. Defer error conditions and error handling until the end of the 

analysis. 
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Standard symbols for DFDs are derived from the electric circuit diagram analysis and are shown in fig: 

 

Circle: A circle (bubble) shows a process that transforms data inputs into data outputs. 

Data Flow: A curved line shows the flow of data into or out of a process or data store. 

Data Store:  A set of parallel lines shows a place for the collection of data items. A data store indicates that 

the data is stored which can be used at a later stage or by the other processes in a different order. The data store 

can have an element or group of elements. 

Source or Sink: Source or Sink is an external entity and acts as a source of system inputs or sink of system 

outputs. 

Levels in Data Flow Diagrams (DFD) 

The DFD may be used to perform a system or software at any level of abstraction. Infact, DFDs may be 

partitioned into levels that represent increasing information flow and functional detail. Levels in DFD are 

numbered 0, 1, 2 or beyond. Here, we will see primarily three levels in the data flow diagram, which are: 0-level 

DFD, 1-level DFD, and 2-level DFD. 
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0-level DFD 

It is also known as fundamental system model, or context diagram represents the entire software requirement as 

a single bubble with input and output data denoted by incoming and outgoing arrows. Then the system is 

decomposed and described as a DFD with multiple bubbles. Parts of the system represented by each of these 
bubbles are then decomposed and documented as more and more detailed DFDs. This process may be repeated 

at as many levels as necessary until the program at hand is well understood. It is essential to preserve the 

number of inputs and outputs between levels, this concept is called leveling by DeMacro. Thus, if bubble "A" 

has two inputs x1 and x2 and one output y, then the expanded DFD, that represents "A" should have exactly two 

external inputs and one external output as shown in fig: 

 

The Level-0 DFD, also called context diagram of the result management system is shown in fig. As the bubbles 

are decomposed into less and less abstract bubbles, the corresponding data flow may also be needed to be 

decomposed. 
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1-level DFD 

In 1-level DFD, a context diagram is decomposed into multiple bubbles/processes. In this level, we highlight the 

main objectives of the system and breakdown the high-level process of 0-level DFD into sub processes. 
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2-Level DFD 

2-level DFD goes one process deeper into parts of 1-level DFD. It can be used to project or record the 

specific/necessary detail about the system's functioning. 
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 Structure Chart 
 

  Represent hierarchical structure of modules. It breaks down the entire system into lowest functional modules; 

describe functions and sub-functions of each module of a system to a greater detail. Structure Chart partitions 

the system into black boxes (functionality of the system is known to the users but inner details are unknown). 

Inputs are given to the black boxes and appropriate outputs are generated. 

Modules at top level called modules at low level. Components are read from top to bottom and left to right. 

When a module calls another, it views the called module as black box, passing required parameters and 

receiving results. 

Symbols used in construction of structured chart 
1. Module represents the process or task of the system. It is of three types. 

 Control Module 

A control module branches to more than one sub module. 

 Sub Module 

Sub Module is a module which is the part (Child) of another module. 

 Library Module 
Library Module are reusable and inviolable from any module. 

 

https://practice.geeksforgeeks.org/events/rec/interview-series?utm_source=gfg&utm_medium=in-article&utm_campaign=Interview-ser
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2. Conditional Call 
It represents that control module can select any of the sub module on the basis of some condition. 

 

3. Loop (Repetitive call of module) 

It represents the repetitive execution of module by the sub module. 

A curved arrow represents loop in the module. 

 

All the sub modules cover by the loop repeat execution of module. 

4. Data Flow 
It represents the flow of data between the modules. It is represented by directed arrow with empty circle at 

the end. 

 

5. Control Flow 

It represents the flow of control between the modules. It is represented by directed arrow with filled circle at 

the end. 
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6. Physical Storage 

Physical Storage is that where all the information are to be stored. 

 

Example: Structure chart for an Email server 
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Experiment No.-6 

(a). To perform the user’s view analysis: Use case diagram 

                      (b). to draw the structural view diagram: Class diagram, object diagram 

 

(a). To perform the user’s view analysis: Use case diagram 

 

Use Case Diagrams 

The purpose of use case diagram is to capture the dynamic aspect of a system. However, this definition is too 

generic to describe the purpose, as other four diagrams (activity, sequence, collaboration, and State chart) also 

have the same purpose. We will look into some specific purpose, which will distinguish it from other four 

diagrams. 

Use case diagrams are used to gather the requirements of a system including internal and external influences. 

These requirements are mostly design requirements. Hence, when a system is analyzed to gather its 

functionalities, use cases are prepared and actors are identified. 

When the initial task is complete, use case diagrams are modeled to present the outside view. 

In brief, the purposes of use case diagrams can be said to be as follows − 

 Used to gather the requirements of a system. 

 Used to get an outside view of a system. 

 Identify the external and internal factors influencing the system. 

 Show the interaction among the requirements are actors. 

 

How to Draw a Use Case Diagram? 

Use case diagrams are considered for high level requirement analysis of a system. When the requirements of a 

system are analyzed, the functionalities are captured in use cases. 

We can say that use cases are nothing but the system functionalities written in an organized manner. The second 

thing which is relevant to use cases are the actors. Actors can be defined as something that interacts with the 

system. 

Actors can be a human user, some internal applications, or may be some external applications. When we are 

planning to draw a use case diagram, we should have the following items identified. 

 Functionalities to be represented as use case 

 Actors 

 Relationships among the use cases and actors. 

Use case diagrams are drawn to capture the functional requirements of a system. After identifying the above 

items, we have to use the following guidelines to draw an efficient use case diagram 

 The name of a use case is very important. The name should be chosen in such a way so that it can identify 

the functionalities performed. 

 Give a suitable name for actors. 

 Show relationships and dependencies clearly in the diagram. 

 Do not try to include all types of relationships, as the main purpose of the diagram is to identify the 

requirements. 

 Use notes whenever required to clarify some important points. 

Following is a sample use case diagram representing the order management system. Hence, if we look into the 

diagram then we will find three use cases (Order, Special Order, and Normal Order) and one actor which is the 

customer. 

The Special Order and Normal Order use cases are extended from Order use case. Hence, they have extended 

relationship. Another important point is to identify the system boundary, which is shown in the picture. The 

actor Customer lies outside the system as it is an external user of the system. 
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Where to Use a Use Case Diagram? 

As we have already discussed there are five diagrams in UML to model the dynamic view of a system. Now 
each and every model has some specific purpose to use. Actually these specific purposes are different angles of 

a running system. 

To understand the dynamics of a system, we need to use different types of diagrams. Use case diagram is one of 

them and its specific purpose is to gather system requirements and actors. 

Use case diagrams specify the events of a system and their flows. But use case diagram never describes how 

they are implemented. Use case diagram can be imagined as a black box where only the input, output, and the 

function of the black box is known. 

These diagrams are used at a very high level of design. This high level design is refined again and again to get a 

complete and practical picture of the system. A well-structured use case also describes the pre-condition, post 

condition, and exceptions. These extra elements are used to make test cases when performing the testing. 

Although use case is not a good candidate for forward and reverse engineering, still they are used in a slightly 

different way to make forward and reverse engineering. The same is true for reverse engineering. Use case 

diagram is used differently to make it suitable for reverse engineering. 

In forward engineering, use case diagrams are used to make test cases and in reverse engineering use cases are 

used to prepare the requirement details from the existing application. 

Use case diagrams can be used for − 

 Requirement analysis and high level design. 

 Model the context of a system. 

 Reverse engineering. 

 Forward engineering. 
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 (b). To draw the structural view diagram: Class diagram, object diagram. 
 

Purpose of Class Diagrams 

The purpose of class diagram is to model the static view of an application. Class diagrams are the only diagrams 

which can be directly mapped with object-oriented languages and thus widely used at the time of construction. 

UML diagrams like activity diagram, sequence diagram can only give the sequence flow of the application, 

however class diagram is a bit different. It is the most popular UML diagram in the coder community. 

The purpose of the class diagram can be summarized as − 

 Analysis and design of the static view of an application. 

 Describe responsibilities of a system. 

 Base for component and deployment diagrams. 

 Forward and reverse engineering. 

  

How to Draw a Class Diagram? 
 

Class diagrams are the most popular UML diagrams used for construction of software applications. It is very 

important to learn the drawing procedure of class diagram. 

Class diagrams have a lot of properties to consider while drawing but here the diagram will be considered from 

a top level view. 

Class diagram is basically a graphical representation of the static view of the system and represents different 

aspects of the application. A collection of class diagrams represent the whole system. 

The following points should be remembered while drawing a class diagram − 

 The name of the class diagram should be meaningful to describe the aspect of the system. 

 Each element and their relationships should be identified in advance. 

 Responsibility (attributes and methods) of each class should be clearly identified 

 For each class, minimum number of properties should be specified, as unnecessary properties will make 

the diagram complicated. 

 Use notes whenever required to describe some aspect of the diagram. At the end of the drawing it should 

be understandable to the developer/coder. 

 Finally, before making the final version, the diagram should be drawn on plain paper and reworked as 

many times as possible to make it correct. 

The following diagram is an example of an Order System of an application. It describes a particular aspect of 

the entire application. 

 First of all, Order and Customer are identified as the two elements of the system. They have a one-to-

many relationship because a customer can have multiple orders. 

 Order class is an abstract class and it has two concrete classes (inheritance relationship) SpecialOrder and 

NormalOrder. 

 The two inherited classes have all the properties as the Order class. In addition, they have additional 

functions like dispatch () and receive (). 

The following class diagram has been drawn considering all the points mentioned above. 
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Where to Use Class Diagrams? 

Class diagram is a static diagram and it is used to model the static view of a system. The static view describes 

the vocabulary of the system. 

Class diagram is also considered as the foundation for component and deployment diagrams. Class diagrams are 

not only used to visualize the static view of the system but they are also used to construct the executable code 

for forward and reverse engineering of any system. 

Generally, UML diagrams are not directly mapped with any object-oriented programming languages but the 

class diagram is an exception. 

Class diagram clearly shows the mapping with object-oriented languages such as Java, C++, etc. From practical 

experience, class diagram is generally used for construction purpose. 

In a nutshell it can be said, class diagrams are used for − 

 Describing the static view of the system. 

 Showing the collaboration among the elements of the static view. 

 Describing the functionalities performed by the system. 

 Construction of software applications using object oriented languages. 

  

Object Diagrams 

The purpose of a diagram should be understood clearly to implement it practically. The purposes of object 

diagrams are similar to class diagrams. 

The difference is that a class diagram represents an abstract model consisting of classes and their relationships. 

However, an object diagram represents an instance at a particular moment, which is concrete in nature. 

It means the object diagram is closer to the actual system behavior. The purpose is to capture the static view of a 

system at a particular moment. 

The purpose of the object diagram can be summarized as − 

 Forward and reverse engineering. 

https://www.tutorialspoint.com/uml/uml_object_diagram.htm
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 Object relationships of a system 

 Static view of an interaction. 

 Understand object behavior and their relationship from practical perspective 

How to Draw an Object Diagram? 

We have already discussed that an object diagram is an instance of a class diagram. It implies that an object 

diagram consists of instances of things used in a class diagram. 

So both diagrams are made of same basic elements but in different form. In class diagram elements are in 

abstract form to represent the blue print and in object diagram the elements are in concrete form to represent the 

real world object. 

To capture a particular system, numbers of class diagrams are limited. However, if we consider object diagrams 

then we can have unlimited number of instances, which are unique in nature. Only those instances are 

considered, which have an impact on the system. 

From the above discussion, it is clear that a single object diagram cannot capture all the necessary instances or 

rather cannot specify all the objects of a system. Hence, the solution is − 

 First, analyze the system and decide which instances have important data and association. 

 Second, consider only those instances, which will cover the functionality. 

 Third, make some optimization as the number of instances are unlimited. 

Before drawing an object diagram, the following things should be remembered and understood clearly − 

 Object diagrams consist of objects. 

 The link in object diagram is used to connect objects. 

 Objects and links are the two elements used to construct an object diagram. 

After this, the following things are to be decided before starting the construction of the diagram − 

 The object diagram should have a meaningful name to indicate its purpose. 

 The most important elements are to be identified. 

 The association among objects should be clarified. 

 Values of different elements need to be captured to include in the object diagram. 

 Add proper notes at points where more clarity is required. 

The following diagram is an example of an object diagram. It represents the Order management system which 

we have discussed in the chapter Class Diagram. The following diagram is an instance of the system at a 

particular time of purchase. It has the following objects. 

 Customer 

 Order 

 Special Order 

 Normal Order 

Now the customer object (C) is associated with three order objects (O1, O2, and O3). These order objects are 

associated with special order and normal order objects (S1, S2, and N1). The customer has the following three 

orders with different numbers (12, 32 and 40) for the particular time considered. 

The customer can increase the number of orders in future and in that scenario the object diagram will reflect 

that. If order, special order, and normal order objects are observed then you will find that they have some values. 

For orders, the values are 12, 32, and 40 which implies that the objects have these values for a particular 

moment (here the particular time when the purchase is made is considered as the moment) when the instance is 

captured 

The same is true for special order and normal order objects which have number of orders as 20, 30, and 60. If a 

different time of purchase is considered, then these values will change accordingly. 

The following object diagram has been drawn considering all the points mentioned above 
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Where to Use Object Diagrams? 

Object diagrams can be imagined as the snapshot of a running system at a particular moment. Let us consider an 

example of a running train 

Now, if you take a snap of the running train then you will find a static picture of it having the following − 

 A particular state which is running. 

 A particular number of passengers. which will change if the snap is taken in a different time 

Here, we can imagine the snap of the running train is an object having the above values. And this is true for any 

real-life simple or complex system. 

In a nutshell, it can be said that object diagrams are used for − 

 Making the prototype of a system. 

 Reverse engineering. 

 Modeling complex data structures. 

 Understanding the system from practical perspective. 
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Experiment No. 7 

 

                              Title: Draw the sequence diagram for any two scenarios. 

 

Sequence Diagram 

The sequence diagram represents the flow of messages in the system and is also termed as an event diagram. It 

helps in envisioning several dynamic scenarios. It portrays the communication between any two lifelines as a 

time-ordered sequence of events, such that these lifelines took part at the run time. In UML, the lifeline is 

represented by a vertical bar, whereas the message flow is represented by a vertical dotted line that extends 

across the bottom of the page. It incorporates the iterations as well as branching. 

Purpose of a Sequence Diagram 

1. To model high-level interaction among active objects within a system. 

2. To model interaction among objects inside a collaboration realizing a use case. 

3. It either models generic interactions or some certain instances of interaction. 

Notations of a Sequence Diagram 

Lifeline 

An individual participant in the sequence diagram is represented by a lifeline. It is positioned at the top of the 

diagram. 

 

Actor 

A role played by an entity that interacts with the subject is called as an actor. It is out of the scope of the system. 

It represents the role, which involves human users and external hardware or subjects. An actor may or may not 

represent a physical entity, but it purely depicts the role of an entity. Several distinct roles can be played by an 

actor or vice versa. 
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Activation 

It is represented by a thin rectangle on the lifeline. It describes that time period in which an operation is 

performed by an element, such that the top and the bottom of the rectangle is associated with the initiation and 

the completion time, each respectively. 
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Messages 

The messages depict the interaction between the objects and are represented by arrows. They are in the 

sequential order on the lifeline. The core of the sequence diagram is formed by messages and lifelines. 

Following are types of messages enlisted below: 

o Call Message: It defines a particular communication between the lifelines of an interaction, which 

represents that the target lifeline has invoked an operation. 

 

o Return Message: It defines a particular communication between the lifelines of interaction that 

represent the flow of information from the receiver of the corresponding caller message. 

 

o Self Message: It describes a communication, particularly between the lifelines of an interaction that 

represents a message of the same lifeline, has been invoked. 

 

o Recursive Message: A self message sent for recursive purpose is called a recursive message. In other 

words, it can be said that the recursive message is a special case of the self message as it represents the 

recursive calls. 
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o Create Message: It describes a communication, particularly between the lifelines of an interaction 

describing that the target (lifeline) has been instantiated. 

 

o Destroy Message: It describes a communication, particularly between the lifelines of an interaction that 

depicts a request to destroy the lifecycle of the target. 

 

o Duration Message: It describes a communication particularly between the lifelines of an interaction, 

which portrays the time passage of the message while modeling a system. 
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Note 

A note is the capability of attaching several remarks to the element. It basically carries useful information for 

the modelers. 

 

Sequence Fragments 

1. Sequence fragments have been introduced by UML 2.0, which makes it quite easy for the creation and 

maintenance of an accurate sequence diagram. 

2. It is represented by a box called a combined fragment, encloses a part of interaction inside a sequence 

diagram. 

3. The type of fragment is shown by a fragment operator. 

 

Types of fragments 
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Following are the types of fragments enlisted below; 

Operator Fragment Type 

alt Alternative multiple fragments: The only fragment for which the 

condition is true, will execute. 

opt Optional: If the supplied condition is true, only then the fragments will 

execute. It is similar to alt with only one trace. 

par Parallel: Parallel executes fragments. 

loop Loop: Fragments are run multiple times, and the basis of interaction is 

shown by the guard. 

region Critical region: Only one thread can execute a fragment at once. 

neg Negative: A worthless communication is shown by the fragment. 

ref Reference: An interaction portrayed in another diagram. In this, a frame is 

drawn so as to cover the lifelines involved in the communication. The 

parameter and return value can be explained. 

sd Sequence Diagram: It is used to surround the whole sequence diagram. 

Example of a Sequence Diagram 

An example of a high-level sequence diagram for online bookshop is given below. 

Any online customer can search for a book catalog, view a description of a particular book, add a book to its 

shopping cart, and do checkout. 
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Benefits of a Sequence Diagram 

1. It explores the real-time application. 

2. It depicts the message flow between the different objects. 

3. It has easy maintenance. 

4. It is easy to generate. 

5. Implement both forward and reverse engineering. 

6. It can easily update as per the new change in the system. 

The drawback of a Sequence Diagram 

1. In the case of too many lifelines, the sequence diagram can get more complex. 

2. The incorrect result may be produced, if the order of the flow of messages changes. 

3. Since each sequence needs distinct notations for its representation, it may make the diagram more 

complex. 

4. The type of sequence is decided by the type of message 
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Experiment No. 8 

 

                                       Title: Draw the collaboration diagram. 
 

 

 Collaboration Diagram 

The collaboration diagram is used to show the relationship between the objects in a system. Both the sequence 

and the collaboration diagrams represent the same information but differently. Instead of showing the flow of 

messages, it depicts the architecture of the object residing in the system as it is based on object-oriented 

programming. An object consists of several features. Multiple objects present in the system are connected to 

each other. The collaboration diagram, which is also known as a communication diagram, is used to portray the 

object's architecture in the system. 

Notations of a Collaboration Diagram 

Following are the components of a component diagram that are enlisted below: 

1. Objects: The representation of an object is done by an object symbol with its name and class 

underlined, separated by a colon. 

In the collaboration diagram, objects are utilized in the following ways: 

o The object is represented by specifying their name and class. 

o It is not mandatory for every class to appear. 

o A class may constitute more than one object. 

o In the collaboration diagram, firstly, the object is created, and then its class is specified. 

o To differentiate one object from another object, it is necessary to name them. 

2. Actors: In the collaboration diagram, the actor plays the main role as it invokes the interaction. Each 

actor has its respective role and name. In this, one actor initiates the use case. 

3. Links: The link is an instance of association, which associates the objects and actors. It portrays a 

relationship between the objects through which the messages are sent. It is represented by a solid line. 

The link helps an object to connect with or navigate to another object, such that the message flows are 

attached to links. 

4. Messages: It is a communication between objects which carries information and includes a sequence 

number, so that the activity may take place. It is represented by a labelled arrow, which is placed near a 

link. The messages are sent from the sender to the receiver, and the direction must be navigable in that 

particular direction. The receiver must understand the message. 
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When to use a Collaboration Diagram? 

The collaborations are used when it is essential to depict the relationship between the object. Both the sequence 

and collaboration diagrams represent the same information, but the way of portraying it quite different. The 

collaboration diagrams are best suited for analyzing use cases. 

Following are some of the use cases enlisted below for which the collaboration diagram is implemented: 

1. To model collaboration among the objects or roles that carry the functionalities of use cases and 

operations. 

2. To model the mechanism inside the architectural design of the system. 

3. To capture the interactions that represent the flow of messages between the objects and the roles inside 

the collaboration. 

4. To model different scenarios within the use case or operation, involving a collaboration of several 

objects and interactions. 

5. To support the identification of objects participating in the use case. 

6. In the collaboration diagram, each message constitutes a sequence number, such that the top-level 

message is marked as one and so on. The messages sent during the same call are denoted with the same 

decimal prefix, but with different suffixes of 1, 2, etc. as per their occurrence. 

Steps for creating a Collaboration Diagram 

1. Determine the behaviour for which the realization and implementation are specified. 

2. Discover the structural elements that are class roles, objects, and subsystems for performing the 

functionality of collaboration. 

o Choose the context of an interaction: system, subsystem, use case, and operation. 

3. Think through alternative situations that may be involved. 

o Implementation of a collaboration diagram at an instance level, if needed. 
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o A specification level diagram may be made in the instance level sequence diagram for 

summarizing alternative situations. 

Example of a Collaboration Diagram 

 

Benefits of a Collaboration Diagram 

1. The collaboration diagram is also known as Communication Diagram. 

2. It mainly puts emphasis on the structural aspect of an interaction diagram, i.e., how lifelines are 

connected. 

3. The syntax of a collaboration diagram is similar to the sequence diagram; just the difference is that the 

lifeline does not consist of tails. 

4. The messages transmitted over sequencing is represented by numbering each individual message. 

5. The collaboration diagram is semantically weak in comparison to the sequence diagram. 

6. The special case of a collaboration diagram is the object diagram. 

7. It focuses on the elements and not the message flow, like sequence diagrams. 

8. Since the collaboration diagrams are not that expensive, the sequence diagram can be directly 

converted to the collaboration diagram. 

9. There may be a chance of losing some amount of information while implementing a collaboration 

diagram with respect to the sequence diagram. 

The drawback of a Collaboration Diagram 

1. Multiple objects residing in the system can make a complex collaboration diagram, as it becomes quite 

hard to explore the objects. 

2. It is a time-consuming diagram. 

3. After the program terminates, the object is destroyed. 

4. As the object state changes momentarily, it becomes difficult to keep an eye on every single that has 

occurred inside the object of a system. 
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Experiment  No. 9 

 

                                       Title: Draw the state chart diagram. 
 

 

State Diagrams 
 

A state diagram is used to represent the condition of the system or part of the system at finite instances of time. 

It’s a behavioral diagram and it represents the behavior using finite state transitions. State diagrams are also 

referred to as State machines and State-chart Diagrams. These terms are often used interchangeably. So simply, 

a state diagram is used to model the dynamic behavior of a class in response to time and changing external 

stimuli. We can say that each and every class has a state but we don’t model every class using State diagrams. 

We prefer to model the states with three or more states. 

 

Uses of state chart diagram – 

 We use it to state the events responsible for change in state (we do not show what processes cause those 

events). 

 We use it to model the dynamic behaviour of the system. 

 To understand the reaction of objects/classes to internal or external stimuli. 

Basic components of a state chart diagram – 

1. Initial state – We use a black filled circle represent the initial state of a System or a class. 

 

Figure – initial state notation 

2. Transition – We use a solid arrow to represent the transition or change of control from one state to another. 
The arrow is labelled with the event which causes the change in state. 

 

Figure – transition 

3. State – We use a rounded rectangle to represent a state. A state represents the conditions or circumstances of 

an object of a class at an instant of time. 

 
 

Figure – state notation 
4. Fork – We use a rounded solid rectangular bar to represent a Fork notation with incoming arrow from the 

parent state and outgoing arrows towards the newly created states. We use the fork notation to represent a 

state splitting into two or more concurrent states. 
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Figure – a diagram using the fork notation 

5. Join – We use a rounded solid rectangular bar to represent a Join notation with incoming arrows from the 

joining states and outgoing arrow towards the common goal state. We use the join notation when two or more 

states concurrently converge into one on the occurrence of an event or events. 

 

Figure – a diagram using join notation 

6. Self transition – We use a solid arrow pointing back to the state itself to represent a self transition. There 

might be scenarios when the state of the object does not change upon the occurrence of an event. We use self 

transitions to represent such cases. 

 

Figure – self transition notation 

7. Composite state – We use a rounded rectangle to represent a composite state also.We represent a state with 

internal activities using a composite state. 

 

Figure – a state with internal activities 
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8. Final state – We use a filled circle within a circle notation to represent the final state in a state machine 

diagram. 

 

Figure – final state notation 

Steps to draw a state diagram – 

1. Identify the initial state and the final terminating states. 

2. Identify the possible states in which the object can exist (boundary values corresponding to different 

attributes guide us in identifying different states). 
3. Label the events which trigger these transitions. 

 

Example – state diagram for an online order – 

 

                         Figure – state diagram for an online order  
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                                        Experiment No. 10  

 

                      Title: Draw the component diagram. 
 

Component Diagrams 
 

Purpose of Component Diagrams 

Component diagram is a special kind of diagram in UML. The purpose is also different from all other diagrams 

discussed so far. It does not describe the functionality of the system but it describes the components used to 

make those functionalities. 

Thus from that point of view, component diagrams are used to visualize the physical components in a system. 

These components are libraries, packages, files, etc. 

Component diagrams can also be described as a static implementation view of a system. Static implementation 

represents the organization of the components at a particular moment. 

A single component diagram cannot represent the entire system but a collection of diagrams is used to represent 

the whole. 

The purpose of the component diagram can be summarized as − 

 Visualize the components of a system. 

 Construct executables by using forward and reverse engineering. 

 Describe the organization and relationships of the components. 

 

 

How to Draw a Component Diagram? 

Component diagrams are used to describe the physical artifacts of a system. This artifact includes files, 

executables, libraries, etc 

The purpose of this diagram is different. Component diagrams are used during the implementation phase of an 

application. However, it is prepared well in advance to visualize the implementation details. 

Initially, the system is designed using different UML diagrams and then when the artifacts are ready, component 

diagrams are used to get an idea of the implementation. 

This diagram is very important as without it the application cannot be implemented efficiently. A well-prepared 

component diagram is also important for other aspects such as application performance, maintenance, etc. 

Before drawing a component diagram, the following artifacts are to be identified clearly − 

 Files used in the system. 

 Libraries and other artifacts relevant to the application. 

 Relationships among the artifacts. 

After identifying the artifacts, the following points need to be kept in mind. 

 Use a meaningful name to identify the component for which the diagram is to be drawn. 

 Prepare a mental layout before producing the using tools. 

 Use notes for clarifying important points. 

Following is a component diagram for order management system. Here, the artifacts are files. The diagram 

shows the files in the application and their relationships. In actual, the component diagram also contains dlls, 

libraries, folders, etc. 

In the following diagram, four files are identified and their relationships are produced. Component diagram 

cannot be matched directly with other UML diagrams discussed so far as it is drawn for completely different 

purpose. 

 



 

50 
 

The following component diagram has been drawn considering all the points mentioned above. 

 

Where to Use Component Diagrams? 

We have already described that component diagrams are used to visualize the static implementation view of a 

system. Component diagrams are special type of UML diagrams used for different purposes. 

These diagrams show the physical components of a system. To clarify it, we can say that component diagrams 

describe the organization of the components in a system. 

Organization can be further described as the location of the components in a system. These components are 

organized in a special way to meet the system requirements. 

As we have already discussed, those components are libraries, files, executables, etc. Before implementing the 

application, these components are to be organized. This component organization is also designed separately as a 

part of project execution. 

Component diagrams are very important from implementation perspective. Thus, the implementation team of an 

application should have a proper knowledge of the component details 

 

Component diagrams can be used to − 

 Model the components of a system. 

 Model the database schema. 

 Model the executables of an application. 

 Model the system's source code. 
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Experiment No. 11 

 

Title: (a) To draw the behavioural view diagram: Sequence diagram, Collaboration                      

diagram 

     (b) To draw the behavioural view diagram: State-chart diagram, Activity diagram 

 
 

 

(a) To draw the behavioural view diagram: Sequence diagram, Collaboration diagram 
 

Behavioural Diagrams 
 

UML behavioral diagrams visualize, specify, construct, and document the dynamic aspects of a system. The 

behavioral diagrams are categorized as follows: use case diagrams, interaction diagrams, state–chart diagrams, 

and activity diagrams. 

Use Case Model 

 

A use case describes the sequence of actions a system performs yielding visible results. It shows the interaction 

of things outside the system with the system itself. Use cases may be applied to the whole system as well as a 

part of the system. 

Actor 

An actor represents the roles that the users of the use cases play. An actor may be a person (e.g. student, 

customer), a device (e.g. workstation), or another system (e.g. bank, institution). 

The following figure shows the notations of an actor named Student and a use case called Generate Performance 

Report. 

 
Use case diagrams 

Use case diagrams present an outside view of the manner the elements in a system behave and how they can be 

used in the context. 

Use case diagrams comprise of − 

 Use cases 

 Actors 

 Relationships like dependency, generalization, and association 

Use case diagrams are used − 

 To model the context of a system by enclosing all the activities of a system within a rectangle and focusing 

on the actors outside the system by interacting with it. 

 To model the requirements of a system from the outside point of view. 
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Example 

Let us consider an Automated Trading House System. We assume the following features of the system − 

 The trading house has transactions with two types of customers, individual customers and corporate 

customers. 

 Once the customer places an order, it is processed by the sales department and the customer is given the 
bill. 

 The system allows the manager to manage customer accounts and answer any queries posted by the 

customer. 

 
Interaction Diagrams 

Interaction diagrams depict interactions of objects and their relationships. They also include the messages 

passed between them. There are two types of interaction diagrams − 

 Sequence Diagrams 

 Collaboration Diagrams 

Interaction diagrams are used for modeling − 

 The control flow by time ordering using sequence diagrams. 

 The control flow of organization using collaboration diagrams. 

 

 

 

Sequence Diagrams 

Sequence diagrams are interaction diagrams that illustrate the ordering of messages according to time. 

Notations − These diagrams are in the form of two-dimensional charts. The objects that initiate the 

interaction are placed on the x–axis. The messages that these objects send and receive are placed along the y–

axis, in the order of increasing time from top to bottom. 
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Example − A sequence diagram for the Automated Trading House System is shown in 

the following figure. 

 

Collaboration Diagrams 

Collaboration diagrams are interaction diagrams that illustrate the structure of the objects that send and receive 

messages. 

Notations − In these diagrams, the objects that participate in the interaction are shown using vertices. The links 

that connect the objects are used to send and receive messages. The message is shown as a labeled arrow. 

Example − Collaboration diagram for the Automated Trading House System is illustrated in the figure below. 
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(b) To draw the behavioural view diagram: State-chart diagram, Activity diagram 

 

State–Chart Diagrams: 
 

A state–chart diagram shows a state machine that depicts the control flow of an object from one state to another. 

A state machine portrays the sequences of states which an object undergoes due to events and their responses to 

events. 

State–Chart Diagrams comprise of − 

 States: Simple or Composite 

 Transitions between states 

 Events causing transitions 

 Actions due to the events 

State-chart diagrams are used for modeling objects which are reactive in nature. 

Example 

In the Automated Trading House System, let us model Order as an object and trace its sequence. The following 

figure shows the corresponding state–chart diagram. 

 

Activity Diagrams 

An activity diagram depicts the flow of activities which are ongoing non-atomic operations in a state machine. 

Activities result in actions which are atomic operations. 

Activity diagrams comprise of − 

 Activity states and action states 

 Transitions 

 Objects 

Activity diagrams are used for modeling − 

 Work flows as viewed by actors, interacting with the system. 

 Details of operations or computations using flowcharts. 
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Example 

The following figure shows an activity diagram of a portion of the Automated Trading 

House System. 
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Experiment No. 12 

 

 

Title : (a) To draw the implementation view diagram: Component diagram 

        (b) To draw the environmental view diagram: Deployment diagram. 
 

 

(a) To draw the implementation view diagram: Component diagram 
 

 

Component Diagrams 

Component diagram is a special kind of diagram in UML. The purpose is also different from all other diagrams 

discussed so far. It does not describe the functionality of the system but it describes the components used to 

make those functionalities. 

Thus from that point of view, component diagrams are used to visualize the physical components in a system. 

These components are libraries, packages, files, etc. 

Component diagrams can also be described as a static implementation view of a system. Static implementation 

represents the organization of the components at a particular moment. 

A single component diagram cannot represent the entire system but a collection of diagrams is used to represent 

the whole. 

The purpose of the component diagram can be summarized as − 

 Visualize the components of a system. 

 Construct executables by using forward and reverse engineering. 

 Describe the organization and relationships of the components. 

 

How to Draw a Component Diagram? 

Component diagrams are used to describe the physical artifacts of a system. This artifact includes files, 

executables, libraries, etc 

The purpose of this diagram is different. Component diagrams are used during the implementation phase of an 

application. However, it is prepared well in advance to visualize the implementation details. 

Initially, the system is designed using different UML diagrams and then when the artifacts are ready, component 

diagrams are used to get an idea of the implementation. 

This diagram is very important as without it the application cannot be implemented efficiently. A well-prepared 

component diagram is also important for other aspects such as application performance, maintenance, etc. 

Before drawing a component diagram, the following artifacts are to be identified clearly − 

 Files used in the system. 

 Libraries and other artifacts relevant to the application. 

 Relationships among the artifacts. 

After identifying the artifacts, the following points need to be kept in mind. 

 Use a meaningful name to identify the component for which the diagram is to be drawn. 

 Prepare a mental layout before producing the using tools. 

 Use notes for clarifying important points. 

Following is a component diagram for order management system. Here, the artifacts are files. The diagram 

shows the files in the application and their relationships. In actual, the component diagram also contains dlls, 

libraries, folders, etc. 
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In the following diagram, four files are identified and their relationships are produced. Component diagram 

cannot be matched directly with other UML diagrams discussed so far as it is drawn for completely different 

purpose. 

 

The following component diagram has been drawn considering all the points mentioned above. 

 

Where to Use Component Diagrams? 

We have already described that component diagrams are used to visualize the static implementation view of a 

system. Component diagrams are special type of UML diagrams used for different purposes. 

These diagrams show the physical components of a system. To clarify it, we can say that component diagrams 

describe the organization of the components in a system. 

Organization can be further described as the location of the components in a system. These components are 

organized in a special way to meet the system requirements. 

As we have already discussed, those components are libraries, files, executables, etc. Before implementing the 

application, these components are to be organized. This component organization is also designed separately as a 

part of project execution. 

Component diagrams are very important from implementation perspective. Thus, the implementation team of an 

application should have a proper knowledge of the component details 

 

Component diagrams can be used to − 

 Model the components of a system. 

 Model the database schema. 

 Model the executables of an application. 

 Model the system's source code. 
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  (b) To draw the environmental view diagram: Deployment diagram. 
 

Deployment diagrams are used to visualize the topology of the physical components of a system, where the 

software components are deployed. 

Deployment diagrams are used to describe the static deployment view of a system. Deployment diagrams 

consist of nodes and their relationships. 

Purpose of Deployment Diagrams 

The term Deployment itself describes the purpose of the diagram. Deployment diagrams are used for describing 

the hardware components, where software components are deployed. Component diagrams and deployment 

diagrams are closely related. 

Component diagrams are used to describe the components and deployment diagrams shows how they are 

deployed in hardware. 

UML is mainly designed to focus on the software artifacts of a system. However, these two diagrams are special 

diagrams used to focus on software and hardware components. 

Most of the UML diagrams are used to handle logical components but deployment diagrams are made to focus 

on the hardware topology of a system. Deployment diagrams are used by the system engineers. 

The purpose of deployment diagrams can be described as − 

 Visualize the hardware topology of a system. 

 Describe the hardware components used to deploy software components. 

 Describe the runtime processing nodes. 

 

 

How to Draw a Deployment Diagram? 

Deployment diagram represents the deployment view of a system. It is related to the component diagram 

because the components are deployed using the deployment diagrams. A deployment diagram consists of nodes. 

Nodes are nothing but physical hardware used to deploy the application. 

Deployment diagrams are useful for system engineers. An efficient deployment diagram is very important as it 

controls the following parameters − 

 Performance 

 Scalability 

 Maintainability 

 Portability 

Before drawing a deployment diagram, the following artifacts should be identified − 

 Nodes 

 Relationships among nodes 

Following is a sample deployment diagram to provide an idea of the deployment view of order management 

system. Here, we have shown nodes as − 

 Monitor 

 Modem 

 Caching server 

 Server 

The application is assumed to be a web-based application, which is deployed in a clustered environment using 

server 1, server 2, and server 3. The user connects to the application using the Internet. The control flows from 

the caching server to the clustered environment. 

The following deployment diagram has been drawn considering all the points mentioned above. 
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Where to Use Deployment Diagrams? 

Deployment diagrams are mainly used by system engineers. These diagrams are used to describe the physical 

components (hardware), their distribution, and association. 

Deployment diagrams can be visualized as the hardware components/nodes on which the software components 

reside. 

Software applications are developed to model complex business processes. Efficient software applications are 
not sufficient to meet the business requirements. Business requirements can be described as the need to support 

the increasing number of users, quick response time, etc. 

To meet these types of requirements, hardware components should be designed efficiently and in a cost-

effective way. 

Now-a-days software applications are very complex in nature. Software applications can be standalone, web-

based, distributed, mainframe-based and many more. Hence, it is very important to design the hardware 

components efficiently. 

Deployment diagrams can be used − 

 To model the hardware topology of a system. 

 To model the embedded system. 

 To model the hardware details for a client/server system. 

 To model the hardware details of a distributed application. 

 For Forward and Reverse engineering. 
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Experiment No. 13 

 

Title: To perform various testing using the testing tool, unit testing, integration testing. 

 software testing 

Tools   can be categorized, depending on the licensing (paid or commercial, open-source), technology usage, 

type of testing, and so on. 

With the help of testing tools, we can improve our software performance, deliver a high-quality product, and 

reduce the duration of testing, which is spent on manual efforts. 

The software testing tools can be divided into the following: 

o Test management tool 

o Bug tracking tool 

o Automated testing tool 

o Performance testing tool 

o Cross-browser testing tool 

o Integration testing tool 

o Unit testing tool 

o Mobile/android testing tool 

o GUI testing tool 

o Security testing tool 

Test management tool 

Test management tools are used to keep track of all the testing activity, fast data analysis, manage manual and 

automation test cases, various environments, and plan and maintain manual testing 

The test management tool is connected with the automation software. These types of tools had various 

strategies for testing and multiple sets of features. Some of the test management tools had capabilities to 

design the test case with the help of requirements. 

It is best for test managing, scheduling, defect logging, tracking, and analysis. 

Some of the most commonly used test management tools are as follows: 

o Quality centre 

o RTH 

o Testpad 

o Test Monitor 

o PractiTest 

 

Quality center 

The quality center is a test management tool that is launched by HP, which is also known as ALM 

https://www.javatpoint.com/software-testing-tutorial
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[Application life cycle management] tool. 

This is very helpful for both test management and SDLC because it supports multiple stages of the software 

development life cycle. 

It is a web-based testing tool which helps us to control the software from scratch like collection of 

requirement, planning, designing, testing, and maintenance, but it is a time taking process. 

This tool offers integration to other HP products like Load runner and UFT. 

 

Features of Quality centre 

Following are the commonly used features of HP quality center/ ALM: 

o This tool is used to check the test configurations. 

o With the help of this tool, we can manage the release and authoring the test and execution. 

o This tool helps in project planning and tracking. 

o It provides cross-project customization and test resources. 

o It is used to manage risk-based quality and lab management. 

RTH 

RTH is another web-based open-source tool, and it stands for the Requirement and testing hub. It is used to 

manage the requirements, test results, and also have bug tracking facilities. This tool follows a structured 

approach to extend the visibility of the testing process with the help of a common repository for test cases, 

test result, requirements, and test plans. 

 

Test pad 

It is a test plan tool which helps us to identify the defects or bugs. It is a combination of simple checklists 

and spreadsheets. And these spreadsheets are used by the developers for making the notes. While 

performing exploratory testing, regression testing, and Adhoc testing, this tool is a perfect choice for the test 

engineer because it provides the keyboard-driven interface and checklist approach. 

 

Features of Test pad tool 

o With the help of the Testpad tool, we can create our templates. 

https://www.javatpoint.com/software-engineering-software-development-life-cycle
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o This tool provides secure hosting, secure communication, and reliable data. 

o Testpad is mobile and tablet friendly. 

o In the test pad, we can upload the screenshots and images. 

o We can easily copy and paste the data from the word, excel, or any other test files. 

o It has a keyboard-driven editor having JavaScript that is the responsive User interface. 

o This tool invites the guest tester if we don't need the accounts. 

o This tool is organized with drag 'n' drop and group the checklists into the folder. 

Test Monitor 

It is a powerful test management tool, which helps us to manage a wide range of test cases, milestone, and 

test runs. With the help of this tool, we can get a real-time understanding of our testing process. It is a test 

editor, which can run the test case within minutes. For the tester, it offers a simple interface built where the 

tester can execute the test case at any time, any place with no required experience. 

 

Features of Test Monitor tool 

Some of the commonly used features of Test Monitor tool are as follows: 

o This tool offers the requirement specification to execute the test case and analysis of the risks. 

o This tool will monitor our planning and progress. 

o It gives a complete result tracking. 

o It is designed to make the testing process more effective, faster, and more structured than excel. 

o This tool has a reporting capabilities. 

Practi Test 

This tool is used to increase the end-to-end visibility of our complete testing process and also see the test 

execution in real-time. With the help of this tool, we can only focus on testing rather than reporting or 

releasing our product on time. 

 

 

Following are some critical features of PractiTest: 

o This tool is used to track the bug and issues by simply e-mailing the system, and it provides the 

advance filters which help us to stop the duplicate bugs even before they are reported. 
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o It makes sure the visibility of our project with customized dashboards and reports. 

o It helps us to plan our testing process with better time management. 

o This tool had a smart filter feature, which helps us to manage our work. 

o PractiTest enables easy customization for our projects without writing code. 

 

 

Bug tracking tool 

The defect tracking tool is used to keep track of the bug fixes and ensure the delivery of a quality product. This 

tool can help us to find the bugs in the testing stage so that we can get the defect-free data in the production 

server. With the help of these tools, the end-users can allow reporting the bugs and issues directly on their 

applications. 

 

Defect/Bug tracking tool 

We have various types of bug tracking tools available in software testing that helps us to track 

the bug, which is related to the software or the application. 

Some of the most commonly used bug tracking tools are as follows: 

o Jira 

o Bugzilla 

o BugNet 

o Redmine 

o Mantis 

o Trac 

o Backlog 
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Jira 

Jira is one of the most important bug tracking tools. Jira is an open-source tool that is used for 

bug tracking, project management, and issue tracking in manual testing 

. Jira includes different features, like reporting, recording, and workflow. In Jira, we can track 

all kinds of bugs and issues, which are related to the software and generated by the test 

engineer. 

 
 

Bugzilla 

Bugzilla is another important bug tracking tool, which is most widely used by many 

organizations to track the bugs. It is an open-source tool, which is used to help the customer, 

and the client to maintain the track of the bugs. It is also used as a test management tool 

because, in this, we can easily link other test case management tools such as ALM, quality 

Centre, etc. 

It supports various operating systems such as Windows, Linux, and Mac 

. 

 

Bugzilla 

has some features which help us to report the bug easily: 

o A bug can be list in multiple formats 

o Email notification controlled by user preferences. 

o It has advanced searching capabilities 

o This tool ensures excellent security. 

o Time tracking 

BugNet 

It is an open-source defect tracking and project issue management tool, which was written 

in ASP.NETand C# 

Programming language and support the Microsoft SQLdatabase. The objective of BugNet is to 

reduce the complicity of the code that makes the deployment easy. 

The advanced version of BugNet is licensed for commercial use. 
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The feature of Bug Net tool are as follows: 

o It will provide excellent security with simple navigation and administration. 

o BugNet supports various projects and databases. 

o With the help of this tool, we can get the email notification. 

o This has the capability to manage the Project and milestone. 

o This tool has an online support community 

Redmine 

It is an open-source tool which is used to track the issues and web-based project management 

tool. Redmine tool is written in Ruby 

programing language and also compatible with multiple databases like MySQL, Microsoft 

SQL, and SQLite 

. 

While using the Redmine tool, users can also manage various projects and related subprojects. 

 

 

Some of the common characteristics of Redmine tools are as follows: 

o Flexible role-based access control 

o Time tracking functionality 

o A flexible issue tracking system 

o Feeds and email notification 

o Multiple languages support (Albanian, Arabic, Dutch, English, Danish and so on) 

MantisBT 

MantisBT stands for Mantis Bug Tracker. It is a web-based bug tracking system, and it is also 

an open-source tool. MantisBT is used to follow the software defects. It is executed in the PHP 

https://www.javatpoint.com/ruby-tutorial
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programing language. 

 

Some of the standard features are as follows: 

o With the help of this tool, we have full-text search accessibility. 

o Audit trails of changes made to issues 

o It provides the revision control system integration 

o Revision control of text fields and notes 

o Notifications 

o Plug-ins 

o Graphing of relationships between issues. 

Trac 

Another defect/ bug tracking tool is Trac, which is also an open-source web-based tool. It is 

written in the Python programming language. Trac supports various operating systems such as 

Windows, Mac, UNIX, Linux, and so on. Trac is helpful in tracking the issues for software 

development projects. 

We can access it through code, view changes, and view history. This tool supports multiple 

projects, and it includes a wide range of plugins that provide many optional features, which 

keep the main system simple and easy to use. 

 

Backlog 

The backlog is widely used to manage the IT projects and track the bugs. It is mainly built for 

the development team for reporting the bugs with the complete details of the issues, 

comments, updates and change of status. It is a project management software. 

 

Features of backlog tool are as follows: 

o Gantt and burn down charts 
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o It supports Git and SVN repositories 

o It has the IP access control feature. 

o Support Native iOS and Android apps 

 

     Automation testing tool 

The automation testing is used to change the manual test cases into a test script with the help of some 

automation tools. 

We have various types of automation testing tools available in the market. Some of the most commonly used 

automation testing tools are as follows: 

o Selenium 

o Watir 

o QTP 

o Telerik Studio 

o Testim 

o Applitools 

 

Selenium 

It is an open-source and most commonly used tool in automation testing. This tool is used to test web-based 

applications with the help of test scripts, and these scripts can be written in any programming language such 

as java, python, C#, Php, and so on. 

 

Features of Selenium 

This tool is most popular because of its various features. Following are standard features of Selenium: 

  

o Selenium supports only web-based application, which means that the application can be opened by the 

browser or the URL like Gmail, Amazon, etc. 

o Selenium does not support a stand-alone application, which means that the application is not opened in 

the browser or URL like Notepad, MS-Word, Calculator, etc. 

https://www.javatpoint.com/java-tutorial
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o Selenium web driver is the latest tool in the selenium community that removes all the drawbacks of the 

previous tool (selenium-IDE). 

o Selenium web-driver is powerful because it supports multiple programming languages, various 

browsers, and different operating systems and also supports mobile applications like iPhone, Android. 

Watir 

Watir stands for web application testing in ruby which is written in the Ruby programming language. testing in 

ruby. It is a web application testing tool, which is open-source and supports cross-browser testing tool and 

interacts with a platform like a human that can validate the text, click on the links and fill out the forms. 

 

 

Following are the characteristics of Watir testing tools: 

o It supports various browsers on different platforms like Google Chrome, Opera, Firefox, Internet 

Explorer, and Safari. 

o Watir is a lightweight and powerful tool. 

o We can easily download the test file for the UI. 

o We can take the screenshots once we are done with the testing, which helps us to keep track of the 

intermediate testing. 

o This tool has some inbuilt libraries, which helps to check the alerts, browser windows, page-

performance, etc. 

QTP 

QTP tool is used to test functional regression test cases of the web-based application. QTP stands for Quick Test 

Professional, and now it is known as Micro Focus UFT [Unified Functional Testing]. This is very helpful for the 

new test engineer because they can understand this tool in a few minutes. QTP is designed on the scripting 

language like VB script to automate the application. 

 

 

Following are the most common features of QTP: 

https://www.javatpoint.com/ruby-tutorial
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o This tool support record and playback feature. 

o QTP uses the scripting language to deploy the objects, and for analysis purposes, it provides test 

reporting. 

o Both technical and non-technical tester can use QTP. 

o QTP supports multiple software development environments like Oracle, SAP, JAVA, etc. 

o With the help of QTP, we can test both desktop and web-based applications. 

o In this tool, we can perform BPT (Business process testing). 

Telerik Studio 

It is modern web application which support functional test automation. With the help of this tool, we can test the 

load, performance, and functionality of the web and mobile applications and also identify the cross-browser 

issues. 

 

Below are some essential features of Telerik test studio: 

o Telerik test studio allows us to deliver quality products on time. 

o This tool supports all types of applications, such as desktop, web, and mobile. 

o This tool supports Asp.Net, AJAX, HTML, JavaScript, WPF, and Silverlight application testing. 

o It supports multiple browsers like Firefox, Safari, Google Chrome, and Internet Explorer for the test 

execution process. 

o With the help of this tool, we can do the sentence based UI validation. 

Testim 

It is another automation testing tool, which can execute the test case in very little time and run them in various 

web and mobile applications. This tool will help us to enhance the extensibility and stability of our test suites. It 

provides the flexibility to cover the functionalities of the platform with the help of JavaScript and HTML. 

 

Features of Testim 

o The Test stability is very high in testim tool. 

o This tool will support parallel execution. 

o In this tool, we can capture the screenshots. 

o This tool will automatically create the tests. 

o With the help of this tool, we can perform requirements-based and parameterized testing. 

https://www.javatpoint.com/javascript-tutorial
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Appli tools 

This tool is used to check the look and feel and user's feedback on the application. It can easily incorporate with 

the presented test instead of creating a new analysis. Applitools is monitoring software, which provides visual 

application management and AI-powered visual UI testing. It is an open-source tool that helps us to deliver a 

quality product. 

 

Below are the characteristics of Applitools: 

o This tool has active user access management. 

o For various devices, it allows cross-browser testing. 

o It will deliver the visual test reports to the users. 

o It is available on the public and dedicated cloud. 

 

 

Performance testing tool 

Performance or Load testing tools are used to check the load, stability, and scalability of the application. When 

n-number of the users using the application at the same time, and if the application gets crashed because of the 

immense load, to get through this type of issue, we need load testing tools. 

 

Performance testing tools (Load testing tools) 

When we have to measure the load, stability, response time of the application, we required some performance 

(load) testing tools, which help us to test the performance of the software or an application. Performance testing 

tools can be open-source and commercial. 

We have various types of performance testing tools available in the market; some of the most used performance 

(load) testing tools are as follows: 

o Apache JMeter 

o LoadRunner[HP] 

o LoadNinja 

o WebLOAD 

o LoadComplete 

o NeoLoad 

o LoadView 
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Apache JMeter 

It is used to test the performance of both static and dynamic resources and dynamic web applications. This tool 

is completely designed on the JAVA application to load the functional test behavior and measure the 

performance of the application. It is an open-source tool that facilitates users or developers to use the source 

code for the development of other applications. 

It can be used to reproduce the huge load on a server, object, or network, group of servers to test its power, or to 

explore the complete performance in multiple load types. Previously it was used to test the web application, but 

now it is expanded to other test functions also. 

 

 

Below are some essential elements of JMeter: 

o This tool supports a user-friendly GUI, which is interactive and straightforward. 

o JMeter maintains multiple testing approaches, such as functional, distributed, and load testing. 

o It is incredibly extensible to load the performance test in the multiple types of servers such as database 

server: LDAP, JMS, JDBC, web server: SOAP, HTTPS, HTTP, and mail server: POP3 

o It is a platform-independent because it is designed with the help of JAVA, so it can run on any 

platform, which accepts a JVM like Window, Mac, and Linux, etc. 

 

LoadRunner 

It is one of the most powerful tools of performance testing, which is used to support the performance testing for 

the extensive range of protocols, number of technologies, and application environments. 

It quickly identifies the most common causes of performance issues. And also accurately predict the application 

scalability and capacity. 
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Feature of LoadRunner 

o It will support XML; that's why we can easily view and handle the XML data within the test scripts. 

o It supports a large range of applications, which will reduce the time to understand and explain the 

reports. 

o With the help of this tool, we can get detailed performance test reports. 

o It will reduce the cost of distributed load testing. 

o It will provide the operational tool for deployment tracking. 

o This tool is used to reduce the cost of software and hardware. 

LoadNinja 

LoadNinja is powered by SmartBear. With the help of this tool, product teams and the test engineer will 

construct the application with more concentration rather than writing the load testing scripts. We can keep track 

of user interactions, find the performance issues directly, and debug them in real-time. It will change the load 

emulators with the real browsers. 

 

WebLOAD 

WebLOAD testing tool is used to test the test application with the help of load testing, performance testing, and 

stress testing. For the authentication of web and mobile applications, the WebLOAD tool combines the 

performance, scalability, and integrity as a single process. It will support the multi-protocols such as HTTPS, 

XML, HTTP, and so on, which helps us to control the load of the large number of users. 

 

Following are the most commonly used features of Web LOAD: 

o It will provide a flexible test scenario creation. 

o This tool detects the bottleneck automatically. 

o Customer support can be easily approachable. 

o It can evaluate the performance test results from any browser or mobile device. 

o It will generate the load from the cloud. 
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Load Complete 

It is another performance (load) testing tool. It is used to create and run automated tests for web services and 

web servers. It supports all types of browsers, web services. It will check our web server's performance when we 
have encountered a huge load. With the help of this tool, we can observe multiple server metrics such as CPU 

usage, throughout the test runs. 

 

Features of Load Complete 

o It will provide load modeling for performance testing, which means that it allows us to generate a 

massive load for stress testing. 

o With the help of this, we can record and playback our actions in the web browser. 

o It supports various platforms like Windows, UNIX. 

o During the load testing, it will verify the server message body by taking the help of template-based 

rules, which make sure that the correct functioning of the server. 

o It can test various types of applications like Flash, Flex, Silverlight, and Ajax. 

o It will generate the load test reports, which include the customization of the user interface. 

NeoLoad 

Neotys develop a testing tool which is called NeoLoad. The NeoLoad is used to test the performance test 

scenarios. With the help of NeoLoad, we can find the bottleneck areas in the web and the mobile app 

development process. 

The NeoLoad testing tool is faster as compared to traditional tools. It will support the complete range of web, 

mobile, and packaged applications, like SAP, Oracle, Salesforce, and so on, which cover all our testing needs. 

And also share and manage the test resources. 

 

Following are some essential features of NeoLoad: 

o It will support various frameworks and protocols such as HTTP/2, HTML5, API, AngularJS, Web 

Socket, SOAP, etc. 

o It has a robust code-less design. 

o It will change the functional test script into the performance test scripts. 

o It will automatically update the test scripts. 

o It will generate real-time test results. 
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Load View 

The By dotcom-monitor powers it. With the help of this tool, we can display the real performance of the 

application. It is used to perform load testing in the real browsers that will give the correct data. It is a cloud-

based tool that can be deployed in less time. 

 

Features of Load View 

o It is used to find the bottlenecks and ensure the scalability of the applications. 

o It will perform cloud-based load testing in real browsers. 

o With the help of this tool, we can easily build our test scripts. 

o It will support various Rich internet applications like Java, PHP, Ruby, HTML5, Flash, Silverlight, and 

so on. 

o It includes global cloud-based testing, point, and click scripting. 

o It provides the dedicated Static IPs, which can be configured and allows us to execute our tests for the 

target resource behind a firewall. 

 

 

Cross-browser testing tool 

This type of tool is used when we need to compare a web application in the various web browser platforms. It is 

an important part when we are developing a project. With the help of these tools, we will ensure the consistent 

behavior of the application in multiple devices, browsers, and platforms. 
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Integration testing tool 

This type of tool is used to test the interface between modules and find the critical bugs that are happened 

because of the different modules and ensuring that all the modules are working as per the client requirements. 

 Integration testing tools 

Integration testing tools are used to test the interface between modules and find the bugs; these bugs may 

happen because of the multiple modules integration. The main objective of these tools is to make sure that the 

specific modules are working as per the client's needs. To construct integration testing suites, we will use these 

tools. 

Some of the most used integration testing tools are as follows: 

o Citrus 

o Fitnesse 

o TESSY 

o Protractor 

o Rational Integration tester 

 

Citrus 

It is the most commonly used integration testing tool, which is a test framework and written in the Java 

programming language 

. It is used to take the request and respond to both server-side and client-side. It is used to authenticate the XML 

.JSONfiles. It supports multiple protocols such as HTTP 

. JMS, and SOAP 

to achieve end-to-end use case testing. 

 

Feature of Citrus 

o It is both an open-source and a licensed tool; that's why it provides a low-cost solution. 

o Citrus is used to send and receive messages. 

o With the help of this tool, we can validate the database. 
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o It will describe the sequence of messages. 

o Error replication. 

o It produces the message and authenticates responses. 

o It will use the advance logic in test cases. 

o It provides the test plan and documents the test coverage. 

FitNesse 

It is an open-source tool that does not need separate installation, we need to download the java jar file, and we 

can use it directly. It is written in Java language and supports another programming language such as Python 

 C++ 

 C# 

 Ruby 

 and so on. 

With the help of this tool, we can get a quick response from the users. 

 

Features of FitNesse 

o It is used to verify the needs of the actual software application for any software project. 

o It is used to run the test and match the real output to the expected output. 

o With the help of this tool, we can easily use the wiki web server. 

o It also supports an agile style of black-box testing, regression, and acceptance testing. 

TESSY 

It is an essential tool for integration testing that is used to execute the integration and unit testing for the 

embedded software. It will take care of the whole test organization along with the requirements, traceability, test 

management, and the coverage measurement. 

TESSY helps us to find the code coverage of an application. With the help of CTE (classification of tree editor), 

we can design the test cases. And we can edit the test data by using TDE (test data Editor). 

 

Following are the standard features of TESSY tool: 

o It has the floating license application rights 
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o The three primary functions of TESSY are TIE (Test interface Editor), TDE (Test Data Editor), and 

workspace. 

o It is used to analyze the interface of the function and defines the variable used by that function. 

o TESSY supports C++ and C programming languages. 

o For the test execution results, it creates the test report. 

Protractor 

It is an open-source end-to-end testing framework, which is designed for the AngularJS 

and Angular application, and written in JavaScript. It is a NodeJS 

program that is used to find the web elements in the AngularJS applications 

. Once the application is running in a real browser, it will execute the tests against our application. 

 

Features of Protractor 

o With the help of Protractor, we can execute the instance of our application. 

o It is used for integration testing. 

o From the end-users point of view, it performs the tests. 

o It is used to write the end-to-end test. 

o It is used for dynamic web applications. 

Rational Integration Tester 

Previously it is known as a Green hat, but now it is acquired by IBM 

and known as rational integration tester. It gives the scripting free environment for developing business process 

integration projects and tests for SOA 

messaging. It belongs to a rational test workbench. 

This tool provides the cost-productive test environments that enable clients to test application early during the 

development life cycle. With the help of this tool, we can avoid the integration issues by using iterative and 

agile development process. 

 

Features of Rational Integration Tester 

o It will allow us to perform integration, functional, and regression testing. 

o If some modules are missing, but the testing will continue, generates code and reusable stubs. 

o It will provide the recording facilitating, which upload and export from rational integration tester to the 

rational test control panel. 

o In this, we can build the tests from the requirements and also generate the virtual services to delete the 

test needs. 

o It is used for constant integration in the software life cycle 
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Unit testing tools 

When we have to find and authenticate the particular module or unit of the code, we need the 

unit testing tools. With the help of these tools, we can build secure design and documentation 

and decrease the bug count. 

Generally, unit testing is a manual process, but now some of the organization has automated 

the unit test with the help of these tools. By using unit testing tools, we can cover the 

maximum coverage, performance, compatibility, and integration testing. 

All  the unit testing tool is implemented as a plug-in for the eclipse. Unit testing tools are used 

by the developers to test the source code of the application or to achieve the source code of the 

application. 

Following are the most commonly used tools of unit testing 

: 

o NUnit 

o JUnit 

o TestNG 

o Mockito 

o PHPUnit 

 

NUnit 

One of the most commonly used unit testing tools is NUnit. It is an open-source tool and 

initially ported from the JUnit, which works for all .Net languages. NUnit was written entirely 

in the C# language 

and fully redesigned to get the advantage of many .Net language features. Like custom 

attributes and other reflection related capabilities. 
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Features of NUnit 

o It powerfully supports the data-driven tests. 

o In this, we can execute the tests parallelly. 

o It allows assertions as a static method of the asset class. 

o It uses a console runner to load and execute tests. 

o NUnit supports various platforms such as Silverlight, Xamarin mobile, .NET core, 

and compact framework. 

JUnit 

It is another open-source unit testing framework, which was written in Java programing 

language 

. It is mainly used in the development of the test-driven environment. Junit offers the 

annotation, which helps us to find the test method. This tool helps us to enhance the efficiency 

of the developer, which provides the consistency of the development code and reduces the 

time of the debugging. 

 

Feature of JUnit 

o It offers the assertions for testing expected results. 

o In this tool, we can quickly develop a code that enhances the quality of the code. 

o This tool can be structured in the test suites, which have the test cases. 

o To run the test, it gives the test runners. 

o It will take less time to run the test cases. 

 

TestNG 

It is an open-source tool, which supports Java and .Net programming languages. Test Next 

Generation (TestNG) is an advance unit testing tool, which is stimulated from JUnit and NUnit 

testing frameworks. Still, few new functionalities (Additional Annotation, Parallel Execution, 

Group Execution, Html Report, and Listener) make a TestNG more powerful tool. 

For the automation process, TestNG will be used to handle the framework component and 

achieve the batch execution without any human interference. 

https://www.javatpoint.com/java-tutorial
https://www.javatpoint.com/java-tutorial
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Following are the some commonly used features of TestNG 

:TestNG support various instance of the same test cases, parameterized, annotation, data-

driven, functional, integration, and unit testing. 

o In the case of development, TestNG will be used to develop a unit test case, and each 

unit test case will test the business logic of the source code. 

o It will provide a flexible test configuration. 

o It will have the Dependent methods for application server testing 

o With the help of TestNG, we have full control over the test cases and the execution of 

the test cases. 

o It is supported by multiple plug-in and tools such as IDEA, Eclipse, and Maven, and 

so on. 

 

Mockito 

It is a mocking framework that is used in the unit testing, and it was written in the Java 

programing language. Mockito is also an open-source tool introduced by the 

MIT (Massachusetts Institute of Technology) License. 

With the help of Mockito, we can develop the testable application. The primary objective of 

using this tool is to simplify the development of a test by mocking external dependencies and 

use them in the test code. It can be used with other testing frameworks such as TestNG and 

Junit. 

 

Feature of Mockito 

o It will be used to support exceptions. 

o With the help of the annotation feature, we can produce the mocks. 

o We do not need to write the mocks object on our own. 

o It will support return values. 

o It provides multiple methods like verify(), mock(), when(), etc., which are helpful to 

test Java applications. 

https://www.javatpoint.com/features-of-testng
https://www.javatpoint.com/features-of-testng


 

81 
 

 

PHP Unit 

Another unit testing tool is PHPUnit, which was written in PHP programing language. It is an 

instance of the xUnit architecture and based on the JUnit framework. It can generate the test 

results output in many various formats with JSON 

 JUnit XML, TestDox, and Test anything protocol. We can run the test cases on the cross-

platform operating system. 

 

 

Features of PHPUnit 

o PHP Unit will provide the logging, code coverage analysis. 

o Its development is hosted on GitHub. 

o PHP Unit uses assertions to validate the performance of the specific component. 

o With the help of this tool, developers can identify the issues in their newly developed 

code. 
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Experiment  No. 14 

 

 Title: Perform forward engineering in java. (Model to code conversion)”  
 

 

Performing the forward engineering 

The example shows how to perform a simple java code generation. 

Step #1. Creating CodeEngineeringSet 

Project project = Application.getInstance().getProject(); 

String name = "sample CE project"; 

String workingDir = OPENAPI_DATA_DIRECTORY_PATH; 

  

// create a working package 

ElementsFactory ef = project.getElementsFactory(); 

Package workingPackage = ef.createPackageInstance(); 

workingPackage.setName("my working package"); 

workingPackage.setOwner(project.getModel()); 

  
// creating a code engineering set 

CodeEngineeringSet javaGenerationSet = CodeEngineeringManager.createCodeEngineeringSet( 

CodeEngineeringConstants.Languages.JAVA, null, name, project, workingPackage, workingDir); 

Step #2. Adding model elements to CodeEngineeringSet 

 

Step #3. Performing the CodeEngineeringSet generation 

CodeEngineeringManager.generate(javaGenerationSet); 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

Project project = Application.getInstance().getProject(); 

  

// create a new element 

ElementsFactory ef = project.getElementsFactory(); 

Class classA = ef.createClassInstance(); 

classA.setName("ClassA"); 

classA.setOwner(project.getModel()); 
List<BaseElement> modelsForSample = new ArrayList<BaseElement>(); 

modelsForSample.add(classA); 

javaGenerationSet.addElementsToCodeEngineeringSet(modelsForSample); 
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Experiment  No. 15 
 

  Title:  Perform reverse engineering in java. (Code to Model conversion). 
 

Performing the reverse engineering 

The example shows how to perform a simple java code reverse. 

 

Step #1. Creating CodeEngineeringSet 

    Project project = Application.getInstance().getProject(); 

    String name = "sample CE project"; 

    String workingDir = OPENAPI_DATA_DIRECTORY_PATH;// e.g C:\myworkingPackage 

   

    // create a working package 

    ElementsFactory ef = project.getElementsFactory(); 

    Package workingPackage = ef.createPackageInstance(); 

    workingPackage.setName("my working package"); 

    workingPackage.setOwner(project.getModel()); 

   
    // creating a code engineering set 

    CodeEngineeringSet ces = CodeEngineeringManager.createCodeEngineeringSet( 

  CodeEngineeringConstants.Languages.JAVA, null, name, project, workingPackage, workingDir); 

Here the null dialect is used for the java language, because java doesn't have any dialect. 

 

Step #2. Adding the source code to CodeEngineeringSet 

ddAllFilesRecursivelyToCES(new File(workingDir + File.separator + "test directory")); // starting from C:\myworkingPackage\test directory\ 

This sets the given instance of the code engineering set working directory and adds all files from that directory. 

Set java classpaths for the project: 

    String[] claspath = new String[] { path1, path2, path3, path4 }; 

    JavaCodeEngineeringManager.setJavaClasspath(project, claspath); 

 

Step #3. Performing the reverse of CodeEngineeringSet 

     CodeEngineeringManager.reverse(ces, false); 
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                                                      Experiment  No. 16 

 

                                     Title: Draw the deployment diagram. 
 

 

. 

. 

Purpose of Deployment Diagrams 

The term Deployment itself describes the purpose of the diagram. Deployment diagrams are used for describing 

the hardware components, where software components are deployed. Component diagrams and deployment 

diagrams are closely related. 

Component diagrams are used to describe the components and deployment diagrams shows how they are 

deployed in hardware. 

UML is mainly designed to focus on the software artifacts of a system. However, these two diagrams are special 

diagrams used to focus on software and hardware components. 

Most of the UML diagrams are used to handle logical components but deployment diagrams are made to focus 

on the hardware topology of a system. Deployment diagrams are used by the system engineers. 

The purpose of deployment diagrams can be described as − 

 Visualize the hardware topology of a system. 

 Describe the hardware components used to deploy software components. 

 Describe the runtime processing nodes. 

How to Draw a Deployment Diagram? 

Deployment diagram represents the deployment view of a system. It is related to the component diagram 

because the components are deployed using the deployment diagrams. A deployment diagram consists of nodes. 

Nodes are nothing but physical hardware used to deploy the application. 

Deployment diagrams are useful for system engineers. An efficient deployment diagram is very important as it 

controls the following parameters − 

 Performance 

 Scalability 

 Maintainability 

 Portability 

Before drawing a deployment diagram, the following artifacts should be identified − 

 Nodes 

 Relationships among nodes 

Following is a sample deployment diagram to provide an idea of the deployment view of order management 

system. Here, we have shown nodes as − 

 Monitor 

 Modem 

 Caching server 

 Server 

The application is assumed to be a web-based application, which is deployed in a clustered environment using 

server 1, server 2, and server 3. The user connects to the application using the Internet. The control flows from 

the caching server to the clustered environment. 

The following deployment diagram has been drawn considering all the points mentioned above. 
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Where to Use Deployment Diagrams? 

Deployment diagrams are mainly used by system engineers. These diagrams are used to describe the physical 

components (hardware), their distribution, and association. 

Deployment diagrams can be visualized as the hardware components/nodes on which the software components 

reside. 

Software applications are developed to model complex business processes. Efficient software applications are 
not sufficient to meet the business requirements. Business requirements can be described as the need to support 

the increasing number of users, quick response time, etc. 

To meet these types of requirements, hardware components should be designed efficiently and in a cost-

effective way. 

Now-a-days software applications are very complex in nature. Software applications can be standalone, web-

based, distributed, mainframe-based and many more. Hence, it is very important to design the hardware 

components efficiently. 

Deployment diagrams can be used − 

 To model the hardware topology of a system. 

 To model the embedded system. 

 To model the hardware details for a client/server system. 

 To model the hardware details of a distributed application. 

 For Forward and Reverse engineering. 
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