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Q1: What is Software? 
A1: According to Institute of Electrical and Electronic Engineers (IEEE) software is “a collection of 
computer programs, procedures, rules, and associated documentation and data”. 
 
Q2: What is software engineering? 
A2: Software engineering is the application of systematic, disciplined, quantifiable approach to the 
development, operation, maintenance of software; that is; the application of engineering to the 
software. 
Alternative Answer: 
Software engineering provides methods and tools to deal with the complexities involved in software 
development and enables us to develop a high-quality, reliable, maintainable, and error free software 
that satisfies customers’ requirements. 
 
Q3: What is software component?  
A3: Council and Heinmann define the term software component as follows: 
“A software component is a software element that conforms to a component model and can be 
independently deployed and composed without modification according to a composition.” 
According to Szyperski “A software component is a unit of composition with contractually specified 
interfaces and explicit context dependencies only. A software component can be deployed 
independently and is subject to composition by third parties.” 
 
Q4: Discusses about Software characteristics 
A4: Different individuals judge software on different basis. This is because they are involved with the 
software in different ways. For example, users want the software to perform according to their 
requirements. Similarly, developers involved in designing, coding and maintenance of the software 
evaluate the software by looking at the internal characteristics of the products, before delivering it to 
the user. Software characteristics are classified into six major components (See Figure). These 
components are listed below: 

 
                                                      Figure: Software Characteristics 
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Functionality: Refers to the degree of performance of the software against its intended purpose. 
Reliability: Refers to the ability of software to perform a required function under given condition for a 
specified period. 
Usability: Refers the degree to which software is easy to use. 
Efficiency: Refers to the ability of software to use system resource in the most effective and efficient 
manner. 
Maintainability: Refers to the ease with which a software system can be modified to add capabilities, 
improve system performance, or correct errors. 
Portability: Refers to the ease with which software developers can transfer software from one 
platform to another, without (or with minimum) changes. In simple terms, it refers to the ability of 
software to function properly on different hardware and software platforms without making any 
changes in it.  
In addition robustness and integrity are also considered. These are as follows:  
Robustness: Robustness refers to the extent to which software can continue to operate correctly 
despite the introduction of invalid input 
Integrity: integrity refers to the extent to which unauthorised access or modification of software or 
data can be controlled in the computer system. 
 
Q5. Discuss about Software engineering Layers. 
A5. Software engineering can be viewed as a layered technology (See Figure). The various layers are 
as follows: 
Process Layer: The process layer is an adhesive that enables rational and timely development of 
computer software. Process defines an outline for a set of key process areas that must be acclaimed for 
effective delivery of software engineering technology. 
Method Layer: The method layer provides technical knowledge for developing software. This layer 
covers a broad array of tasks that include requirements, analysis, design, program construction, testing, 
and support phases of the software development. 
Tools Layer: The tools layer provides computerised or semi-computerised support for the process and 
method layer. Sometimes tools are integrated in such a way that other tools can use information 
created by one tool. This multi usage is commonly referred to as computer aided software 
engineering (CASE). CASE combines software, hardware, and software engineering database to 
create software engineering analogous to computer-aided design (CAD) for hardware. CASE aids in 
application development including analysis, design, code generation, and debugging and testing. 
 

 
                                              Figure 2: Layers of Software Engineering 
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Q6: Define System Software. 
A6: This class of software is responsible for managing and controlling operations of a computer 
system. System software is a group of programs rather than one program and is responsible for using 
computer resources efficiently and effectively. For example, operating system is system software, 
which controls the hardware, manages memory and multi-tasking functions, and acts as an interface 
between applications programs and the computer. 
 
Q7: Define Real-time software. 
A7: This class of software observes, analyses, and controls real world events as they occur. Generally, 
a real time system guarantees a response to an external event within a specified period of time. For 
example, real-time software is used for navigation in which the computer must react to a steady flow 
of new information without interruption. Most of the defence organisations all over the world use real-
time software to control their military hardware. 
 
Q8: Define Business Software. 
A8: This class of software is widely used in areas where the management and control of financial 
activities is of utmost importance. The fundamental component of business software comprises of 
payroll, inventory, accounting, and software that permits user to access relevant data from the 
database. These activities are usually performed with the help of specialised business software that 
facilitates efficient framework in the business operation and in management decisions. 
 
Q9: Define Engineering and scientific software. 
A9: This class of software has emerged as a powerful tool to provide help in the research and 
development of next generation technology. Applications, such as study of celestial bodies, study of 
under-surface activities, and programming of orbital path for space shuttle are heavily dependent on 
engineering and scientific software. This software is designed to perform precise calculations on 
complex numerical data that are obtained during real-time environment. 
 
Q10. Define Artificial intelligence (AI) software. 
A10: This class of software is used where the problem solving technique is non-algorithmic in nature. 
The solutions of such problems are generally non-agreeable to computation or straightforward 
analysis. Instead, these problems require specific problem solving strategies that include expert 
system, pattern recognition, and game playing techniques. In addition, it involves different kinds of 
searching techniques including the use of heuristics. The role of artificial intelligence software is to 
add certain degree of intelligence into the mechanical hardware to have the desired work done in an 
agile manner. 
 
Q11: Define Web-based software. 
A11: This class of software acts as an interface between the user and the Internet. Data on the Internet 
can be in the form of text, audio, or video format, linked with hyperlinks. Web browser is web-based 
software that retrieves web pages from the Internet. The software incorporates executable instructions 
written in special scripting languages, such as CGI or ASP. Apart from providing navigation on the 
web, this software also supports additional features that are useful while surfing the Internet. 
 
Q12: Describe Software engineer and their skills. 
A12: A software engineer is an individual responsible for analysis, design, testing, implementation, 
and maintenance of effective and efficient software system.  
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In addition, software engineer is also responsible for maintaining subsystems and external interfaces, 
subject to time and budgetary constraints. 
Generally, software engineer should possess the following qualities: 
Problem solving skills: Software engineer should develop algorithms and solve programming 
problems. 
Programming skills: Software engineer should be well versed in data structures and algorithms, and 
must be expert in one or more programming languages and possess strong programming capabilities. 
Design approaches: Software engineer should be familiar with numerous design approaches required 
during the development of software, at the same time, he/she should be able to translate ambiguous 
requirements and needs into precise specifications, and be able to converse with the use of a system in 
terms of applications. 
Software technologies: Software engineer should have good understanding of software technologies. 
Ability to move among several levels of abstractions at different stages of the software project, from 
specific application procedures and requirements to the detailed coding level is also required. 
Project management: Software engineer should know how to make a project work, on time and on 
budget, in order to produce quality applications and systems. 
Model of the application: Software engineer should be able to create and use a model of the 
application to guide choices of the many trade-offs that will be faced by him/her. 
 
Q13: What is Software Requirement Specification (SRS)? 
A13: A software requirements specification (SRS) is a document that captures complete description 
about how the system is expected to perform. It is usually signed off at the end of requirements 
engineering phase. 
Qualities of SRS are as follows: 

 Correct 

 Unambiguous 
 Complete 

 Consistent 

 Ranked for Importance and/or stability 

 Verifiable 

 Traceable 
 
Q14: What are the important parts of Software Requirement Specification (SRS) document? 
A14: The important parts of SRS document are:  

(i) Functional requirements of the system  
(ii) Non-functional requirements of the system, and  
(iii) Goals of implementation 

Functional requirements: 
The functional requirements part discusses the functionalities required from the system. The system is 
considered to perform a set of high-level functions {fi}. The functional view of the system is shown 
below in the Figure. Each function fi of the system can be considered as a transformation of a set of 
input data (ii) to the corresponding set of output data (oi). The user can get some meaningful piece of 
work done using a high-level function. 
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                                     Figure: View of a system performing a set of functions 
 
Non-functional requirements: 
Non-functional requirements deal with the characteristics of the system which cannot be expressed as 
functions - such as the maintainability of the system, portability of the system, usability of the system, 
etc.  
Goals of implementation: 
The goals of implementation part documents some general suggestions regarding development. These 
suggestions guide trade-off among design goals. The goals of implementation section might document 
issues such as revisions to the system functionalities that may be required in the future, new devices to 
be supported in the future, reusability issues, etc. These are the items which the developers might keep 
in their mind during development so that the developed system may meet some aspects that are not 
required immediately. 
 
 

Q15: Explain the Waterfall Model or Describe the Classic Life Cycle Model or Explain the Linear 
Sequential Model. 
 
A15: Sometimes called the classic life cycle or the linear sequential model, the waterfall model is a 
systematic, sequential approach to software development in which development is seen as flowing 
downwards ( like a waterfall ) that begins at the system level and progresses through analysis, design, 
coding, testing and support. To follow the waterfall model, one proceeds from one phase to the next in a 
sequential manner. For example, one first completes "requirements specification". When the 
requirements are fully completed, one proceeds to design. The software is designed (on paper) and this 
design should be a plan for implementing the requirements given. When the design is fully completed, 
an implementation of that design, i.e. coding of the design is made by programmers. After the 
implementation phases are complete, the software product is tested and debugged; any faults introduced 
in earlier phases are removed here. Then the software product is installed, and later maintained to add 
any new functions that the user needs and remove bugs. Thus in a waterfall model, we can move to the 
next step only when the previous step is completed and removed of all errors. There is no jumping back 
and forth or overlap between the steps in a waterfall model.  
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The model consists of six distinct stages, namely: 
 (1) In the Information Modelling phase 
 (a) Work begins by gathering information related to the existing system. This will consists of all items 

consisting of hardware, people, databases etc.  
(2) In the requirements analysis phase 
 (a) The problem is specified along with the desired objectives (goals). 
 (b) The constraints are identified.  
 (c) All information about the functions, behaviour, and performance are documented and checked by 

the customers. 
 (3) In the design phase, all inputs, computations and outputs of the system should be converted into a 

software model so that it can be coded by programmers. The hardware requirements are 
also determined at this stage along with a picture of the overall system architecture. 

  (4) In the code generation phase, the design has to be translated into a machine-readable form using 
any of the programming languages available that is suitable for the project.  

(5) In the testing phase stage 
(a) Once code is generated, testing begins.  
(b) It focuses on all the statements of the software and removes all errors.  
(c) It ensures that proper input will produce actual results. 
(d) Detailed documentation from the design phase can significantly reduce the coding effort. 
(6) The delivery and support phase consists of delivering the final product to the customer and then 

taking care of the maintenance of the product. In this phase the software is updated to:  
(a) Meet the changing customer needs  
(b) Adapted to accommodate changes in the external environment 
(c) Correct errors that were not previously known in the testing phases 
(d)  Enhancing the efficiency of the software 
 
 

Information Modelling 

Requirements Analysis 

Design 

Code Generation 

Testing 

Delivery and Support 
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Q16: Describe Prototyping Model. 
A16: The prototyping model begins with the requirements gathering. The developer and the customer 
meet and define the objectives for the software, identify the needs, etc. A “quick design” is then created. 
This design focuses on those aspects of the software that will be visible to the customer. It then leads to 
the construction of a prototype. The prototype is then checked by the customer and any modifications or 
changes that are required are made to the prototype. Looping takes place in this process and better 
versions of the prototype are created. These are continuously shown to the user so that any new changes 
can be updated in the prototype. This process continues till the user is satisfied with the system.  Once a 
user is satisfied, the prototype is converted to the actual system with all considerations for quality and 
security. The prototype is considered as the „first system‟. It is advantageous because both the 
customers and the developers get a feel of the actual system. But there are certain problems with the 
prototyping model too.  (1) The prototype is usually created without taking into consideration overall 
software quality. (2) When the customer sees a working model in the form of a prototype, and then is 
told that the actual software is not created, the customer can get irritated. (3) Since the prototype is to be 
created quickly, the developer will use whatever choices he has at that particular time (e.g., he may not 
know a good programming language, but later may learn. He then cannot change the whole system for 
the new programming language). Thus the prototype may be created with less-than-ideal choices. 
 
 
Q17: Explain the Spiral Model. What are the advantages of this model? 
A17: The spiral model combines the iterative nature of prototyping with the controlled and systematic 
aspects of the waterfall model, therein providing the potential for rapid development of incremental 
versions of the software.  In this model the software is developed in a series of incremental releases with 
the early stages being either paper models or prototypes. Later iterations become increasingly more 
complete versions of the product.  

  
  
 As illustrated, the model is divided into a number of task regions. These regions are:   
(1) The customer communication task – to establish effective communication between developer and 
customer.   
(2) The planning task – to define resources, time lines and other project related information..  (3)  The 
risk analysis task – to assess both technical and management risks. 
(4) The engineering task – to build one or more representations (prototypes) of the application.  (5) The 
construction and release task – to construct, test, install and provide user support (e.g., documentation 
and training). 
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(6) The customer evaluation task – to obtain customer feedback based on the evaluation of the software 
representation created during the engineering stage and implemented during the install stage.  The 
evolutionary process begins at the centre position and moves in a clockwise direction. Each traversal of 
the spiral typically results in a deliverable. For example, the first and second spiral traversals may result 
in the production of a product specification and a prototype, respectively. Subsequent traversals may 
then produce more sophisticated versions of the software. An important distinction between the spiral 
model and other software models is the explicit consideration of risk. There are no fixed phases such as 
specification or design phases in the model and it encompasses other process models. For example, 
prototyping may be used in one spiral to resolve requirement uncertainties and hence reduce risks. This 
may then be followed by a conventional waterfall development.  
Advantages of the Spiral Model:  
 The spiral model is a realistic approach to the development of large-scale software products because the 
software evolves as the process progresses. In addition, the developer and the client better understand 
and react to risks at each evolutionary level. 
 
 The model uses prototyping as a risk reduction mechanism and allows for the development of 
prototypes at any stage of the evolutionary development. 
 It maintains a systematic stepwise approach, like the classic life cycle model, but incorporates it into an 
iterative framework that more reflect the real world. 
 
 If employed correctly, this model should reduce risks before they become problematic, as consideration 
of technical risks are considered at all stages.   
 
Q18: Write down advantages and disadvantages of Waterfall Model. 
A18: Advantages of Waterfall Model are as follows: 

(i) Relatively simple to understand. 
(ii) Each phase of development proceeds sequentially. 
(iii) Allows managerial control where a schedule with deadlines is set for each stage of 

development. 
(iv) Helps in controlling schedules, budgets, and documentation. 

Disadvantages of Waterfall Model are as follows: 
(i) Requirements need to be specified before the development proceeds. 
(ii) The changes of requirements in later phases of the waterfall model cannot be done. This 

implies that once an application is in the testing phase, it is difficult to incorporate changes at 
such a late phase.  

(iii) No user involvement and working version of the software is available when the software is 
developed. 

(iv) Does not involve risk management. 
(v) Assumes that requirements are stable and are frozen across the project span. 

 
Q19: Write down advantages and disadvantages of Prototype Model. 
A19: Advantages of Prototype Model are as follows: 

(i) Provides a working model to the user early in the process, enabling early assessment and 
increasing user confidence. 

(ii) Developer gains experience and insight by developing a prototype, thereby resulting in better 
implementation of requirements. 

(iii) Prototyping model serves to clarify requirements, which are not clear, hence reducing ambiguity 
and improving communication between developer and user. 
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(iv) There is a great involvement of users in software development. Hence, the requirements of the 
users are met to the greatest extent. 

(v) Helps in reducing risks associated with the project. 
 
Disadvantages of Prototype Model are as follows: 

(i) If the user is not satisfied by the developed prototype, then a new prototype is developed. This 
process goes on until a perfect prototype is developed. Thus, this model is time consuming 
and expensive. 

(ii) Developer loses focus of the real purpose of prototype and compromise with the quality of the 
product. For example, they apply some of the inefficient algorithms or inappropriate 
programming languages used in developing the prototype. 

(iii) Prototyping can lead to false expectations. It often creates a situation where user believes that 
the development of the system is finished when it is not. 

(iv) The primary goal of prototyping is rapid development, thus, the design of system can suffer as 
it is built in a series of layers without considering integration of all the other components. 

 
Q20: Write down advantages and disadvantages of Spiral Model. 
A20: Advantages of Spiral Model are as follows:  

(i) Avoids the problems resulting in risk-driven approach in the software. 
(ii) Specifies a mechanism for software quality assurance activities. 
(iii) Spiral model is utilised by complex and dynamic projects. 
(iv) Re-evaluation after each step allows changes in user perspectives, technology advances or 

financial perspectives. 
(v) Estimation of budget and schedule gets realistic as the work progresses. 

Disadvantages of Spiral Model are as follows: 
(i) Assessment of project risks and its resolution is not an easy task. 
(ii) Difficult to estimate budget and schedule in the beginning, as some of the analysis is not done 

until the design of the software is developed. 
 
Q21: Discusses Fourth Generation Techniques (4GT) relating to software engineering. 
A21: Fourth generation techniques enable software engineers to specify characteristics of software at a 
high level and then automatically generate the source code. In addition to being a process model, 
fourth generation techniques are a collection of software tools used by software engineers to solve a 
problem by using a specialised language or a graphic notation so that users easily understand the 
problem. Hence, fourth generation techniques use instructions similar to spoken languages to allow the 
programmers to define what they want the computer to do rather than how to do it. For this, fourth 
generation techniques use certain tools, which are listed as follows: 

(i) Non-procedural languages for database query. 
(ii) Report generation. 
(iii) Data manipulation. 
(iv) Screen interaction and definition. 
(v) Code generation. 
(vi) High-level graphics capability. 
(vii) Spread sheet capability. 
(viii) Automated generation of hypertext mark-up language and similar languages 

used for web-site creation using advanced software tools. 
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Q22: What is Software Metrics? 
A22: IEEE defines metric as “a quantitative measure of the degree to which a system, component, or 
process possesses a given attribute.”  
The goal of software metrics is to identify and control essential parameters that affect software 
development. The other objectives of using software metrics are listed below: 
• Measure the size of the software quantitatively. 
• Assess the level of complexity involved. 
• Assess the strength of the module by measuring coupling. 
• Assess the testing techniques. 
• Specify when to stop testing. 
• Determine the date of release of the software. 
• Estimate cost of resources and project schedule. 
 
Q23: Discuss about software design.  
A23: Software design is a process to transform user requirements into some suitable form, which helps 
the programmer in software coding and implementation. For assessing user requirements, an SRS 
(Software Requirement Specification) document is created whereas for coding and implementation, 
there is a need of more specific and detailed requirements in software terms. The output of this process 
can directly be used into implementation in programming languages.  
Software design is the first step in SDLC (Software Design Life Cycle), which moves the 
concentration from problem domain to solution domain. It tries to specify how to fulfil the 
requirements mentioned in SRS.  
 
Software Design Levels  
Software design yields three levels of results which are as follows:  
(i) Architectural Design: The architectural design is the highest abstract version of the system. It 
identifies the software as a system with many components interacting with each other. At this level, 
the designers get the idea of proposed solution domain.  

(ii) High-level Design: The high-level design breaks the ‘single entity-multiple component’ concept 
of architectural design into less-abstracted view of sub-systems and modules and depicts their 
interaction with each other. High-level design focuses on how the system along with all of its 
components can be implemented in forms of modules. It recognizes modular structure of each sub-
system and their relation and interaction among each other.  

(iii) Detailed Design: Detailed design deals with the implementation part of what is seen as a system 
and its sub-systems in the previous two designs. It is more detailed towards modules and their 
implementations. It defines logical structure of each module and their interfaces to communicate with 
other modules.  
 
 
 
Q24: What is Modularization? Write down advantages of Modularization. 
A24: Modularization is a technique to divide a software system into multiple discrete and independent 
modules, which are expected to be capable of carrying out task(s) independently. These modules may 
work as basic constructs for the entire software. Designers tend to design modules such that they can 
be executed and/or compiled separately and independently. Modular design unintentionally follows 
the rules of ‘divide and conquer’ problem-solving strategy this is because there are many other 
benefits attached with the modular design of software.  
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Advantages of modularization are as follows:  
(i) Smaller components are easier to maintain.  

(ii) Program can be divided based on functional aspects.  

(iii) Desired level of abstraction can be brought in the program.  

(iv) Components with high cohesion can be re-used again.  

(v) Concurrent execution can be made possible.  

(vi) Desired from security aspect.  
 
Q25: Define Information Hiding and write down some advantages of information hiding. 
A25: According to IEEE information hiding is “the technique of encapsulating software design 
decisions in modules in such a way that the module’s interfaces reveal little as possible about the 
module’s inner workings; thus each module is a ‘black box’ to the other modules in the system”. 
Some of the advantages associated with information hiding are as follows: 

(i) Leads to low coupling. 
(ii) Emphasises communication through controlled interfaces. 
(iii) Reduces the likelihood of adverse effects. 
(iv) Limits the global impact of local design decisions. 
(v) Results in higher quality software. 

 
Q26: What is data design? 
A26: The data design process includes identifying the data, defining specific data types and storage 
mechanisms, and ensuring data integrity by using business rules and other run-time enforcement 
mechanisms. Some principles are followed while specifying the data, which are as follows: 
• All data structures and the operations to be performed should be identified. 
• Data dictionary should be established and used. 
• Low-level data design decisions should be deferred until late in the design process. 
• The representation of data structure should be known to only those modules that directly use the 
data. 
• A library of useful data structure and the operations that may be applied to them should be 
developed. 
• Language should support abstract data types. 
 
Q27: Explain the levels at which structure of data can be viewed. 
A27: The structure of data can be viewed at three levels, namely, program component level, 
application level, and business level.  
Program component level: At the program component level, the design of data structures and the 
algorithms required to manipulate them is necessary if high-quality software is desired.  
Application level: At the application level, the translation of a data model into a database is essential 
to achieve the specified business objectives of a system.  
Business level: At the business level, the collection of information stored in different databases should 
be reorganised into data warehouse, which enables data mining that has influential impact on the 
business. 
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Q28: What is software design documentation (SDD)? 
A28: According to IEEE defines software design documentation defined as “ A description of 
software created to facilitate analysis, planning, implementation, and decision making. This design 
description is used as a medium for communicating software design information, and can be 
considered as a blueprint or model of the system”. 
 
Q29: What is software testing? 
A29: Software testing can be defined as “the process of exercising or evaluating a system or system 
component by manual or automated means to verify that it satisfies specified requirements or to 
identify differences between expected and actual results.” 
 
Q30: What is stability testing? 
A30: Stability testing, a software testing technique adopted to verify if application can continuously 
perform well within or just above the acceptable period.  It is a non-functional testing technique 
conducted as part of performance testing often referred as load or endurance testing. 
 
 
Q31: What are the Objectives of Software Testing? 
A31: Software testing evaluates software by manual and automated means to ensure that it is 
functioning in accordance with user requirements. The main objectives of software testing are listed 
below: 
• To remove errors, which prevent software from producing outputs according to user requirements? 
• To remove errors that lead to software failure. 
• To determine whether system meets business and user needs. 
• To ensure that software is developed according to user requirements. 
• To improve the quality of software by removing maximum possible errors from it. 
 
Q32: Explain Testing in Software Development Life Cycle (SDLC). 
A32: Software testing comprises of a set of activities, which are planned before testing begins. These 
activities are carried out for detecting errors that occur during various phases of SDLC. The role of 
testing in software development life cycle is given in the following Table: 
 

Software Development Phase Testing 
Requirements Phase (i) Determine the test strategy. 

(ii) Determine adequacy of requirements. 
(iii) Generate functional test conditions. 

Design Phase (i) Determine consistency of design with requirements. 
(ii) Determine adequacy of design. 
(iii) Generate structural and functional test conditions. 

Coding Phase (i) Determine consistency with design. 
(ii) Determine adequacy of implementation. 
(iii) Generate structural and functional test conditions for 

programs/ units. 
Testing Phase (i) Determine adequacy of the test plan. 

(ii) Test application system. 
Installation and Maintenance 
Phase 

(i) Place tested system into production. 
(ii) Modify and retest. 
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Q33: Describe of Principles of Software Testing. 
A33: There are certain principles that are followed during software testing. These principles act as a 
standard to test software and make testing more effective and efficient. The commonly used software 
testing principles are as follows: 
(i) Define the expected output: When programs are executed during testing, they may or may not 
produce the expected outputs due to different types of errors present in the software. To avoid this, it is 
necessary to define the expected output before software testing begins. Without knowledge of the 
expected results, testers may fail to detect an erroneous output. 
(ii) Inspect output of each test completely: Software testing should be performed once the software 
is complete in order to check its performance and functionality. Also, testing should be performed to 
find the errors that occur in various phases of software development. 
(iii) Include test cases for invalid and unexpected conditions: Generally, software produces correct 
outputs when it is tested using accurate inputs. However, if unexpected input is given to the software, 
it may produce erroneous outputs. Hence, test cases that detect errors even when unexpected and 
incorrect inputs are specified should be developed. 
(iv) Test the modified program to check its expected performance: Sometimes, when certain 
modifications are made in software (like adding of new functions) it is possible that software produces 
unexpected outputs. Hence, software should be tested to verify that it performs in the expected manner 
even after modifications. 
 
Q34: Give some Characteristics of Software Testing. 
A34: Some characteristics of software testing are as follows: 
(i) High probability of finding errors: To find maximum errors, the tester should understand the 
software thoroughly and try to find the possible ways in which the software can fail. For example, in a 
program to divide two numbers, the possible way in which the program can fail is when 2 and 0 are 
given as inputs and 2 is to be divided by 0. In this case, a set of tests should be developed that can 
demonstrate an error in the division operator. 
(ii) No redundancy: Resources and testing time are limited in software development process. Thus, it 
is not beneficial to develop several tests, which have the same intended purpose. That is, every test 
should have a distinct purpose. 
(iii) Choose most appropriate test: There can be different tests that have the same intent but due to 
certain limitations, such as time and resource constraint, only few of them are used. In such a case, the 
tests that have the highest probability of finding errors should be considered. 
(iv) Moderate: A test is considered good if it is neither too simple nor too complex. Many tests can be 
combined to form one test case. However, this can increase the complexity and leave many errors 
undetected. Hence, all the tests should be performed separately. 
 
Q35: What is Validation Testing or Acceptance Testing? 
A35: Validation Testing or Acceptance Testing defined as “formal testing with respect to user needs, 
requirements, and business processes conducted to determine whether or not a system satisfies the 
acceptance criteria and to enable the user, customers or other authorised entity to determine whether or 
not to accept the system”. 
Q36: Describe Advantages and Disadvantages of Acceptance Testing. 
A36: Some advantages and disadvantages of Acceptance testing are given below: 
Advantages: 

(i) Gives user an opportunity to ensure that software meets user requirements, before actually 
accepting it from the developer. 
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(ii) Enables both users and software developers to identify and resolve problems in software. 
(iii) Determines the readiness (state of being ready to operate) of software to perform operations. 
(iv) Decreases the possibility of software failure to large extent. 

 
Disadvantages: 

(i) Although, users provide a valuable feedback, they do not have a detailed knowledge of 
software code. 

(ii) Since testing is not users’ primary occupation so they may fail to observe or accurately report 
some software failures. 

 
Q37: Define Alpha testing and give some advantages of alpha testing. 
A37: Alpha testing is conducted by the users at the developer’s site. In other words, this testing 
assesses the performance of software in the environment in which it is developed. On completion of 
alpha testing, users report the errors to software developers so that they can correct them. Note that 
alpha testing is often employed as a form of internal acceptance testing. 
 

 
 

Figure: Alpha Testing 
 
The advantages of alpha testing are as follows: 
(i) Identifies all the errors present in the software. 
(ii) Checks whether all the functions mentioned in the requirements are implemented properly in 
software or not. 
 
Q38: Define Beta testing and give some advantages of Beta testing. 
A38: Beta testing assesses performance of software at user’s site. This testing is ‘live’ testing and is 
conducted in an environment, which is not controlled by the developer. That is, this testing is 
performed without any interference from the developer. Beta testing is performed to know whether the 
developed software satisfies the user requirements and fits within the business processes or not. 
Note that beta testing is often employed as a form of external acceptance testing in order to acquire 
feedback from the ‘market’. Often limited public tests known as beta-versions are released to groups 
of people so that further testing can ensure that the end product has few faults or bugs. Sometimes, 
beta-versions are made available to the open public to increase the feedback. 
 
 
 



15 

 

 
 

Figure: Beta Testing 
 

The advantages of beta testing are given below: 
(i) Evaluates the entire documentation of software. For example, it examines the detailed 

description of software code, which forms a part of documentation of software. 
(ii) Checks whether software is operating successfully in user environment or not. 

 
 
Q39: Discuss White Box testing. 
A39: White box testing, also known as structural testing is performed to check the internal structure of 
a program. To perform white box testing, tester should have a thorough knowledge of the program 
code and the purpose for which it is developed. The basic strength of this testing is that the entire 
software implementation is included while testing is performed. This facilitates error detection even 
when the software specification is vague or incomplete. The objective of white box testing is to ensure 
that the test cases (developed by software testers by using white box testing) exercise each path 
through a program. That is, test cases ensure that all internal structures in the program are developed 
according to design specifications.  

 
 

Figure: White Box Testing 
The test cases also ensure that: 
• All independent paths within the program have been executed at least once. 
• All internal data structures are exercised to ensure validity. 
• All loops (simple loops, concatenated loops, and nested loops) are executed at their boundaries and 
within operational bounds. 
• All the segments present between the controls structures (like ‘switch’ statement) are executed at 
least once. 
• Each branch (like ‘case’ statement) is exercised at least once. 
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• All the branches of the conditions and the combinations of these conditions are executed at least 
once. Note that for testing all the possible combinations, a ‘truth table’ is used where all logical 
decisions are exercised for both true and false paths. 
  
Q40: Describe Black box Testing. 
A40: Black box testing, also known as functional testing, checks the functional requirements and 
examines the input and output data of these requirements. The functionality is determined by 
observing the outputs to corresponding inputs. For example, when black box testing is used, the tester 
should only know the ‘legal’ inputs and what the expected outputs should be, but not how the program 
actually arrives at those outputs. 

 
Figure: Black Box Testing 

The black box testing is used to find errors listed below: 
(i) Interface errors, such as functions, which are unable to send or receive data to/from other 

software. 
(ii) Incorrect functions that lead to undesired output when executed. 
(iii) Missing functions and erroneous data structures. 
(iv) Erroneous databases, which lead to incorrect outputs when software uses the data present 

in these databases for processing. 
(v) Incorrect conditions due to which the functions produce incorrect outputs when they are 

executed. 
(vi) Termination errors, such as certain conditions due to which function enters a loop that 

forces it to execute indefinitely. 


