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UNIT – 1 

The Software Product and Software Process 

Unit-01/Lecture-01 

Software 

Software is nothing but collection of computer programs and related documents that are 

planned to provide desired features, functionalities and better performance. 

Software is more than just a program code. A program is an executable code, which 

serves some computational purpose. Software is considered to be collection of 

executable programming code, associated libraries and documentations. Software, when 

made for a specific requirement is called software product. 

Engineering on the other hand, is all about developing products, using well-defined, 

scientific principles and methods. 

 

Software engineering The application of a systematic, disciplined, quantifiable approach 

to the development, operation and maintenance of software; that is, the application of 

engineering to software.. 

Software product  classified no 2 classes: 

1. Generic software: developed to solution whose requirements are very common 

fairly stable and well understood by software engineer. 

2. Custom software is developed for a single customer according to their 
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specification. 

Need of Software Engineering 

The need of software engineering arises because of higher rate of change in user 

requirements and environment on which the software is working. 

 Large software - It is easier to build a wall than to a house or building, likewise, as 

the size of software become large engineering has to step to give it a scientific 

process. 

 Scalability- If the software process were not based on scientific and engineering 

concepts, it would be easier to re-create new software than to scale an existing 

one. 

 Cost- As hardware industry has shown its skills and huge manufacturing has lower 

down the price of computer and electronic hardware. But the cost of software 

remains high if proper process is not adapted. 

 Dynamic Nature- The always growing and adapting nature of software hugely 

depends upon the environment in which user works. If the nature of software is 

always changing, new enhancements need to be done in the existing one. This is 

where software engineering plays a good role. 

 Quality Management- Better process of software development provides better 

and quality software product. 

Software Engineering Goals 

 Readability(understood by those who maintain it) 

 Correctness 

 Reliability(high performance) 

 Reusability 

 Extensibility(ability to perform its operations) 

 Flexibility 

 Efficiency 

Software Crisis 

 

•Ma  soft a e p oje ts failed. 
• Ma  soft a e p oje ts late, o e  udget, p o idi g u elia le soft a e that is 
expensive to maintain. 

• Ma  soft a e p oje ts p odu ed soft a e hi h did ot satisf  the e ui e e ts of 
the customer. 

•Co ple ities of soft a e p oje ts i eased as ha d a e 

Capability increased. 

•La ge  soft a e s ste  is o e diffi ult a d e pe si e to ai tai . 
•De a d of e  soft a e i eased faste  tha  a ilit  to ge e ate e  soft a e. 

Characteristics of good software 

A software product can be judged by what it offers and how well it can be used. This 

software must satisfy on the following grounds: 
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 Operational 

 Transitional 

 Maintenance 

Well-engineered and crafted software is expected to have the following characteristics: 

Operational 

This tells us how well software works in operations. It can be measured on: 

 Budget 

 Usability 

 Efficiency 

 Correctness 

 Functionality 

 Dependability 

 Security 

 Safety 

Transitional 

This aspect is important when the software is moved from one platform to another: 

 Portability 

 Interoperability 

 Reusability 

 Adaptability 

Maintenance 

This aspect briefs about how well a software has the capabilities to maintain itself in the 

ever-changing environment: 

 Modularity 

 Maintainability 

 Flexibility 

 Scalability 

In short, Software engineering is a branch of computer science, which uses well-defined 

engineering concepts required to produce efficient, durable, scalable, in-budget and on-

time software products. 

Software Process Model: 

Software process can be defend as the structured set of activates that are required to 

develop the software system. 

 

To solve actual problems in an industry setting, a software engineer or a team of 

engineers must incorporate a development strategy that encompasses the process, 
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methods, and tools layers. This strategy is often referred to as a process model or a 

software engineering paradigm. 

 

A process model for software engineering is chosen based on the nature of the project 

and application, the methods and tools to be used, and the controls and deliverables that 

are required. 

 

Goal of Software Process Models: 

The goal of a software process model is to provide guidance for systematically 

coordinating and controlling the tasks that must be performed in order to achieve the end 

product and there project objectives. A process model defines the following: 

 A set of tasks that need to be performed 

 The inputs to and output from each task 

 The preconditions and post-conditions for each task 

 The sequence and flow of these tasks 

 

We might ask whether a software development process is necessary if there is only one 

person developing the software. The answer is that it depends. If the software 

development process is viewed as only a coordinating and controlling agent, then there is 

no need since there is only one person. However, if the process is viewed as prescriptive 

roadmap for generating various intermediate deliverables in addition to the executable 

code-for 

 

Characteristics of Software Process: 

Software is often the single largest cost item in a computer-based application. Though 

software is a product, it is different from other physical products. 

i. Software costs are concentrated in engineering (analysis and design) and not in 

production. 

ii. Cost of software is not dependent on volume of production. 

iii. Software does not wear out (in the physical sense). 

iv. Software has no replacement (spare) parts. 

v. Software maintenance is a difficult problem and is very different from hardware 

(physical product) maintenance. 

vi. Most software are custom-built. 

vii. Many legal issues are involved (e.g. interactual property rights, liability). 
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Software Product: 

A software product, user interface must be carefully designed and implemented because 

developers of that product and users of that product are totally different. In case of a 

program, very little documentation is expected, but a software product must be well 

do u e ted. A p og a  a  e de eloped a o di g to the p og a e s i di idual st le 
of development, but a software product must be developed using the accepted software 

engineering principles. 

 

Various Operational Characteristics of software are : 

 

a) Correctness: The software which we are making should meet all the specifications 

stated by the customer. 

 

b)  Usability/Learnability: The amount of efforts or time required to learn how to use the 

software should be less. This makes the software user-friendly even for IT-illiterate people. 

 

c)  Integrity: Just like medicines have side-effects, in the same way software may have a 

side-effect i.e. it may affect the working of another application. But quality software 

should not have side effects. 

 

d)   Reliability: The software product should not have any defects. Not only this, it 

shouldn't fail while execution. 

 

e)   Efficiency: This characteristic relates to the way software uses the available resources. 

The software should make effective use of the storage space and execute command as per 

desired timing requirements. 

 

f)   Security: With the increase in security threats nowadays, this factor is gaining 

importance. The software shouldn't have ill effects on data / hardware. Proper measures 

should be taken to keep data secure from external threats. 

 

g)  Safety: The software should not be hazardous to the environment/life. 

 

 

TYPE OF SOTWARE PRODUCT 

1. GENERIC PRODUCTS: Sold in open market. 

2. CUSTOMISED PRODUCT: Some contractor develops the software for that customer. 
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Difference between software process and software process[RGPV/ JUNE 2012 (10)] 

 

Software Process Software Process 

Processes are developed by individual 

user and it is used for personal use. 

It is developed by multiple users and it is 

used by large number of people or 

customers. 

Process may be small in size and 

possessing limited functionality. 

It consists of multiple program codes; 

relate documents such as SRS, designing 

documents, user manuals, test cases. 

Process is generally developed by process 

engineers. 

It is developed by software engineers who 

are large in number and work in a team. 

Therefore systematic approach of 

developing software product must be 

applied. 

Software product relies on software 

process for its stability quality and control 

It is important than software product. 

Only one person use the process, hence 

lack of user interface 

Multiuser no lack of user interface. 

 

S.NO RGPV QUESTIONS Year Marks 

Q.1 Difference between process and process Dec2012 10 
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Unit-01/Lecture-02 

Software Development Life Cycle/Process model/ Software Development 

Life Cycle [RGPV/ JUNE 2010, 14 (10)] 

 

Software Development Life Cycle, SDLC for short, is a well-defined, structured sequence 

of stages in software engineering to develop the intended software product. it is a team 

of engineers must incorporate a development strategy that encompasses the process, 

method and tools layers. Each phase have various activities to develop the software 

product. It also specifies the order in which each phase must be executed. 

 

A software life cycle model is either a descriptive or prescriptive characterization of how 

software is or should be developed. A descriptive model describes the history of how a 

particular software system was developed. 

 

The software development paradigm helps developer to select a strategy to develop the 

software. A software development paradigm has its own set of tools, methods and 

procedures, which are expressed clearly and defines software development life cycle. 

 

Definition: Software Development Life Cycle (SDLC) is a process used by software 

industry to design, develop and test high quality software. The SDLC aims to produce a 

high quality software that meets or exceeds customer expectations, reaches completion 

within times and cost estimates. 

 

SDLC is the acronym of Software Development Life Cycle. It is also called as Software 

development process. The software development life cycle (SDLC) is a framework 

defining tasks performed at each step in the software development process. ISO/IEC 

12207 is an international standard for software life-cycle processes. It aims to be the 

standard that defines all the tasks required for developing and maintaining software. 

 

What is SDLC? 

SDLC is a process followed for a software project, within a software organization. It 

consists of a detailed plan describing how to develop, maintain, replace and alter or 

enhance specific software. The life cycle defines a methodology for improving the quality 

of software and the overall development process. 
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BASIC ACTIVITIES THAT CAN BE CARIED OUT IN LIFE CYCLE MODEL ARE: 

 

 

 

 

A few of software development paradigms or process models are defined as follows: 

 

3. Waterfall model or linear sequential model or classic life cycle model 

 



9 

 

 

 

 

 

 

Sometimes called the classic life cycle or the waterfall model, the linear sequential model 

suggests a systematic, sequential approach5 to software development that begins at the 

system level and progresses through analysis, design, coding, testing, and maintenance. 

 

Software requirements analysis: The requirements gathering process is intensified and 

focused specifically on software. To understand the nature of the program(s) to be built, 

the software engineer ("analyst") must understand the information domain for the 

software, as well as required function, behaviour, performance, and interface. 

Requirements for both the system and the software are documented and reviewed with 

the customer. 

 

Design: Software design is actually a multistep process that focuses on four distinct 

attributes of a program: data structure, software architecture, interface representations, 

and procedural (algorithmic) detail. The design process translates requirements into a 

representation of the software that can be assessed for quality before coding begins. Like 

requirements, the design is documented and becomes part of the software configuration. 

 

Code generation: The design must be translated into a machine-readable form. The code 

generation step performs this task. If design is performed in a detailed manner, code 

generation can be accomplished mechanistically. 

 

Testing: Once code has been generated, program testing begins. The testing process 

focuses on the logical internals of the software, ensuring that all statements have been 

tested, and on the functional externals; that is, conducting tests to uncover errors and 

ensure that defined input will produce actual results that agree with required results. 
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Unit-01/Lecture-03 

Prototype Model [RGPV/ DEC 2010,JUNE 2012,14(10)] 

 

A prototype is a toy implementation of the system. A prototype usually exhibits limited functional 

capabilities, low reliability, and inefficient performance compared to the actual software. A 

prototype is usually built using several shortcuts. The shortcuts might involve using inefficient, 

inaccurate, or dummy functions. The shortcut implementation of a function, for example, may 

produce the desired results by using a table look-up instead of performing the actual 

computations. A prototype usually turns out to be a very crude version of the actual system. 

 

Need for a prototype in software development: 

There are several uses of a prototype. An important purpose is to illustrate the input data formats, 

messages, reports, and the interactive dialogues to the customer. This is a valuable mechanism for 

gai i g ette  u de sta di g of the usto e s eeds: 

• ho  the s ee s ight look like 

• ho  the use  i te fa e ould eha e 

• ho  the s ste  ould p odu e outputs 

 

This is something similar to what the architectural designers of a building do; they show a 

prototype of the building to their customer. The customer can evaluate whether he likes it or not 

and the changes that he would need in the actual product. A similar thing happens in the case of a 
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Maintenance: Software will undoubtedly undergo change after it is delivered to the 

customer (a possible exception is embedded software). Change will occur because errors 

have been encountered, because the software must be adapted to accommodate 

changes in its external environment (e.g., a change required because of a new operating 

system or peripheral device), or because the customer requires functional or 

performance enhancements. Software support/maintenance reapplies each of the 

preceding phases to an existing program rather than a new one. 

Advantages of waterfall model: 

 This model is simple and easy to understand and use. 

 Waterfall model works well for smaller projects where requirements are very well 

understood 

 Each phase proceeds sequentially 

 Documentation is produced at every stage of the software's development. This 

makes understanding the product designing procedure, simpler. 

 After every major stage of software coding, testing is done to check the correct 

running of the code. help us to control schedules and budgets. 

Disadvantages of waterfall model: 

 Not a good model for complex and object-oriented projects. 

 Poor model for long and ongoing projects. 

 Not suitable for the projects where requirements are at a moderate to high risk 

of changing. 

 High amounts of risk and uncertainty. 

 Customer can see working model of the project only at the end. after reviewing of 

the working model if the customer gets dissatisfied then it causes serious 

problem. 

 You cannot go back a step if the design phase has gone wrong, things can get very 

complicated in the implementation phase. 

 

 

 

S.NO RGPV QUESTIONS Year Marks 

Q.1 What is life software life cycle model? Why is it 

important to adher to a life cycle model while 

developing a large software product? 

June 2010,14 10 

Q.2 What are major phases in waterfall model of 

software development? 

June 2014 10 
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software product and its prototyping model. 

Another reason for developing a prototype is that it is impossible to get the perfect product in the 

first attempt. Many researchers and engineers advocate that if you want to develop a good 

product you must plan to throw away the first version. The experience gained in developing the 

prototype can be used to develop the final product. 

A prototyping model can be used when technical solutions are unclear to the development team. 

A developed prototype can help engineers to critically examine the technical issues associated 

with the product development. Often, major design decisions depend on issues like the response 

time of a hardware controller, or the efficiency of a sorting algorithm, etc. In such circumstances, a 

prototype may be the best or the only way to resolve the technical issues. 

Examples for prototype model 

A prototype of the actual product is preferred in situations such as: 

• use  e ui e e ts a e ot o plete 

• te h i al issues a e ot lea  

 

 

A prototype is made first and based on it final product is developed. A prototype is a model or a 

program which is not based on strict planning, but is an early approximation of the final product or 

software system. A prototype acts as a sample to test the process. From this sample we learn and 

try to build a better final product. Please note that this prototype may or may not be completely 

different from the final system we are trying to develop. This type of System Development Method 

is employed when it is very difficult to obtain exact requirements from the customer. While making 

the model, user keeps giving feedbacks from time to time and based on it, a prototype is made. 

Completely built sample model is shown to user and based on his feedback, the SRS(System 

Requirements Specifications) document is prepared. 

Two most popular prototyping approaches are: 

 Throw away prototyping approaches 

 Evolutionary prototyping approaches 

Throwaway prototyping 

Also called close-ended prototyping. Throwaway or Rapid Prototyping refers to the creation of a 

model that will eventually be discarded rather than becoming part of the final delivered software. 

After preliminary requirements gathering is accomplished, a simple working model of the system 

is constructed to visually show the users what their requirements may look like when they are 

implemented into a finished system. 

Evolutionary prototyping 

Evolutionary Prototyping (also known as breadboard prototyping) is quite different from 

Throwaway Prototyping. The main goal when using Evolutionary Prototyping is to build a very 
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robust prototype in a structured manner and constantly refine it. The reason for this is that the 

Evolutionary prototype, when built, forms the heart of the new system, and the improvements 

and further requirements will be built. When developing a system using Evolutionary Prototyping, 

the system is continually refined and rebuilt. Evolutionary prototyping acknowledges that we do 

not understand all the requirements and builds only those that are well understood. This 

technique allows the development team to add features, or make changes that couldn't be 

conceived during the requirements and design phase. 

Evolutionary Prototypes have an advantage over Throwaway Prototypes in that they are 

functional systems. Although they may not have all the features the users have planned, they may 

be used on an interim basis until the final system is delivered. 

It is not unusual within a prototyping environment for the user to put an initial prototype to 

p a ti al use hile aiti g fo  a o e de eloped e sio …The use  a  de ide that a 'flawed' 

system is better than no system at all. In Evolutionary Prototyping, developers can focus 

themselves to develop parts of the system that they understand instead of working on developing 

a whole system. To minimize risk, the developer does not implement poorly understood features. 

The partial system is sent to customer sites. As users work with the system, they detect 

opportunities for new features and give requests for these features to developers. Developers then 

take these enhancement requests along with their own and use sound configuration-management 

practices to change the software-requirements specification, update the design, recode and retest. 

 

PROTOTYPE MODEL 

Advantages of Prototyping Model 

 When prototype is shown to the user, he gets a proper clarity and 'feel' of the functionality 

of the software and he can suggest changes and modifications and increasing user 

confidence. 

 When client is not confident about the developer's capabilities, he asks for a small 

prototype to be built. Based on this model, he judges capabilities of developer. 

 It reduces risk of failure, as potential risks can be identified early and mitigation steps can 

be taken. 

 Iteration between development team and client provides a very good and conductive 

environment during project. 

Time required to complete the project after getting final the SRS reduces, since the 
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developer has a better idea about how he should approach the project. 

 

Disadvantages of Prototyping Model: 

1. Once we get proper requirements from client after showing prototype model, it may be of 

no use. That is why, sometimes we refer to the prototype as "Throw-away" prototype. 

2. It is a slow process. 

3. Too much involvement of client is not always preferred by the developer. 

4. Too many changes can disturb the rhythm of the development team. 

 

S.NO RGPV QUESTIONS Year Marks 

Q.1 Explain Prototype model. What are the advantages of 

developing prototype of a system? 

DEC 2010, 

JUN 2012,14 
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Unit-01/Lecture-04 

RAPID APPLICATION MODEL[RGPV/ DEC 2009(5), JUNE 2010,2011 (10)] 

Rapid application development (RAD) is a software development methodology that uses 

minimal planning in favour of rapid prototyping. A prototype is a working model that is 

functionally equivalent to a component of the product. In RAD model the functional modules 

are developed in parallel as prototypes and are integrated to make the complete product for 

faster product delivery. 

 

Since there is no detailed preplanning, it makes it easier to incorporate the changes within the 

development process. RAD projects follow iterative and incremental model and have small 

teams comprising of developers, domain experts, customer representatives and other IT 

resources working progressively on their component or prototype. The most important aspect 

for this model to be successful is to make sure that the prototypes developed are reusable. 

 

Rapid application development (RAD) is an incremental software development process model 

that e phasizes a  e t e el  sho t de elop e t le. The RAD odel is a high-speed  
adaptation of the linear sequential model in which rapid development is achieved by using 

component-based construction. If requirements are well understood and project scope is 

o st ai ed, the RAD p o ess e a les a de elop e t tea  to eate a full  fu tio al s ste  
within very short time periods (e.g., 60 to 90 days). Used primarily for information systems 

applications, the RAD approach encompasses the following phases: 

 

Business modeling. The information flow among business functions is modeled in a way that 

answers the following questions: What information drives the business process? What 

information is generated? Who generates it? Where does the information go? Who processes 

it? 
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Data modeling. The information flow defined as part of the business modeling phase is refined 

into a set of data objects that are needed to support the business. The characteristics (called 

attributes) of each object are identified and the relationships between these objects defined. 

 

Process modeling. The data objects defined in the data modeling phase are transformed to 

achieve the information flow necessary to implement a business function. Processing 

descriptions are created for adding, modifying, deleting, or retrieving a data object. 

 

 

The RAD Model 

 

 

Application generation. RAD assumes the use of fourth generation techniques. Rather than 

creating software using conventional third generation programming languages the RAD process 

works to reuse existing program components (when possible) or create reusable components 

(when necessary). In all cases, automated tools are used to facilitate construction of the 

software. 

 

Testing and turnover. Since the RAD process emphasizes reuse, many of the program 



16 

 

components have already been tested. This reduces overall testing time. However, new 

components must be tested and all interfaces must be fully exercised. 

Like all process models, the RAD approach has drawbacks: 

 For large but scalable projects, RAD requires sufficient human resources 

to create the right number of RAD teams. 

 RAD requires developers and customers who are committed to the rapid-

fire activities necessary to get a system complete in a much abbreviated 

time frame. If commitment is lacking from either constituency, RAD 

projects will fail. 

 Not all types of applications are appropriate for RAD. If a system cannot 

be properly modularized, building the components necessary for RAD will 

be problematic. If high performance is an issue and performance is to be 

achieved through tuning the interfaces to system components, the RAD 

approach may not work. 

 RAD is not appropriate when technical risks are high. This occurs when a 

new application makes heavy use of new technology or when the new 

software requires a high degree of interoperability with existing computer 

programs. 

Advantages of the RAD model: 

 Reduced development time. 

 Increases reusability of components 

 Quick initial reviews occur 

 Encourages customer feedback 

 Integration from very beginning solves a lot of integration issues. 

Disadvantages of RAD model: 

 Depends on strong team and individual performances for identifying business 

requirements. 

 Only system that can be modularized can be built using RAD 

 Requires highly skilled developers/designers. 

 High dependency on modeling skills 

 Inapplicable to cheaper projects as cost of modeling and automated code generation is 

very high. 

When to use RAD model: 

 RAD should be used when there is a need to create a system that can be modularized in 

2-3 months of time. 

 It should e used if the e s high availability of designers for modeling and the budget is 

high enough to afford their cost along with the cost of automated code generating tools. 

 RAD SDLC model should be chosen only if resources with high business knowledge are 

available and there is a need to produce the system in a short span of time (2-3 months). 
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S.NO RGPV QUESTIONS Year Marks 

Q.1 Explain RAD model. Discuss the situation where RAD 

model is useful 

June 2010,11 10 

Q.2 Short note on RAD DEC 2009 5 
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Unit-01/Lecture-05 

Evolutionary Process Model [RGPV/JUNE 2005, DEC2006 (10)] 

 

There is growing recognition that software, like all complex systems, evolves over a period of 

time. Business and product requirements often change as development proceeds, making a 

straight path to an end product unrealistic; tight market deadlines make completion of a 

comprehensive software product impossible, but a limited version must be introduced to meet 

competitive or business pressure; a set of core product or system requirements is well 

understood, but the details of product or system extensions have yet to be defined. In these and 

similar situations, software engineers need a process model that has been explicitly designed to 

accommodate a product that evolves over time. 

 

It is based on the idea of enveloping an initial implementation an give further detailed and 

explanation to user for refinement through many version until good enough to be used or 

accepted system has been developed. Advantage is the the user get chance to experiment with 

partially developed software much before the complete version of the system released. Core 

module gets tested thoroughly thereby reducing chance of errors in the core modules to final 

product. it is difficult to divide to the problem into several version that would be acceptable to 

the customer and which can be incrementally implemented and delivered. 

 

The linear sequential model is designed for straight-line development. In essence, this waterfall 

approach assumes that a complete system will be delivered after the linear sequence is 

completed. The prototyping model is designed to assist the customer (or developer) in 

understanding requirements. 

 

In general, it is not designed to deliver a production system. The evolutionary nature of software 

is not considered in either of these classic software engineering paradigms. 

 

Evolutionary models are iterative. They are characterized in a manner that enables software 

engineers to develop increasingly more complete versions of the software. 

 

Iterative Model design: 

Iterative process starts with a simple implementation of a subset of the software requirements 

and iteratively enhances the evolving versions until the full system is implemented. At each 

iteration, design modifications are made and new functional capabilities are added. The basic 

idea behind this method is to develop a system through repeated cycles (iterative) and in 

smaller portions at a time (incremental). 
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Following is the pictorial representation of Iterative and Incremental model: 

 

 

 

Iterative and incremental model 

 

Iterative and Incremental development is a combination of both iterative design or iterative 

method and incremental build model for development. "During software development, more 

than one iteration of the software development cycle may be in progress at the same time." and 

"This process may be described as an "evolutionary acquisition" or "incremental build" 

approach." 

 

In incremental model the whole requirement is divided into various builds. During each 

iteration, the development module goes through the requirements, design, implementation and 

testing phases. Each subsequent release of the module adds function to the previous release. 

The process continues till the complete system is ready as per the requirement. 

 

The key to successful use of an iterative software development lifecycle is rigorous validation of 

requirements, and verification & testing of each version of the software against those 

requirements within each cycle of the model. As the software evolves through successive cycles, 

tests have to be repeated and extended to verify each version of the software. 

 

Iterative Model Application: 

Like other SDLC models, Iterative and incremental development has some specific applications 

in the software industry. This model is most often used in the following scenarios: 

 

 Requirements of the complete system are clearly defined and understood. 

 

 Major requirements must be defined; however, some functionalities or requested 

enhancements may evolve with time. 
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 There is a time to the market constraint. 

 

 A new technology is being used and is being learnt by the development team while 

working on the project. 

 

 Resources with needed skill set are not available and are planned to be used on contract 

basis for specific iterations. 

 

 There are some high risk features and goals which may change in the future. 

 

Evolutionary Process Model are of 2 type incremental model and spiral model 

 

Incremental Model: 

The incremental model combines elements of the linear sequential model (applied repetitively) 

with the iterative philosophy of prototyping. the incremental model applies linear sequences in 

a staggered fashion as calendar time progresses. Each linear sequence produces a deliverable 

i e e t  of the soft a e. Fo  e a ple, o d-processing software developed using the 

incremental paradigm might deliver basic file management, editing, and document production 

functions in the first increment; more sophisticated editing and document production 

capabilities in the second increment; spelling and grammar checking in the third increment; and 

advanced page layout capability in the fourth increment. It should be noted that the process 

flow for any increment can incorporate the prototyping paradigm. 

 

 

 
Incremental Model 
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The first increment is often a core product where the basic requirements are addressed and the 

supplementary features are added in the next increments. The core product is used and 

evaluated by the client. Once the core product is evaluated by the client there is plan 

development for the next increment. Thus in every increment the needs of the client are kept in 

mind and more features and functions are added and the core product is updated. This process 

continues till the complete product is produced. 

Advantages of Incremental model: 

 Generates working software quickly and early during the software life cycle. 

 This model is more flexible – less costly to change scope and requirements. 

 It is easier to test and debug during a smaller iteration. 

 In this model customer can respond to each built. 

 Lowers initial delivery cost. 

 Easier to a age isk e ause isk  pie es a e ide tified a d ha dled du i g it d 
iteration. 

 There is low risk for over all project failure. 

 Customer do not have to wait until the entire system is delivered. 

Disadvantages of Incremental model: 

 Needs good planning and design at the management an technical level. 

 Needs a clear and complete definition of the whole system before it can be broken down 

and built incrementally. 

 Total cost is higher than waterfall. 

 Time boundation create problem to complete the project. 

When to use the Incremental model: 

 This model can be used when the requirements of the complete system are clearly 

defined and understood. 

 Major requirements must be defined; however, some details can evolve with time. 

 There is a need to get a product to the market early. 

 A new technology is being used 

 Resources with needed skill set are not available 

 There are some high risk features and goals. 

 

S.NO RGPV QUESTIONS Year Marks 

Q.1 Explain evolutionary models? Explain any one evolutionary 

models. 

JUN2005, 

DEC 2006 

10 
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Unit-01/Lecture-06 

Spi al Model (Boeh ’s Model) [RGPV/JUNE 2010,11 (10)] 

 

The spiral model, originally proposed by Boehm, is an evolutionary software process model that 

couples the iterative nature of prototyping with the controlled and systematic aspects of the 

linear sequential model. It provides the potential for rapid development of incremental versions 

of the software. Using the spiral model, software is developed in a series of incremental 

releases. During early iterations, the incremental release might be a paper model or prototype. 

During later iterations, increasingly more complete versions of the engineered system are 

produced. 

 

A spiral model is divided into a number of framework activities, also called task regions. Projct 

entry point axis is defined this axis represents starting point for different types of project Every 

framework activities represent one section of the spiral path. As the development process 

starts, the software team perform activities that are indirect by a path around the spiral model 

in a clockwise direction. It begins at the centre of spiral model. 

 

Typically, there are between three and six task regions. In blow figure depicts a spiral model that 

contains six task regions: 
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• Customer communication—tasks required to establish effective communication between 

developer and customer. 

• Planning—tasks required to define resources, timelines, and other project related 

information. 

• Risk analysis—tasks required to assess both technical and management risks. 

• Engineering—tasks required to build one or more representations of the application. 

• Construction and release—tasks required to construct, test, install, and provide user support 

(e.g., documentation and training). 

• Customer evaluation—tasks required to obtain customer feedback based on evaluation of the 

software representations created during the engineering stage and implemented during the 

installation stage. 

 

Advantages of Spiral model: 

 High amount of risk analysis hence, avoidance of Risk is enhanced. 

 Good for large and mission-critical projects. 

 Strong approval and documentation control. 

 Additional Functionality can be added at a later date. 

 Software is produced early in the software life cycle. 

Disadvantages of Spiral model: 

 Can be a costly model to use. 

 Risk analysis requires highly specific expertise. 

 P oje t s su ess is highl  depe de t o  the isk a al sis phase. 
 Does t o k ell fo  s alle  p oje ts. 

When to use Spiral model: 

 When costs and risk evaluation is important 

 For medium to high-risk projects 

 Long-term project commitment unwise because of potential changes to economic 

priorities 

 Users are unsure of their needs 

 Requirements are complex 

 New product line 

 Significant changes are expected (research and exploration) 

 

S.NO RGPV QUESTIONS Year Marks 

Q.1 What is Spiral model? Explain the working of spiral 

model. 

JUNE 2010, 

2011 

10 
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Unit-01/Lecture-07 

Component Assembly Model [RGPV/JUNE 2006 (10)] 

 

Answering that problem is a software development Life Cycle (SDLC) plan called Component 

Assembly model. Instead of starting over with different codes and languages, developers who 

use this model tap on the available components and put them together to build a program. 

Component Assembly Model is an iterative development model. It works like the Prototype 

model, constantly creating a prototype until software that will cater the need of businesses and 

consumers are realized. 

 

Component Assembly model has a close resemblance with the Rapid Application Development 

(RAD) model. This SDLC model uses the available tools and GUIs to build software. With the 

number of SDKs released today, developers will find it easier to build programs using lesser 

codes with the help of SDK. Since it has enough time to concentrate on other parts of the 

programs aside from coding language; RAD concentrates or user inputs and graphical 

interaction of the user and program. 

 

Component Assembly Model on the other hand uses a lot of previously made components. 

CAM does t eed to use SDKs to de elop p og a s ut it ill e putti g togethe  po e ful 
components. All the developers have to do is to know what the customer wants, look for the 

components to answer the need and put together the components to create the program. 

Component Assembly Model is just like the Prototype model, in which first a prototype is 

reacted according to the requirements of the customer. Thus, this is one of the most beneficial 

advantages of component assembly model as it saves lots of time during the software 

development program. 

Component Assembly Model is just like the Prototype model, in which first a prototype is 

created according to the requirements of the customer and sent to the user for evaluation to 

get the feedback for the modifications to be made and the same procedure is repeated until 

the software will cater the need of businesses and consumers is realized. Thus it is also an 

iterative development model. 

Component Assembly model has been developed to answer the problems faced during the 

Software Development Life Cycle (SDLC). Instead of searching for different codes and 

languages, the developers using this model opt for the available components and use them to 

make an efficient program. Component Assembly Model is an iterative development model 

that works like the Prototype model and keeps developing a prototype on the basis of the user 

feedback until the prototype resembles the specifications provided by the customer and the 
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business. 

Moreover, Component Assembly model resembles to the Rapid Application Development (RAD) 

model and uses the available resources and GUIs to create a software program. Today, a 

number of SDKs are available that makes it easier for the developers to design a program using 

less number of codes with the help of SDK. This method has ample of time to concentrate on 

the other components of the program apart from the coding language, user input and graphical 

interaction of both user and software program. 

In addition to that, a Component Assembly Model uses a number of previously made 

components and does not need the use of SDK for creating a program but puts the powerful 

components together to develop an effective an efficient program. Thus, this is one of the most 

beneficial advantages of component assembly model as it saves lots of time during the 

software development program. 

The developers only need to know the requirements of the customer, look for the useful 

components that are useful for answering the need of the customer and finally put them 

together to build a program. 

This model  work in following manner 

1. Identify all required candidate component i.e classes with the help of application data 

and algorithm. 

2. If these candidate component are used in previous software project then thy must be 

present in library. 

3. Such preexisting component can be extracted from the library and used for further 

development. 

4. But if required component is not presented in the library then build or create the 

component as per requirement. 

5. Place the newly created component in library. This makes one iteration of the system. 

6. Repeat step 1 to 5 for creati g  ite atio . Whe e  de otes the no of iterations 

required to develop complete application. 
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Component Assembly Model Characteristics: 

 Use of object-oriented technology 

 Components – classes that encapsulate both data and algorithms 

 Components developed to be reusable 

 Paradigm similar to spiral model, but engineering activity involves components 

 System produced by assembling the correct components. 

 

S.NO RGPV QUESTIONS Year Marks 

Q.1 Describe component assembly model. JUNE 

2006 

10 
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Unit-01/Lecture-08 
 

RUP: 

The Rational Unified Process (RUP) is an iterative software development process framework 

created by Rational Software Corporation.RUP is not a single concrete process, but rather an 

adaptable process framework intended to be tailored by development organizations and 

software teams. It states that its heart is about successful software development. RUP provides 

a disciplined approach to assigning tasks and responsibly within a development organization. Its 

goal is to ensure the production of a high quality software that meets the need of its end user 

within a predictable schedule and budget RUP provides each team with member with the 

guidelines, templates  and tool mentors necessary for the entire team to take advantage of the 

available resources 

Stands for "Rational Unified Process." RUP is a software development process from Rational, a 

division of IBM. It divides the development process into four distinct phases that each involves 

business modeling, analysis and design, implementation, testing, and deployment. The four 

phases are: 

1. Inception - The idea for the project is stated. The development team determines if the 

project is worth pursuing and what resources will be needed. 

2. Elaboration - The project's architecture and required resources are further evaluated. 

Developers consider possible applications of the software and costs associated with the 

development. 

3. Construction - The project is developed and completed. The software is designed, 

written, and tested. 

4. Transition - The software is released to the public. Final adjustments or updates are 

made based on feedback from end users. 

 

The RUP development methodology provides a structured way for companies to envision 

create software programs. Since it provides a specific plan for each step of the development 

process, it helps prevent resources from being wasted and reduces unexpected development 

costs. 

Advantages of RUP Software Development 

1. This is a complete methodology in itself with an emphasis on accurate documentation 

2. It is proactively able to resolve the project risks associated with the client's evolving 

requirements requiring careful change request management 

3. Less time is required for integration as the process of integration goes on throughout the 

software development life cycle. 
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4. The development time required is less due to reuse of components. 

5. There is online training and tutorial available for this process. 

Disadvantages of RUP Software Development 

1. The team members need to be expert in their field to develop a software under this 

methodology. 

2. The development process is too complex and disorganized. 

3. On cutting edge projects which utilise new technology, the reuse of components will not 

be possible. Hence the time saving one could have made will be impossible to fulfill. 

4. Integration throughout the process of software development, in theory sounds a good 

thing. But on particularly big projects with multiple development streams it will only add 

to the confusion and cause more issues during the stages of testing 
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Unit-01/Lecture-09 

 

Capability Maturity Model (CMM) [RGPV/Dec2011 (10)] 

 

The Software Engineering Institute (SEI) has developed a comprehensive model predicated on a 

set of software engineering capabilities that should be present as organizations reach different 

le els of p o ess atu it . To dete i e a  o ga izatio s u e t state of p o ess atu it , the 
SEI uses an assessment that results in a five point grading scheme. The grading scheme 

determines compliance with a capability maturity model (CMM) that defines key activities 

required at different levels of process maturity. The SEI approach provides a measure of the 

global effectiveness of a company's software engineering practices and establishes five process 

maturity levels that are defined in the following manner: 

 

Level 1: Initial. The software process is characterized as ad hoc and occasionally even chaotic. 

Few processes are defined, and success depends on individual effort. 

 

Level 2: Repeatable. Basic project management processes are established to track cost, 

schedule, and functionality. The necessary process discipline is in place to repeat earlier 

successes on projects with similar applications. 

 

Level 3: Defined. The software process for both management and engineering activities is 

documented, standardized, and integrated into an organization wide software process. All 

projects use a documented and approved version of the organization's process for developing 

and supporting software. This level includes all characteristics defined for level 2. 

 

Level 4: Managed. Detailed measures of the software process and product quality are collected. 

Both the software process and products are quantitatively understood and controlled using 

detailed measures. This level includes all characteristics defined for level 3. 

 

Level 5: Optimizing. Continuous process improvement is enabled by quantitative feedback from 

the process and from testing innovative ideas and technologies. This level includes all 

characteristics defined for level 4. 

 

The five levels defined by the SEI were derived as a consequence of evaluating responses to the 

SEI assessment questionnaire that is based on the CMM. The results of the questionnaire are 

distilled to a single numerical grade that provides an indication of an organization's process 

maturity. 
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Capability Maturity Model (CMM) 

 

The SEI has associated key process areas (KPAs) with each of the maturity levels. The KPAs 

describe those software engineering functions (e.g., software project planning, requirements 

management) that must be present to satisfy good practice at a particular level. Each KPA is 

described by identifying the following characteristics: 

 

 Goals—the overall objectives that the KPA must achieve. 

 Commitments—requirements (imposed on the organization) that must be 

met to achieve the goals or provide proof of intent to comply with the 

goals. 

 Abilities—those things that must be in place (organizationally and 

technically to enable the organization to meet the commitments. 

 Activities—the specific tasks required to achieve the KPA function. 

 Methods for monitoring implementation—the manner in which the 

activities are monitored as they are put into place. 

 Methods for verifying implementation—the manner in which proper 

practice for the KPA can be verified. 

 

Eighteen KPAs (each described using these characteristics) are defined across the maturity 

model and mapped into different levels of process maturity. The following KPAs should be 

achieved at each process maturity level:3 
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Process maturity level 2 

 Software configuration management 

 Software quality assurance 

 Software subcontract management 

 Software project tracking and oversight 

 Software project planning 

 Requirements management 

 

Process maturity level 3 

 Peer reviews 

 Intergroup coordination 

 Software product engineering 

 Integrated software management 

 Training program 

 Organization process definition 

 Organization process focus 

 

Process maturity level 4 

 Software quality management 

 Quantitative process management 

 

Process maturity level 5 

 Process change management 

 Technology change management 

 Defect prevention 

 

 

 

 

S.NO RGPV QUESTION YEAR MARKS 

Q.1 What is CMM? Discuss its various 

levels. 

DEC 2010 10 
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Unit-01/Lecture-10 

 

SOFTWARE PROCESS CUSTOMIZATION AND IMPROVEMENT[RGPV/JUNE2005 

(10)] 

 

 

In software industry most of the project are customized software product 3 major factors that 

are involved in software process customization and those are: 

 PEOPLE 

 PRODUCT 

 PROCESS 

 

PEOPLE 

The primary element of any project is the people. People gather requirements, people 

interview users (people), people design software, and people write software for people. No 

people -- no software. I'll leave the discussion of people to the other articles in this special 

issue, except for one comment. The best thing that can happen to any software project is to 

have people who know what they are doing and have the courage and self-discipline to do it. 

Knowledgeable people do what is right and avoid what is wrong. Courageous people tell the 

truth when others want to hear something else. Disciplined people work through projects and 

don't cut corners. Find people who know the product and can work in the process. 

PROCESS 

Process is how we go from the beginning to the end of a project. All projects use a process. 

Many project managers, however, do not choose a process based on the people and product at 

hand. They simply use the same process they've always used or misused. Let's focus on two 

points regarding process: (1) process improvement and (2) using the right process for the 

people and product at hand. Many people believe that process improvement is the key to 

increasing your ability to produce software. (For more on software process improvement, see 

the September 1994 issue of American Programmer.) I agree with this, but you must have a 

process before you can improve it. The Software Engineering Institute's Capability Maturity 

Model (CMM) is a good starting point [2, 3]. The CMM has a series of levels through which an 

organization can progress from the chaotic level 1 (Initial) up through level 5 (Optimizing). It can 

take an organization 9 to 24 months to move from one level to another. 

The CMM provides a long-term program for a quality software process. It lays out key process 

areas that build on practices from lower levels. Successfully addressing the key process areas at 

each CMM level can help an organization establish and improve its software process. Level 2 of 

the CMM (Repeatable) requires an organization to have written software process policies and 

to follow them on every project. It means having a software process. Levels 3 through 5 

concentrate on improving the process. 
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PRODUCT 

The product is the result of a project. The desired product satisfies the customers and keeps 

them coming back for more. Sometimes, however, the actual product is something less. The 

product pays the bills and ultimately allows people to work together in a process and build 

software. Always keep the product in focus. Our current emphasis on process sometimes 

causes us to forget the product. This results in a poor product, no money, no more business, 

and no more need for people and process. Instead of discussing different types of products 

(compilers, word processors, operating systems), I want to focus on two other aspects of the 

product. These are (1) the difficulty of the product and (2) the external and internal quality. The 

difficulty of the product influences the process needed. "Difficult" is subjective and depends on 

how familiar your people are with the product. For me, a text editor is a very difficult product, 

while an intelligent image analyzer is simple. Is the product familiar or new to your people? Is it 

new to everyone in the world? Is the user interface a major portion of the product? The 

answers to these questions determine the "difficulty" of the product and the type of process 

needed. 

Difficult products demand process models that allow for experimenting and learning. Easy 

products call for process models that are simple, straightforward, and efficient (like the 

waterfall). Difficult products become easier when you bring in people with knowledge of the 

product. Keep an eye on the external and internal quality of the product. External quality is 

what the customer sees. The customer is happy if the product has all the required functions, is 

easy to learn and use, runs quickly, and doesn't require much disk space and memory. Internal 

quality is what the builder sees. High internal quality indicates, among other things, that the 

design and code are easy to understand and the software is modifiable and portable. When 

your customer announces he or she is changing hardware platforms and operating 

environments, high internal quality lets you change the product quickly and easily. These 

quality factors also influence the people and process. If portability (internal quality) is 

important, you need Unix and Macintosh people as well as MS-DOS/MS- Windows people on 

the project. If these people are not available, you must allow for learning and risk in your 

process. 

To make improvement to any system there are 3 basic quality product process and technology 

these 3 are the major determinates of software cost, schedule, productivity and quality. 

Process Metrics and Software Process Improvement 

 

The only rational way to improve any process is 

•to measure specific attributes of the process 

•de elop a set of ea i gful et i s ased o  these attributes 

•use the et i s to p o ide i di ato s that ill lead to a st ateg  fo  i p o e e t 
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Dete i a t of soft a e uality a d o ga izatio al effecti e ess  

 

 

 

 

process sits at the center of a triangle connecting three factors that have profound influence on 

software quality and organizational performance 

•the skill a d oti atio  of people has most influential factor in quality 

and performance 

• the o ple it  of the product have impact on quality and team 

performance 

• the technology (the software engineering methods) the process triangle exists within a circle 

of environmental conditions that include the development environment, business conditions, 

customer characteristics. 

 

 

SOFTWARE PRODUCT METRICS AND SOFTWARE PROCESS METRICS 

Software process metrics measure the software development process and environment. 

Example productivity, effort estimates, efficiency and failure rate. 

Software Product metrics measure the software product. Example size, reliability, complexity 

and functionality. 
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S.NO RGPV QUESTION YEAR MARKS 

Q.1 Explain process metrics and software 

process improvement. 

JUNE 2005 10 
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UNIT – 2 

REQUIREMENT ELICITATION ANALYSIS & SPECIFICATION 

Unit-02/Lecture-01 

 

Requirement  

The process to gather the software requirements from client, analyze and document 

them is known as requirement engineering. 

The goal of requirement engineering is to develop and maintain sophisticated and 

des ipti e “ ste  ‘e ui e e ts “pe ifi atio  do u e t. 

TYPE OF REQUIREMENTS 

USER REQUIREMENTS: It is a collection of statement in natural language and description 

of the services the system provides and its operational limitation. It is written for 

customer. 

SYSTEM REQUIREMENT: It is a structured document that gives the detailed description of 

the system services. It is written as a contract between client and contractor. 

Software Requirement Specification 

SRS is a document created by system analyst after the requirements are collected from 

various stakeholders.  

SRS defines how the intended software will interact with hardware, external interfaces, 

speed of operation, response time of system, portability of software across various 

platforms, maintainability, speed of recovery after crashing, Security, Quality, Limitations 

etc.  

The requirements received from client are written in natural language. It is the 

responsibility of system analyst to document the requirements in technical language so 

that they can be comprehended and useful by the software development team.  

SRS should come up with following features:  

 User Requirements are expressed in natural language. 

 Technical requirements are expressed in structured language, which is used inside 

the organization. 

 Design description should be written in Pseudo code. 

 Format of Forms and GUI screen prints. 

 Conditional and mathematical notations for DFDs etc. 
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Software Requirements 

We should try to understand what sort of requirements may arise in the requirement 

elicitation phase and what kinds of requirements are expected from the software system.  

Broadly software requirements should be categorized in two categories: 

Functional Requirements[RGPV/Dec2010 (5)] 

It should describe all requirement functionality or system services. The customer should 

provide statement of service. it should be clear how the system should be react to 

particular input and how a particular system should behave in particular situation. 

Functional requirement are heavily depend upon he type of software expected users and 

the type of system where the software is used. It describes system services in detail. 

Non-Functional Requirements 

Requirements, which are not related to functional aspect of software, fall into this 

category. They are implicit or expected characteristics of software, which users make 

assumption of. Non functional are more critical than functional requirement if the non 

functional requirement do not meet then the complete system is of no use. 

Some typical non-functional requirements are: 

1. Product requirement- specify how a livered product should behave in particular 

way. 

Eg: efficiency, Usability, Reliability, portability 

 

2. Organizational requirement- the requirement which are unwelcome effect of 

organizational policies and procedures come under this category.  

Eg. Delivery, implementation, standard 

 

3. External requirement- These requirement arise due o he factors that are external 

o the system and its developed process. 

Eg: Interoperability, ethical, safety. 

 

 

 

S.NO RGPV QUESTIONS Year Marks 

Q.1 Explain Functional and Non 

Functional requirement? 

Dec 2010 5 

 

 



3 

 

Unit-02/Lecture-02 

 

Requirement Sources and Elicitation techniques 

 

Requirements sources: 

In a typical system, there will be many sources of requirements and it is essential that all 

potential sources are identified and evaluated for their impact on the system.  This 

subtopic is designed to promote awareness of different requirements sources and 

frameworks for managing them.  

 

The main points covered are:  

 

 Goals. The te  Goal  so eti es alled usi ess o e  o  iti al su ess 
fa to  efe s to the o e all, high-level objectives of the system. Goals provide the 

motivation for a. Requirements engineers need to pay particular attention to 

assessing the value (relative to priority) and cost of goals. A feasibility study is a 

relatively low-cost way of doing this.  

 

 Domain knowledge. The requirements engineer needs to acquire or to have 

available knowledge about the application domain. This enables them to infer tacit 

knowledge that the stakeholders do not articulate, assess the trade-offs that will 

e e essa  et ee  o fli ti g e ui e e ts a d so eti es to a t as a use  
champion.  

 System stakeholders. Many systems have proven unsatisfactory because they have 

stressed the requirements for one group of stakeholders at the expense of others. 

Hence, systems are delivered that are hard to use or which subvert the cultural or 

political structures of the customer organisation. The requirements engineer needs 

to ide tif  ep ese t a d a age the ie poi ts  of a  diffe e t t pes of 
stakeholder.  

 The operational environment. Requirements will be derived from the environment 

in which the software will execute. These may be, for example, timing constraints 

in a real-time system or interoperability constraints in an office environment. 

These must be actively sought because they can greatly affect system feasibility, 

cost, and restrict design choices.  

 The organizational environment. Many systems are required to support a business 

process and this may be conditioned by the structure, culture and internal politics 

of the organisation. The requirements engineer needs to be sensitive to these 

since, in general, new software systems should not force unplanned change to the 

business process.  
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Elicitation techniques:  

When the requirements sources have been identified the requirements engineer can start 

eliciting requirements from them. It also means requirement discovery. This subtopic 

concentrates on techniques for getting human stakeholders to articulate their 

requirements. This is a very difficult area and the requirements engineer needs to be 

sensitized to the fact that (for example) users may have difficulty describing their tasks, 

may leave important information unstated, or may be unwilling or unable to cooperate. It 

is particularly important to understand that elicitation is not a passive activity and that 

even if cooperative and articulate stakeholders are available, the requirements engineer 

has to work hard to elicit the right information. A number of techniques will be covered, 

but the principal ones are:  

 

 Interviews. I te ie s a e a t aditio al  ea s of eli iti g e ui e e ts. It is 
important to understand the advantages and limitations of interviews and how 

they should be conducted.  

 Scenarios. “ e a ios a e alua le fo  p o idi g o te t to the eli itatio  of use s  
requirements. They allow the requirements engineer to provide a framework for 

uestio s a out use s  tasks  pe itti g hat if?  a d ho  is this do e?  
questions to be asked. (conceptual modeling) because recent modeling notations 

have attempted to integrate scenario notations with object-oriented analysis 

techniques.  

 Prototypes. Prototypes are a valuable tool for clarifying unclear requirements. 

They can act in a similar way to scenarios by providing a context within which users 

better understand what information they need to provide. There is a wide range of 

prototyping techniques, which range from paper mock-ups of screen designs to 

beta-test versions of software products. There is a strong overlap with the use of 

prototypes for requirements validation. 

 Facilitated meetings. The purpose of these is to try to achieve a summative effect 

whereby a group of people can bring more insight to their requirements than by 

working individually. They can brainstorm and refine ideas that may be difficult to 

surface using (e.g.) interviews. Another advantage is that conflicting requirements 

are surfaced early on in a way that lets the stakeholders recognise where there is 

conflict. At its best, this technique may result in a richer and more consistent set of 

requirements than might otherwise be achievable. However, meetings need to be 

handled carefully (hence the need for a facilitator) to prevent a situation where the 

critical abilities of the team are eroded by group loyalty, or the requirements 

reflecting the concerns of a few vociferous (and perhaps senior) people to the 

detriment of others.  

 Observation. The importance of s ste s  o te t ithi  the o ga izatio al 
environment has led to the adaptation of observational techniques for 
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e ui e e ts eli itatio . The e ui e e ts e gi ee  lea s a out use s  tasks  
immersing themselves in the environment and observing how users interact with 

their systems and each other. These techniques are relatively new and expensive 

but are instructive because they illustrate that many user tasks and business 

processes are too subtle and complex for their actors to describe easily.  

 

Requirement elicitation and analysis process 
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Unit-02/Lecture-03 

Analysis model [RGPV/Dec05,06, June2013(10)] 

 

The analysis model must achieve three primary objectives:  

1) to describe what the customer requires(analysis) 

2) to establish a basis for the creation of a software with a combination of text and 

design are used to represent the software requirement. 

3) to define a set of requirements that can be validated once the software is built. 

 

The elements of analysis model: [RGPV/ June2004,08(10)] 

 

At the core of the model lies the data dictionary—a repository that contains descriptions 

of all data objects consumed or produced by the software. Three different diagrams 

surround the the core. The entity relation diagram (ERD) depicts relationships between 

data objects. The ERD is the notation that is used to conduct the data modeling activity. 

The attributes of each data object noted in the ERD can be described using a data object 

description. 

 

The data flow diagram (DFD) serves two purposes: (1) to provide an indication of how 

data are transformed as they move through the system and (2) to depict the functions 

(and subfunctions) that transform the data flow. The DFD provides additional information 

that is used during the analysis of the information domain and serves as a basis for the 

modeling of function. A description of each function presented in the DFD is contained in 

a process specification (PSPEC). 

 

The state transition diagram (STD) indicates how the system behaves as a consequence 

of external events. To accomplish this, the STD represents the various modes of behavior 

(called states) of the system and the manner in which transitions are made from state to 

state. The STD serves as the basis for behavioral modeling.  

 

Additional information about the control flow in the control specification 

(CSPEC).Process specification describes each function in DFD. Data object description of 

various data object used. 
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The structure of the analysis model 

 

ANALYSIS AND MODELLING  

1. Structured Approach 

a) Data modelling  ERD 

b) Functional modelling  DFD 

c) Behaviour Modelling  State chart diagram 

2. Object Oriented Approach(UML) 

a) Use case  

b) Class diagram 

c) Activity diagram 

d) Sequence diagram 

e) Deployment diagram 

f) Component diagram 

 

The structured approach - plan the right way first 

 plans to avoid crisis 

 covers all eventualities 

 useful for team working 

 shorter in the end 

In SA data object are modelled in a way in which data attributes and their relationship is 

defined in structured approach 
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Importance of Data Modeling in ERD: 

 

Data modeling answers a set of specific questions that are relevant to any data 

processing application. What are the primary data objects to be processed by the 

system? What is the composition of each data object and what attributes describe the 

object? Where do the the objects currently reside? What are the relationships between 

each object and other objects? What are the relationships between the objects and the 

processes that transform them? 

 

To answer these questions, data modeling methods make use of the entity relationship 

diagram. The ERD, described in detail later in this section, enables a software engineer to 

identify data objects and their relationships using a graphical notation. In the context of 

structured analysis, the ERD defines all data that are entered, stored, transformed, and 

produced within an application. 

 

1) Data Objects, Attributes, and Relationships 

The data model consists of three interrelated pieces of information: the data object, the 

attributes that describe the data object, and the relationships that connect data objects 

to one another.  

 

Data objects. It can be name of person, organization device or software product that 

produces o consumes information. 

 

 Data objects, attributes, and relationships 

 

For example, a person or a car in above Figure can be viewed as a data object in the 

sense that either can be defined in terms of a set of attributes. The data object 
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description incorporates the data object and all of its attributes. 

 

Attributes: The attributes are characteristic of any entity. Denoted by oval shape. And the 

multivalued attributes have more than one value denoted by double rounded oval shape.  

Attributes define the properties of a data object and take on one of three different 

characteristics.  

 

They can be used to: 

1) name an instance of the data object 

2) describe the instance, or  

3) make reference to another instance in another table.  

 

In addition, one or more of the attributes must be defined as an identifier—that is, the 

identifier attribute becomes a "key" when we want to find an instance of the data object. 

In some cases, values for the identifier(s) are unique, although this is not a requirement. 

Referring to the data object car, a reasonable identifier might be the ID number. 

 

 

 

 

Tabular representation of data objects 
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EXAMPLE 
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Relationships: These represent how data object are connected to one another. Data 

objects are connected to one another in different ways. Consider two data objects, book 

and bookstore. These objects can be represented using the simple notation illustrated in 

below Figure. A connection is established between book and bookstore because the two 

objects are related. But what are the relationships? 

 

To determine the answer, we must understand the role of books and bookstores within 

the context of the software to be built. We can define a set of object/relationship pairs 

that define the relevant relationships. For example, 

 

• A ooksto e o de s ooks. 
• A ooksto e displa s ooks. 
• A ooksto e sto ks ooks. 
• A ookstore sells books. 

• A ooksto e etu s ooks. 
 

 

 

Figure: Relationships 

 

The relationships orders, displays, stocks, sells, and returns define the relevant 

connections between book and bookstore.  The above Figure illustrates these 

object/relationship pairs graphically. It is important to note that object/relationship pairs 

are bidirectional. That is, they can be read in either direction. A bookstore orders books 

or books are ordered by a bookstore. 
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S.NO RGPV QUESTIONS Year Marks 

Q.1 What is analysis modelling? what are its 

element. Also explain functional modelling. 

Dec 2005,06 

June 04,08,13 

10 
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Unit-02/Lecture-04 

Importance of Functional Modeling in DFD: 

 

Structured analysis is used to carry out the top-down decomposition of a set of high-level 

functions depicted in the problem description and to represent them graphically. During 

structured analysis, functional decomposition of the system  is achieved. That is, each 

function that the system performs is analyzed and hierarchically decomposed into more 

detailed functions. Structured analysis technique is based on the following essential 

underlying principles: 

 Top-down decomposition approach. 

 Divide and conquer principle. Each function is decomposed 

independently. 

 Graphical representation of the analysis results using Data Flow 

Diagrams (DFDs). 

 

 

Data Flow Diagram (DFD): 

 The DFD (also known as a bubble chart) is a hierarchical graphical model of a 

system that shows the different processing activities or functions that the system 

 performs and the data interchange among these functions. Each function is 

considered as a processing station (or process) that consumes some input data 

and produces some output data. The system is represented in terms of the input 

 data to the system, various processing carried out on these data, and the output 

 data generated by the system. A DFD model uses a very limited number of 

primitive symbols as shown in below figure to represent the functions performed 

by a system and the data flow among these functions.  
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EXAMPLE OF LIBRARY MANAGEMENT SYSTEM 

 

 

 

 

Levels of DFD 

 Level 0 - Highest abstraction level DFD is known as Level 0 DFD, which depicts the 

entire information system as one diagram concealing all the underlying details. 

Level 0 DFDs are also known as context level DFDs. 
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 Level 1 - The Level 0 DFD is broken down into more specific, Level 1 DFD. Level 1 

DFD depicts basic modules in the system and flow of data among various 

modules. Level 1 DFD also mentions basic processes and sources of information. 
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 Level 2 - At this level, DFD shows how data flows inside the modules mentioned 

in Level 1. 

Higher level DFDs can be transformed into more specific lower level DFDs with 

deeper level of understanding unless the desired level of specification is 

achieved. 

 

BEHAVIOUR MODELLING 

Structure Charts 

Structure chart is a chart derived from Data Flow Diagram. It represents the system in 

more detail than DFD. It breaks down the entire system into lowest functional modules, 

describes functions and sub-functions of each module of the system to a greater detail 

than DFD. 

A structure chart represents the software architecture, i.e. the various modules 

making up the system, the dependency (which module calls which other modules), and 

the parameters that are passed among the different modules. Hence, the structure chart 

representation can be easily implemented using some programming language. Since the 

main focus in a structure chart representation is on the module structure of the software 

and the interactions among different modules, the procedural aspects (e.g. how a 

particular functionality is achieved) are not represented.  

The basic building blocks which are used to design structure charts are the 

following: 

 Rectangular boxes: Represents a module. 

 Module invocation arrows: Control is passed from one module to 

another module in the direction of the connecting arrow. 

 Data flow arrows: Arrows are annotated with data name; named 

data passes from one module to another module in the direction of 

the arrow. 

 Library modules: Represented by a rectangle with double edges. 

 Selection: Represented by a diamond symbol. 

 Repetition: Represented by a loop around the control flow arrow. 

 

Transform Analysis: 

Transform analysis identifies the primary functional components (modules) and 

the high level inputs and outputs for these components. The first step in transform 

analysis is to divide the DFD into 3 types of parts: 

 Input 

 Logical processing 
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 Output 

The input portion of the DFD includes processes that transform input data from 

physical (e.g. character from terminal) to logical forms (e.g. internal tables, lists, 

etc.). Each input portion is called an afferent branch. The output portion of a DFD 

transforms output data from logical to physical form.  Each output portion is called an 

efferent branch. The remaining portion of a DFD is called the central transform. 

 

Example: Structure chart for the RMS software 

For this example, the context diagram was drawn earlier. 

To draw the level 1 DFD from a cursory analysis of the problem description, we can see 

that there are four basic functions that the system needs to perform – accept the input 

numbers from the user, validate the numbers, calculate the root mean square of the 

input numbers and, then display the result. 

 

 

 

Figure: Level 1 DFD 

 

By observing the level 1 DFD, we identify the validate-input as the afferent branch and 

write-output as the efferent branch. The remaining portion (i.e. compute-rms) forms the 

central transform. By applying the step 2 and step 3 of 

transform analysis, we get the structure chart shown in figure 

 

Figure: Structure chart 
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Unit-02/Lecture-05 

Object-oriented Software Development: 

 

Object-oriented design: 

In the object-oriented design approach, the system is viewed as collection of objects (i.e. entities). 

The state is decentralized among the objects and each object manages its own state information. 

For example, in a Library Automation Software, each library member may be a separate object 

with its own data and functions to operate on these data. In fact, the functions defined for one 

object cannot refer or change data of other objects. Objects have their own internal data which 

define their state. Similar objects constitute a class. In other words, each object is a member of 

some class. Classes may inherit features from super class. Conceptually, objects communicate by 

message passing. 

 

What is a model: 

A model captures aspects important for some application while omitting (or abstracting) the rest. 

A model in the context of software development can be graphical, textual, mathematical, or 

program code-based. Models are very useful in documenting the design and analysis results. 

Models also facilitate the analysis and design procedures themselves. Graphical models are very 

popular because they are easy to understand and construct. UML is primarily a graphical modeling 

tool. However, it often requires text explanations to accompany the graphical models. 

 

Need for a model: 

An important reason behind constructing a model is that it helps manage complexity. Once models 

of a system have been constructed, these can be used for a variety of purposes during software 

development, including the following: 

 Analysis 

 Specification 

 Code generation 

 Design 

 Visualize and understand the problem and the working of a system 

 Testing, etc. 

In all these applications, the UML models can not only be used to document the results but also to 

arrive at the results themselves. Since a model can be used for a variety of purposes, it is 

reasonable to expect that the model would vary depending on the purpose for which it is being 

constructed. For example, a model developed for initial analysis and specification should be very 

different from the one used for design. A model that is being used for analysis and specification 

would not show any of the design decisions that would be made later on during the design stage. 

On the other hand, a model used for design purposes should capture all the design decisions. 
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Therefore, it is a good idea to explicitly mention the purpose for which a model has been 

developed, along with the model. 

 

Unified Modeling Language (UML): 

UML, as the name implies, is a modeling language. It may be used to visualize, specify, construct, 

and document the artifacts of a software system. It provides a set of notations (e.g. rectangles, 

lines, ellipses, etc.) to create a visual model of the system. Like any other language, UML has its 

own syntax (symbols and sentence formation rules) and semantics (meanings of symbols and 

sentences). Also, we should clearly understand that UML is not a system design or development 

methodology, but can be used to document object-oriented and analysis results obtained using 

some methodology. 

 

Origin of UML: 

In the late 1980s and early 1990s, there was a proliferation of object-oriented design techniques 

and notations. Different software development houses were using different notations to 

document their object-oriented designs. These diverse notations used to give rise to a lot of 

confusion. 

 

UML was developed to standardize the large number of object-oriented modeling notations that 

existed and were used extensively in the early 1990s. The principles ones in use were: 

 Object Management Technology [Rumbaugh 1991] 

 Boo h s ethodolog  [Boo h 99 ] 
 Object-Oriented Software Engineering [Jacobson 1992] 

 Odell s ethodolog  [Odell 99 ] 
 Shaler and Mellor methodology [Shaler 1992] 

 

It is needless to say that UML has borrowed many concepts from these modeling techniques. 

Especially, concepts from the first three methodologies have been heavily drawn upon. UML was 

adopted by Object Management Group (OMG) as a de facto standard in 1997. OMG is an 

association of industries which tries to facilitate early formation of standards. We shall see that 

UML contains an extensive set of notations and suggests construction of many types of diagrams. 

It has successfully been used to model both large and small problems. The elegance of UML, its 

adoption by OMG, and a strong industry backing have helped UML find widespread acceptance. 

UML is now being used in a large number of software development projects worldwide. 

 

UML diagrams: 

UML can be used to construct nine different types of diagrams to capture five different views of a 

system. Just as a building can be modeled from several views (or perspectives) such as ventilation 

perspective, electrical perspective, lighting perspective, heating perspective, etc.; the different 

UML diagrams provide different perspectives of the software system to be developed and facilitate 
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a comprehensive understanding of the system. Such models can be refined to get the actual 

implementation of the system. 

 

The UML diagrams can capture the following five views of a system: 

 Use s ie  

 Structural view 

 Behavioral view 

 Implementation view 

 Environmental view 

 

 

 

Figure : Different types of diagrams and views supported in UML 

 

User’s ie : This view defines the functionalities (facilities) made available by the system to its 

use s. The use s  ie  aptu es the e te al use s ie  of the s ste  i  te s of the 
functionalities offered by the system. The use s ie  is a la k-box view of the system where the 

internal structure, the dynamic behavior of different system components, the implementtion etc. 

a e ot isi le. The use s  ie  is e  diffe e t f o  all othe  ie s i  the se se that it is a 
functio al odel o pa ed to the o je t odel of all othe  ie s. The use s  ie  a  e 
considered as the central view and all other views are expected to conform to this view. This 

thinking is in fact the crux of any user centric development style. 

Structural view: The structural view defines the kinds of objects (classes) important to the 

understanding of the working of a system and to its implementation. It also captures the 

relationships among the classes (objects). The structural model is also called the static model, 

since the structure of a system does not change with time. 

Behavioral view: The behavioral view captures how objects interact with each other to realize the 

system behavior. The system behavior captures the time-dependent (dynamic) behavior of the 

system. 

Implementation view: This view captures the important components of the system and their 
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dependencies. 

Environmental view: This view models how the different components are implemented on 

different pieces of hardware. 
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Unit-02/Lecture-06 

Use-case Modeling: [RGPV/ June2010,11(10)] 

 

Use case modeling was originally developed by Jacobson et al. (1993) in the 1990s and was 

incorporated into the first release of the UML (Rumbaugh et al., 1999). Use case modeling is 

widely used to support requirements elicitation. A use case can be taken as a simple scenario 

that describes what a user expects from a system. 

 

Use-case Model: 

The use ase odel fo  a  s ste  o sists of a set of use ases . I tuiti el , use ases 
represent the different ways in which a system can be used by the users. A simple way to find all 

the use ases of a s ste  is to ask the uestio : What the use s a  do usi g the s ste ?  
Thus for the Library Information System (LIS), the use cases could be: 

 issue-book 

 query-book 

 return-book 

 create-member 

 add-book, etc 

Use cases correspond to the high-level functional requirements. The use cases partition the 

system behavior into transactions, such that each transaction performs some useful action from 

the use s poi t of ie . To o plete each transaction may involve either a single message or 

multiple message exchanges between the user and the system to complete. 

 

Purpose of use cases: 

The purpose of a use case is to define a piece of coherent behavior without revealing the 

internal structure of the system. The use cases do not mention any specific algorithm to be used 

or the internal data representation, internal structure of the software, etc. A use case typically 

represents a sequence of interactions between the user and the system. These interactions 

consist of one mainline sequence. The mainline sequence represents the normal interaction 

between a user and the system. The mainline sequence is the most occurring sequence of 

interaction. 

 

Representation of use cases: 

Use cases can be represented by drawing a use case diagram and writing an accompanying text 

elaborating the drawing. In the use case diagram, each use case is represented by an ellipse 

with the name of the use case written inside the ellipse. All the ellipses (i.e. use cases) of a 

system are enclosed within a rectangle which represents the system boundary. The name of the 

system being modeled (such as Library Information System) appears inside the rectangle. 
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Text Description: 

Each ellipse on the use case diagram should be accompanied by a text description. The text 

description should define the details of the interaction between the user and the computer and 

other aspects of the use case. It should include all the behavior associated with the use case in 

terms of the mainline sequence, different variations to the normal behavior, the system 

responses associated with the use case, the exceptional conditions that may occur in the 

behavior, etc. The behaviour description is often written in a conversational style describing the 

interactions between the actor and the system. The text description may be informal, but some 

structuring is recommended. The following are some of the information which may be included 

in a use case text description in addition to the mainline sequence, and the alternative 

scenarios. 

 

Contact persons: This section lists the personnel of the client organization with whom the use 

case was discussed, date and time of the meeting, etc. 

Actors: In addition to identifying the actors, some information about actors using this use case 

which may help the implementation of the use case may be recorded. 

Pre-condition: The preconditions would describe the state of the system before the use case 

execution starts. 

Post-condition: This captures the state of the system after the use case has successfully 

completed. 

Non-functional requirements: This could contain the important constraints for the design and 

implementation, such as platform and environment conditions, qualitative statements, response 

time requirements, etc. 

Exceptions, error situations: This contains only the domain- elated e o s su h as la k of use s 
access rights, invalid entry in the input fields, etc. Obviously, errors that are not domain related, 

such as software errors, need not be discussed here. 

Sample dialogs: These serve as examples illustrating the use case. 

Specific user interface requirements: These contain specific requirements for the user interface 

of the use case. For example, it may contain forms to be used, screen shots, interaction style, 

etc. 

Document references: This part contains references to specific domain related documents 

which may be useful to understand the system operation. 
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E a ple : Use ases i ol i g the ole edi al e eptio ist  

 

 

 

 

 

S.NO RGPV QUESTIONS Year Marks 

Q.1 Discuss use case modelling in detail. June 2010,2011 10 
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Unit-02/Lecture-07 

SOFTWARE SPECIFICATION 

 

Software Specification is an activity that is use to describe he thing you are trying to achieve to 

establish what services are required from the system and limitation on the system operation 

and development. His activity is often called Requirement Engineering. Requirement 

Engineering is a particularly critical stage of the software process as error at this stage certain to 

happen lead to later problem in the system design and implementation. 

 

There are four main phases in the Requirement Engineering process: 

1. Feasibility study: user satisfaction, cost estimation. 

2. Requirement elicitation analysis: meeting for description of development. 

3. Requirement Specification: is the activity of translating the information gathered during 

the analysis activity into a document that defines a set of requirements. 2 type of 

requirements may be includes in his document.  

(a) User Requirements  (b)System Requirements    

 

4. Requirements  Validation: this activity checks the requirement for realism, consistency 

and completeness. 

 

Software Requirement Specification - [SRS] [RGPV/ June2013,Dec2010(10)] 

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. 

The Software Requirements Specification is produced at the culmination of the analysis task. 

The function and performance allocated to software as part of system engineering are refined 

by establishing a complete information description, a detailed functional description, a 

representation of system behavior, an indication of performance requirements and design 

constraints, appropriate validation criteria, and other information pertinent to requirements. 

The National Bureau of Standards, IEEE (Standard No. 830-1984), and the U.S. Department of 

Defense have all proposed candidate formats for software requirements specifications (as well 

as other software engineering documentation). 

 

The Introduction of the software requirements specification states the goals and objectives of 

the software, describing it in the context of the computer-based system. Actually, the 

Introduction may be nothing more than the software scope of the planning document. The 

Information Description provides a detailed description of the problem that the software must 



26 

 

solve. Information content, flow, and structure are documented. Hardware, software, and 

human interfaces are described for external system elements and internal software functions. 

 

A description of each function required to solve the problem is presented in the Functional 

Description. A processing narrative is provided for each function, design constraints are stated 

and justified, performance characteristics are stated, and one or more diagrams are included to 

graphically represent the overall structure of the software and interplay among software 

functions and other system elements.  

 

The Behavioral Description section of the specification examines the operation of the software 

as a consequence of external events and internally generated control characteristics.  

 

Validation Criteria is probably the most important and, ironically, the most often neglected 

section of the Software Requirements Specification. How do we recognize a successful 

implementation? What classes of tests must be conducted to validate function, performance, 

and constraints? We neglect this section because completing it demands a thorough 

understanding of software requirements—something that we often do not have at this stage. 

Yet, specification of validation criteria acts as an implicit review of all other requirements. It is 

essential that time and attention be given to this section. 

 

Finally, the specification includes a Bibliography and Appendix. The bibliography 

contains references to all documents that relate to the software. These include other software 

engineering documentation, technical references, vendor literature, and standards. The 

appendix contains information that supplements the specifications. Tabular data, detailed 

description of algorithms, charts, graphs, and other material are presented as appendixes. 

 

In many cases the Software Requirements Specification may be accompanied by an executable 

prototype (which in some cases may replace the specification), a paper prototype or a 

Preliminary User's Manual. The Preliminary User's Manual presents the software as a black box. 

That is, heavy emphasis is placed on user input and the resultant output. The manual can serve 

as a valuable tool for uncovering problems at the human/machine interface. 

 

Characteristics of SRS: 

 Correct: Requirement must be correctly mentioned and realistic by nature. 

 Unambiguous: Transparent and plain SRS must be written. 

 Complete: To make the SRS complete I should be specified what a software designer 

wants to create on software. 

 Consistent: If there are not conflicts in the specified requirement then SRS is said to be 

consistent. 
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 Stability: The SRS must contain all the essential requirement. Each requirement must be 

clear and explicit. 

 Verifiable: the SRS should be written in such a manner that the requirement that is 

specified within it must be satisfied by the software. 

 Modifiable: It can easily modify according to user requirement. 

 Traceable: If origin of requirement is properly given of the requirement are correctly 

mentioned then such a requirement is called as traceable requirement. 

 

S.NO RGPV QUESTIONS Year Marks 

Q.1 What do you mean by SRS. list five good 

characteristic of SRS. 

June 2013,Dec2010 10 
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UNIT 2/LECTURE 8 
 

 

Requirements Validation:  [RGPV/ Dec2011(10)] 

The work products produced as a consequence of requirements engineering (a system 

specification and related information) are assessed for quality during a validation step. 

Requirements validation examines the specification to ensure that all system requirements have 

been stated unambiguously; that inconsistencies, omissions, and errors have been detected and 

corrected; and that the work products conform to the standards established for the process, the 

project, and the product. 

 

The primary requirements validation mechanism is the formal technical review. The review 

team includes system engineers, customers, users, and other stakeholders who examine the 

system specification 5 looking for errors in content or interpretation, areas where clarification 

may be required, missing information, inconsistencies (a major problem when large products or 

systems are engineered), conflicting requirements, or unrealistic (unachievable) requirements. 

 

Although the requirements validation review can be conducted in any manner that results in the 

discovery of requirements errors, it is useful to examine each requirement against a set of 

checklist questions. The following questions represent a small subset of those that might be 

asked: 

 Are requirements stated clearly? Can they be misinterpreted? 

 Is the source (e.g., a person, a regulation, a document) of the requirement identified? 

Has the final statement of the requirement been examined by or against the original 

source? 

 Is the requirement bounded in quantitative terms? 

 What other requirements relate to this requirement? Are they clearly noted via a cross-

reference matrix or other mechanism? 

 Does the requirement violate any domain constraints? 

 Is the requirement testable? If so, can we specify tests (sometimes called validation 

criteria) to exercise the requirement? 

 Is the requirement traceable to any system model that has been created? 

 Is the e ui e e t t a ea le to o e all s ste /p odu t o je ti es? • Is the s ste  
specification structured in a way that leads to easy understanding, easy reference, and 

easy translation into more technical work products? 

 Has an index for the specification been created? 

 Have requirements associated with system performance, behavior, and operational 

characteristics been clearly stated? What requirements appear to be implicit? 

 

Checklist questions like these help ensure that the validation team has done everything possible 
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to conduct a thorough review of each requirement. 

 

Requirements Management:[RGPV/ June2012 (10)] 

Requirements management is a set of activities that help the project team to identify, control, 

and track requirements and changes to requirements at any time as the project proceeds. 

 

Each requirement is assigned a unique identifier that might take the form 

 

<requirement type><requirement #> 

 

where requirement type takes on values such as F = functional requirement, D = data 

requirement, B = behavioral requirement, I = interface requirement, and P = output 

requirement. Hence, a requirement identified as F09 indicates a functional requirement 

assigned requirement number 9. 

 

Once requirements have been identified, traceability tables are developed. Shown schematically 

in Figure, each traceability table relates identified requirements to one or more aspects of the 

system or its environment. Among many possible traceability tables are the following: 

 

 Features traceability table. Shows how requirements relate to important customer 

observable system/product features. 

 Source traceability table. Identifies the source of each requirement 

 Dependency traceability table. Indicates how requirements are related to one another. 

 Subsystem traceability table. Categorizes requirements by the subsystem(s) that they 

govern. 

 Interface traceability table. Shows how requirements relate to both internal and external 

system interfaces. 

In many cases, these traceability tables are maintained as part of a requirements database so 

that they may be quickly searched to understand how a change in one requirement will affect 

different aspects of the system to be built. 
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Figure: Generic Traceability Table 

 

 

 

S.NO RGPV QUESTIONS Year Marks 

Q.1 Why validation is important in requirement specification 

phase? Explain? 

Dec2011 10 

Q.2 What do you understand by traceability in the context of SRS? June 2012 10 
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UNIT – 3 

SOFTWARE DESGIN 

Unit-03/Lecture-01 

 

Software Design and Software Engineering: [RGPV/ Dec2011(10)] 

Software design sits at the technical kernel of software engineering and is applied 

regardless of the software process model that is used. Beginning once software 

requirements have been analyzed and specified, software design is the first of three 

technical activities—design, code generation, and test—that are required to build and 

verify the software. Each activity transforms information in a manner that ultimately results 

in validated computer software. 

 

The design task produces a data design, an architectural design, an interface 

design, and a component design. 

 

The data design transforms the information domain model created during analysis into the 

data structures that will be required to implement the software. The data objects and 

relationships defined in the entity relationship diagram and the detailed data content 

depicted in the data dictionary provide the basis for the data design activity. Part of data 

design may occur in conjunction with the design of software architecture. More detailed 

data design occurs as each software component is designed. 

 

The architectural design defines the relationship between major structural elements of the 

soft a e, the desig  patte s  that a  e used to a hie e the e ui e e ts that ha e 
been defined for the system, and the constraints that affect the way in which architectural 

design patterns can be applied. The architectural design representation—the framework of 

a computer-based system—can be derived from the system specification, the analysis 

model, and the interaction of subsystems defined within the analysis model. 

 

The interface design describes how the software communicates within itself, with systems 

that interoperate with it, and with humans who use it. An interface implies a flow of 

information (e.g., data and/or control) and a specific type of behavior. Therefore, data and 

control flow diagrams provide much of the information required for interface design. 

 

The component-level design transforms structural elements of the software architecture 

into a procedural description of software components. Information obtained from the 

PSPEC, CSPEC, and STD serve as the basis for component design. 
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Translating the analysis model into a software design 

 

The Design Process: 

Software design is an iterative process through which requirements are translated 

i to a luep i t  fo  o st u ti g the soft a e. I itiall , the luep i t depi ts a holisti  
view of software. That is, the design is represented at a high level of abstraction—a level 

that can be directly traced to the specific system objective and more detailed data, 

functional, and behavioural requirements. As design iterations occur, subsequent 

refinement leads to design representations at much lower levels of abstraction. These can 

still be traced to requirements, but the connection is more subtle. 

 

1)  Design and Software Quality 

McGlaughlin suggests three characteristics that serve as a guide for the evaluation of a 

good design: 

 The design must implement all of the explicit requirements 

contained in the analysis model, and it must accommodate all of the 

implicit requirements desired by the customer. 

 The design must be a readable, understandable guide for those who 

generate code and for those who test and subsequently support the 

software. 

 The design should provide a complete picture of the software, 

addressing the data, functional, and behavioral domains from an 

implementation perspective. 

 Each of these characteristics is actually a goal of the design process. 
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But how is each of these goals achieved? 

 

In order to evaluate the quality of a design representation, we must establish technical 

criteria for good design. Later in this chapter, we discuss design quality criteria in some 

detail. For the time being, we present the following guidelines: 

 

1) A design should exhibit an architectural structure that (1) has been created using 

recognizable design patterns, (2) is composed of components that exhibit good 

design characteristics (these are discussed later in this chapter), and (3) can be 

implemented in an evolutionary fashion, thereby facilitating implementation and 

testing. 

2) A design should be modular; that is, the software should be logically partitioned 

into elements that perform specific functions and subfunctions. 

3) A design should contain distinct representations of data, architecture, interfaces, 

and components (modules). 

4) A design should lead to data structures that are appropriate for the objects to be 

implemented and are drawn from recognizable data patterns. 

5) A design should lead to components that exhibit independent functional 

characteristics. 

6) A design should lead to interfaces that reduce the complexity of connections 

between modules and with the external environment. 

7) A design should be derived using a repeatable method that is driven by information 

obtained during software requirements analysis. 

 

Items developed during the software design phase: 

For a design to be easily implemented in a conventional programming language, 

the following items must be designed during the design phase. 

 Different modules required to implement the design solution. 

 Control relationship among the identified modules. The relationship 

is also known as the call relationship or invocation relationship 

among modules. 

 Interface among different modules. The interface among different 

modules identifies the exact data items exchanged among the 

modules. 

 Data structures of the individual modules. 

 Algorithms required to implement each individual module. 

 

Characteristics of a good software design: 

The defi itio  of a good soft a e desig  a  a  depe di g o  the appli atio  

being designed. For example, the memory size used by a program may be an important 
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issue to characterize a good solution for embedded software development – since 

embedded applications are often required to be implemented using memory of limited size 

due to cost, space, or power consumption considerations. For embedded applications, one 

may sacrifice design comprehensibility to achieve code compactness. For embedded 

applications, factors like design comprehensibility may take a back seat while judging the 

goodness of design. Therefore, the criteria used to judge how good a given design solution 

is can vary widely depending upon the application. Not only is the goodness of design 

dependent on the targeted application, but also the notion of goodness of a design itself 

varies widely across software engineers and academicians. However, most researchers and 

software engineers agree on a few desirable characteristics that every good software 

design for general application must possess. The characteristics are listed below: 

 Correctness: A good design should correctly implement all the 

functionalities identified in the SRS document. 

 Understandability: A good design is easily understandable. 

 Efficiency: It should be efficient. 

 Maintainability: It should be easily amenable to change. 

 

Possibly the most important goodness criterion is design correctness. A design has to be 

correct to be acceptable. Given that a design solution is correct, understandability of a 

design is possibly the most important issue to be considered while judging the goodness of 

a design. A design that is easy to understand is also easy to develop, maintain and change. 

Thus, unless a design is easily understandable, it would require tremendous effort to 

implement and maintain it. 

 

Features of a design document: 

In order to facilitate understandability, the design should have the following features: 

 It should use consistent and meaningful names for various design 

components. 

 The design should be modular. The term modularity means that it 

should use a cleanly decomposed set of modules. 

 It should neatly arrange the modules in a hierarchy, e.g. in a tree-like 

diagram. 

 

 

 

S.NO RGPV QUESTIONS Year Marks 

Q.1 Explain software design process. What are 

the technical criteria of a good design? 

Dec 2010 10 
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Unit-03/Lecture-02 

 

Design Principles: [RGPV/ Dec2005,June 06(10)] 

Software design is both a process and a model. The design process is a sequence of steps 

that enable the designer to describe all aspects of the software to be built. It is important 

to note, however, that the design process is not simply a cookbook. Creative skill, past 

e pe ie e, a se se of hat akes good  software, and an overall commitment to quality 

are critical success factors for a competent design.  

 

The design model is the e ui ale t of a  a hite t’s pla s fo  a house. It egi s  
representing the totality of the thing to be built (e.g., a three-dimensional rendering of the 

house) and slowly refines the thing to provide guidance for constructing each detail (e.g., 

the plumbing layout). Similarly, the design model that is created for software provides a 

variety of different views of the computer software. Basic design principles enable the 

software engineer to navigate the design process. 

Principles for software design, which have been adapted and extended in the following list: 

• The desig  pro ess should ot suffer fro  tu el isio .  A good designer should 

consider alternative approaches, judging each based on the requirements of the problem, 

the resources available to do the job. 

• The design should be traceable to the analysis model. Because a single element of the 

design model often traces to multiple requirements, it is necessary to have a means for 

tracking how requirements have been satisfied by the design model. 

• The design should not reinvent the wheel. Systems are constructed using a set of design 

patterns, many of which have likely been encountered before. These patterns should 

always be chosen as an alternative to reinvention. Time is short and resources are limited! 

Design time should be invested in representing truly new ideas and integrating those 

patterns that already exist. 

• The desig  should i i ize the i telle tual dista e  et ee  the soft are a d the 
problem as it exists in the real world. 

That is, the structure of the software design should (whenever possible) mimic the 

structure of the problem domain. 

• The design should exhibit uniformity and integration. A design is uniform if it appears 

that one person developed the entire thing. Rules of style and format should be defined for 

a design team before design work begins. A design is integrated if care is taken in defining 

interfaces between design components. 

• The design should be structured to accommodate change. The design concepts 

discussed in the next section enable a design to achieve this principle. 

• The design should be structured to degrade gently, even when aberrant data, events, or 

operating conditions are encountered. Well desig ed soft a e should e e  o .  It 
should be designed to accommodate unusual circumstances, and if it must terminate 
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processing, do so in a graceful manner. 

• Design is not coding, coding is not design. Even when detailed procedural designs are 

created for program components, the level of abstraction of the design model is higher 

than source code. The only design decisions made at the coding level address the small 

implementation details that enable the procedural design to be coded. 

• The design should be assessed for quality as it is being created, not after the fact. A 

variety of design concepts and design measures are available to assist the designer in 

assessing quality. 

• The design should be reviewed to minimize conceptual (semantic) errors. There is 

sometimes a tendency to focus on minutiae when the design is reviewed, missing the 

forest for the trees. A design team should ensure that major conceptual elements of the 

design (omissions, ambiguity, inconsistency) have been addressed before worrying about 

the syntax of the design model. 

 

When these design principles are properly applied, the software engineer creates a design 

that exhibits both external and internal quality factors. 

1. External quality factors are those properties of the software that can be readily 

observed by users (e.g., speed, reliability, correctness, usability). 

2. Internal quality factors are of importance to software engineers. They lead to a 

high-quality design from the technical perspective. To achieve internal quality 

factors, the designer must understand basic design concepts. 

 

Design Concepts: [RGPV/ Dec2009,June 03,04(10)] 

A set of fundamental software design concepts has evolved over the past four decades. 

Although the degree of interest in each concept has varied over the years, each has stood 

the test of time. Each provides the software designer with a foundation from which more 

sophisticated design methods can be applied. Each helps the software engineer to answer 

the following questions: 

• What ite ia a  e used to pa titio  soft a e i to i di idual o po e ts? 

• Ho  is fu tio  o  data st u tu e detail sepa ated f o  a o eptual ep ese tatio  of 
the software? 

• What u ifo  ite ia defi e the te h i al uality of a software design? 

 

1. Abstraction 

As we move through different levels of abstraction, we work to create procedural and data 

abstractions. A procedural abstraction is a named sequence of instructions that has a 

specific and limited function. An example of a procedural abstraction would be the word 

open for a door. Open implies a long sequence of procedural steps (e.g., walk to the door, 

reach out and grasp knob, turn knob and pull door, step away from moving door, etc.). 
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A data abstraction is a named collection of data that describes a data object. In the context 

of the procedural abstraction open, we can define a data abstraction called door. Like any 

data object, the data abstraction for door would encompass a set of attributes that 

describe the door (e.g., door type, swing direction, opening mechanism, weight, 

dimensions). It follows that the procedural abstraction open would make use of 

information contained in the attributes of the data abstraction door. 

 

2. Refinement: 

The process of program refinement proposed by Wirth is analogous to the process of 

refinement and partitioning that is used during requirements analysis. The difference is in 

the level of implementation detail that is considered, not the approach. Refinement is 

actually a process of elaboration. We begin with a statement of function (or description of 

information) that is defined at a high level of abstraction. That is, the statement describes 

function or information conceptually but provides no information about the internal 

workings of the function or the internal structure of the information. Refinement causes 

the designer to elaborate on the original statement, providing more and more detail as 

each successive refinement (elaboration) occurs. 

 

Abstraction and refinement are complementary concepts. Abstraction enables a designer 

to specify procedure and data and yet suppress low-level details. Refinement helps the 

designer to reveal low-level details as design progresses. Both concepts aid the designer in 

creating a complete design model as the design evolves. 

 

3. Modularity: 

The concept of modularity in computer software has been espoused for almost five 

decades. Software architecture embodies modularity; that is, software is divided into 

separately named and addressable components, often called modules, that are integrated 

to satisfy problem requirements. Creating such modules bring the modularity in software. 

3 criteria that enables us to evaluate a design method 

1) Modular decomposability : It decomposing the problem into sub-problem.this 

reduces the complexity of the problem. 

2) Modular understandability: A module can be understood as a standalone unit.Then 

it will be easier to build and easier to change. 

3) Modular continuity: Small changes o he system requirement result in changes to 

individual modules rather than system wide changes. 
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S.NO RGPV QUESTIONS Year Marks 

Q.1 Explain various design concepts. Dec 2009 

June 03,04 

10 

Q.2 Explain software design principles. Dec 2005 

June 2006 

10 
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Unit-03/Lecture-03 

Unified Modeling Language (UML) : [RGPV/ JUNE 2010,11(10)] 

Over the past decade, Grady Booch, James Rumbaugh, and Ivar Jacobson have 

collaborated to combine the best features of their individual object-oriented analysis and 

design methods into a unified method. The result, called the Unified Modeling Language 

(UML), has become widely used throughout the industry. UML allows a software 

engineer to express an analysis model using a modelling notation that is governed by a 

set of syntactic, semantic, and pragmatic rules. Eriksson and Penker explain these rules in 

the follo i g a : I  UML, a s ste  is ep ese ted usi g fi e diffe e t ie s  that 
describe the system from distinctly different perspectives. Each view is defined by a set of 

diagrams. The following views are present in UML: 

 User model view. This ie  ep ese ts the s ste  p odu t  f o  the use ’s 
(called actors in UML) perspective. The use-case is the modelling approach of 

choice for the user model view. This important analysis representation describes a 

usage scenario from the end-user's perspective. 

 Structural model view. Data and functionality are viewed from inside the system. 

That is, static structure (classes, objects, and relationships) is modeled. 

 Behavioral model view. This part of the analysis model represents the dynamic or 

behavioral aspects of the system. It also depicts the interactions or collaborations 

between various structural elements described in the user model and structural 

model views. 

 Implementation model view. The structural and behavioral aspects of the system 

are represented as they are to be built. 

 Environment model view. The structural and behavioral aspects of the 

environment in which the system is to be implemented are represented. 

 

The Unified Modeling Language is a set of 13 different diagram types that may be used to 

model software systems. It emerged from work in the 1990s on object-oriented modeling 

where similar object-oriented notations were integrated to create the UML. A major 

revision (UML 2) was finalized in 2004. The UML is universally accepted as the standard 

approach for developing models of software systems. Variants have been proposed for 

more general system modeling. 

 

UML Diagram Types: 

There are several types of UML diagrams: 

1.User model view represent through:  

Use-case Diagram: Shows actors, use-cases, and the relationships between them. 
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2.Structural model view represent through 

Class Diagram: Shows relationships between classes and pertinent information 

about classes themselves. 

Object Diagram: Shows a configuration of objects at an instant in time. 

 

3.Behavioral model view represent through 

Interaction Diagrams: Show an interaction between a group of collaborating objects. 

Two types: Collaboration diagram and sequence diagram 

Package Diagram 

Shows system structure at the library/package level. 

State Diagram: Describes behavior of instances of a class in terms of states,stimuli, and 

transitions. 

Activity Diagram: Very similar to a flowchart—shows actions and decision points, but 

with the ability to accommodate concurrency. 

 

4.Environment model view represent through 

Deployment Diagram: Shows configuration of hardware and software in a distributed 

system. 

 

5. Implementation model view represent through 

Component Diagram: It show code modules of a system. This code modules include 

application program, ActiveXcontrol, Java beans and backend databases. It representing 

interfaces and dependencies among software architecture. 

 

 

 Figure : Different types of diagrams and views supported in UML 
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S.NO RGPV QUESTIONS Year Marks 

Q.1 Explain the use of UML for object oriented 

design. 

June 2010, 2011 10 
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Unit-03/Lecture-04 

ARCHITECTURE DESGIN [RGPV/ JUNE 2006(10)] 

 

Establishing the overall structure of a software system. 

Objectives 

To introduce architectural design and to discuss its importance 

To explain why multiple models are required to document a software architecture 

To describe types of architectural model that may be used 

A high-level model of a thing  

Describes critical aspects of the thing 

Understandable to many stakeholders 

Allo s e aluatio  of the thi g’s p ope ties efo e it is uilt 

Provides well understood tools and techniques for constructing the thing from its 

blueprint. 

 

Architectural Styles: 

The builder has used an architectural style as a descriptive mechanism to differentiate the 

house from other styles (e.g., A-frame, raised ranch, Cape Cod). But more important, the 

architectural style is also a pattern for construction. Further details of the house must be 

defined, its final dimensions must be specified, customized features may be added, building 

materials are to be be determined, but the pattern—a e te  hall olo ial — guides the 

builder in his work. 

 

The software that is built for computer-based systems also exhibits one of many architectural 

styles.1 Each style describes a system category that encompasses (1) a set of components (e.g., 

a database, computational modules) that perform a function required by a system; (2) a set of 

connectors that e a le o u i ation, co-o di atio s a d oope atio  a o g o po e ts; 
(3) constraints that define how components can be integrated to form the system; and (4) 

semantic models that enable a designer to understand the overall properties of a system by 

analyzing the known properties of its constituent parts. In the section that follows, we consider 

commonly used architectural patterns for software. 

 

A Brief Taxonomy of Styles and Patterns: 

Although millions of computer-based systems have been created over the past 50years, the vast 

majority can be categorized into one of a relatively small number of architectural styles: 

 

Data-centered architectures. A data store (e.g., a file or database) resides at the 

center of this architecture and is accessed frequently by other components that update, add, 

delete, or otherwise modify data within the store. A typical data-centered style. Client software 

accesses a central repository. In some cases the data repository is passive. That is, client 
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software accesses the data independent of any changes to the data or the actions of other client 

soft a e. A a iatio  o  this app oa h t a sfo s the eposito  i to a la k oa d  that se ds 
notifications to client software when data of interest to the client change. 

 

 

 

Figure : Data centered architecture 

 

Data-centered architectures promote integrability. That is, existing components can be changed 

and new client components can be added to the architecture without concern about other 

clients (because the client components operate independently). In addition, data can be passed 

among clients using the blackboard mechanism (i.e., the blackboard component serves to 

coordinate the transfer of information between clients). Client components independently 

execute processes. 

 

 

 

S.NO RGPV QUESTIONS Year Marks 

Q.1 What do you understand by software 

architecture? 

June 2006 10 
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Unit-03/Lecture-05 

Data-flow architectures 

 This architecture is applied when input data are to be transformed through a series of 

computational or manipulative components into output data. A pipe and filter pattern (Figure 

3.4a) has a set of components, called filters, connected by pipes that transmit data from one 

component to the next. Each filter works independently of those components upstream and 

downstream, is designed to expect data input of a certain form, and produces data output (to 

the next filter) of a specified form. However, the filter does not require knowledge of the 

working of its neighboring filters. 

 

If the data flow degenerates into a single line of transforms, it is termed batch sequential. This 

pattern Figure  accepts a batch of data and then applies a 

series of sequential components (filters) to transform it. 

 

 

 

Figure : Data flow architecture 

 

Call and return architectures. This architectural style enables a software designer (system 

architect) to achieve a program structure that is relatively easy to modify and scale. A number of 

substyles [BAS98] exist within this category: 

• Main program/subprogram architectures. This classic program structure decomposes function 

i to a o t ol hie a h  he e a ai  p og a  i okes a u e  of p og a  o po e ts, 
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which in turn may invoke still other components. Figure 13.3 illustrates an architecture of this 

type. 

• Remote procedure call architectures. The components of a main program/ subprogram 

architecture are distributed across multiple computers on a network  

 

Object-oriented architectures. The components of a system encapsulate data and the 

operations that must be applied to manipulate the data. Communication and coordination 

between components is accomplished via message passing. 

 

Layered architectures. The basic structure of a layered architecture is illustrated in Figure 3.5. A 

number of different layers are defined, each accomplishing operations that progressively 

become closer to the machine instruction set.  

 

At the outer layer, components service user interface operations. At the inner layer, components 

perform operating system interfacing. Intermediate layers provide utility services and 

application software functions. 

 

These architectural styles are only a small subset of those available to the software designer. 

Once requirements engineering uncovers the characteristics and constraints of the system to be 

built, the architectural pattern (style) or combination of patterns (styles) that best fits those 

characteristics and constraints can be chosen. In many cases, more than one pattern might be 

appropriate and alternative architectural styles might be designed and evaluated. 
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UNIT 3/LECTURE 6 
 

User Interface Design: [RGPV/ JUNE 2006(10)] 

 

The process of designing the way in which system users can access system functionality, and the 

way that information produced by the system is displayed. 

 

The overall process for designing a user interface begins with the creation of different models of 

system function (as perceived from the outside). The human- and computer-oriented tasks that 

are required to achieve system function are then delineated; design issues that apply to all 

interface designs are considered; tools are used to prototype and ultimately implement the 

design model; and the result is evaluated for quality. 

 

Interface Design Models: 

Four different models come into play when a user interface is to be designed. The 

software engineer creates a design model, a human engineer (or the software engineer) 

establishes a user model, the end-user develops a mental image that is often called the user's 

model or the system perception, and the implementers of the system create a system image. 

Unfortunately, each of these models may differ significantly. The role of interface designer is to 

reconcile these differences and derive a consistent representation of the interface. 

 

A design model of the entire system incorporates data, architectural, interface, and procedural 

representations of the software. The requirements specification may establish certain 

constraints that help to define the user of the system, but the interface design is often only 

incidental to the design model. 

 

In addition, users can be categorized as: 

• Novices. No syntactic knowledge of the system and little semantic knowledge of the 

application or computer usage in general. 

• Knowledgeable, intermittent users. Reasonable semantic knowledge of the application but 

relatively low recall of syntactic information necessary to use the interface. 

• Knowledgeable, frequent users. Good semantic and syntactic knowledge that often leads to 

the "power-user syndrome"; that is, individuals who look for shortcuts and abbreviated modes 

of interaction. 

 

The User Interface Design Process 
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Figure 3.7: The User Interface Design Process 

 

The design process for user interfaces is iterative and can be represented using a spiral model, 

the user interface design process encompasses four distinct framework activities: 

 

1. User, task, and environment analysis and modeling 

2. Interface design 

3. Interface construction 

4. Interface validation 

 

With each pass around the spiral representing additional elaboration of requirements and the 

resultant design. In most cases, the implementation activity involves prototyping—the only 

practical way to validate what has been designed. The initial analysis activity focuses on the 

profile of the users who will interact with the system. Skill level, business understanding, and 

general receptiveness to the new system are recorded; and different user categories are 

defined. For each user category, requirements are elicited. In essence, the software engineer 

attempts to understand the system perception for each class of users. The analysis of the user 

environment focuses on the physical work environment. 

 

Among the questions to be asked are: 

• Whe e ill the i te fa e e lo ated ph si all ? 

• Will the use  e sitti g, sta di g, o  pe fo i g othe  tasks u elated to the 

interface? 

• Does the i te fa e ha d a e a o odate spa e, light, o  oise o st ai ts? 

• A e the e spe ial hu a  fa to s onsiderations driven by environmental factors? 

 

The information gathered as part of the analysis activity is used to create an analysis model for 

the interface. Using this model as a basis, the design activity commences. 
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Characteristics of a user interface:  

It is very important to identify the characteristics desired of a good user interface. 

Because unless we are aware of these, it is very much difficult to design a good user interface. A 

few important characteristics of a good user interface are the following: 

 Speed of learning 

o Use of Metaphors and intuitive command names 

o Consistency 

o Component-based interface 

 Speed of use  

 Speed of recall  

 Error prevention  

 Attractiveness 

 Consistency 

 Feedback 

 Support for multiple skill levels 

 Error recovery (undo facility) 

 User guidance and on-line help 

 

The Golden Rules: 

1. Place the user in control. 

2. Redu e the use ’s e o  load. 
3. Make the interface consistent. 

 

These golden rules actually form the basis for a set of user interface design principles that guide 

this important software design activity. 

 

Types of user interfaces: 

User interfaces can be classified into the following three categories: 

i. Command language based interfaces 

ii. Menu-based interfaces 

iii. Direct manipulation interfaces 

 

S.NO RGPV QUESTIONS Year Marks 

Q.1 Discuss the user interface design process. Dec2011 10 
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UNIT 3/LECTURE 7 

 

Function Oriented Design 

In function-oriented design, the system is comprised of many smaller sub-systems known as 

functions. These functions are capable of performing significant task in the system. The system 

is considered as top view of all functions. 

Function oriented design inherits some properties of structured design where divide and 

conquer methodology is used. 

This design mechanism divides the whole system into smaller functions, which provides means 

of abstraction by concealing the information and their operation.. These functional modules 

can share information among themselves by means of information passing and using 

information available globally. 

Another characteristic of functions is that when a program calls a function, the function 

changes the state of the program, which sometimes is not acceptable by other modules. 

Function oriented design works well where the system state does not matter and 

program/functions work on input rather than on a state. 

Design Process 

 The whole system is seen as how data flows in the system by means of data flow 

diagram. 

 DFD depicts how functions changes data and state of entire system. 

 The entire system is logically broken down into smaller units known as functions on the 

basis of their operation in the system. 

 Each function is then described at large. 

Function Oriented techniques 

1. Structured analysis  

2. Structured Design 

Design Metrics: 

Design metrics for computer software, like all other software metrics, are not perfect. Debate 

continues over their efficacy and the manner in which they should be applied. Many experts 

argue that further experimentation is required before design measures can be used. And yet, 

design without measurement is an unacceptable alternative. 

 

Architectural Design Metrics: 

Architectural design metrics focus on characteristics of the program architecture with an 

emphasis on the architectural structure and the effectiveness of modules. These metrics are 

black box in the sense that they do not require any knowledge of the inner workings of a 
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particular software component. 

 

Component-Level Design Metrics: 

Component-level design metrics focus on internal characteristics of a software component and 

include measures of the th ee Cs —module cohesion, coupling, and complexity. These 

measures can help a software engineer to judge the quality of a component-level design. 

 

The metrics presented in this section are glass box in the sense that they require 

knowledge of the inner working of the module under consideration. Component design metrics 

may be applied once a procedural design has been developed. Alternatively, they may be 

delayed until source code is available. 

 

1. Cohesion metrics: 

Bieman and Ott define a collection of metrics that provide an indication of the cohesiveness of a 

module. The metrics are defined in terms of five concepts and measures: 

 

Data slice. Stated simply, a data slice is a backward walk through a module that looks for data 

values that affect the module location at which the walk began. It should be noted that both 

program slices (which focus on statements and conditions) and data slices can be defined. 

 

Data tokens. The variables defined for a module can be defined as data tokens for the module. 

Glue tokens. This set of data tokens lies on one or more data slice. 

Superglue tokens. These data tokens are common to every data slice in a module. 

Stickiness. The relative stickiness of a glue token is directly proportional to the number of data 

slices that it binds.t-level. 

 

2. Coupling metrics: 

Module oupli g p o ides a  i di atio  of the o e ted ess  of a odule to othe  odules, 
global data, and the outside environment. 

 

 

3. Complexity metrics: 

Complexity metrics can be used to predict critical information about reliability and 

maintainability of software systems from automatic analysis of source code [or procedural 

design information]. Complexity metrics also provide feedback during the software project to 

help control the [design activity]. During testing and maintenance, they provide detailed 

information about software modules to help pinpoint areas of potential instability. 

 

The most widely used (and debated) complexity metric for computer software is 

cyclomatic complexity, originally developed by Thomas McCabe. 
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UNIT 3/LECTURE 8 

 

Interface Design Metrics: 

Although there is significant literature on the design of human/computer interfaces, relatively 

little information has been published on metrics that would 

provide insight into the quality and usability of the interface. 

 

Sears suggests that layout appropriateness (LA) is a worthwhile design metric for 

human/computer interfaces. A typical GUI uses layout entities—graphic icons, text, menus, 

windows, and the like—to assist the user in completing tasks. To accomplish a given task using a 

GUI, the user must move from one layout entity to the next. The absolute and relative position 

of ea h la out e tit , the f e ue  ith hi h it is used, a d the ost  of the t a sitio  f o  
one layout entity to the next all contribute to the appropriateness of the interface. 

 

Software Design Approaches 

Here are two generic approaches for software designing: 

Top Down Design 

We know that a system is composed of more than one sub-systems and it contains a number of 

components. Further, these sub-systems and components may have their on set of sub-system 

and components and creates hierarchical structure in the system. 

Top-down design takes the whole software system as one entity and then decomposes it to 

achieve more than one sub-system or component based on some characteristics. Each sub-

system or component is then treated as a system and decomposed further. This process keeps 

on running until the lowest level of system in the top-down hierarchy is achieved. 

Top-down design starts with a generalized model of system and keeps on defining the more 

specific part of it. When all components are composed the whole system comes into existence. 

Top-down design is more suitable when the software solution needs to be designed from 

scratch and specific details are unknown. 
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Bottom-up Design 

The bottom up design model starts with most specific and basic components. It proceeds with 

composing higher level of components by using basic or lower level components. It keeps 

creating higher level components until the desired system is not evolved as one single 

component. With each higher level, the amount of abstraction is increased. 

Bottom-up strategy is more suitable when a system needs to be created from some existing 

system, where the basic primitives can be used in the newer system. 

Both, top-down and bottom-up approaches are not practical individually. Instead, a good 

combination of both is used. 

 

 

 

 

 

 

S.NO RGPV QUESTIONS Year Marks 

Q.1 Discuss top down and bottom up design. Dec2008 10 
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UNIT – 4 

SOFTWARE ANALYSIS AND TESTING 

Unit-04/Lecture-01 

STATIC ANALYSIS[RGPV/ JUNE 2013 (10)] 

Static analysis, also called static code analysis, is a method of computer program 

debugging that is done by examining the code without executing the program. The process 

provides an understanding of the code structure, and can help to ensure that the code 

adheres to industry standards. Automated tools can assist programmers and developers in 

carrying out static analysis. The process of scrutinizing code by visual inspection alone (by 

looking at a printout, for example), without the assistance of automated tools, is 

sometimes called program understanding or program comprehension. 

 

The principal advantage of static analysis is the fact that it can reveal errors that do not 

manifest themselves until a disaster occurs weeks, months or years after release. 

Nevertheless, static analysis is only a first step in a comprehensive software quality-control 

regime. After static analysis has been done, dynamic analysis is often performed in an 

effort to uncover subtle defects or vulnerabilities. In computer terminology, static means 

fixed, while dynamic means capable of action and/or change. Dynamic analysis involves 

the testing and evaluation of a program based on execution. Static and dynamic analysis, 

considered together, are sometimes referred to as glass-box testing. 

 

DYNAMIC STATIC 

Dynamic analysis is the testing and evaluation of a program based on execution with 

selected data Dynamic analysis is the testing and evaluation of a program by executing 

data in real-time. The objective is to find errors in a program while it is running, rather 

than by repeatedly examining the code offline. By debugging a program in all the scenarios 

for which it is designed, dynamic analysis eliminates the need to artificially create 

situations likely to produce errors. Other advantages include reducing the cost of testing 

and maintenance, identifying and eliminating unnecessary program components, and 

ensuring that the program being tested is compatible with other programs.  

A daily build and smoke test (also known as smoke testing) is one type of dynamic analysis. 

CODE INSPECTION[RGPV/ JUNE 2011 (10)] 

Code Inspection is the most formal type of review, which is a kind of static testing to avoid 

the defect multiplication at a later stage. 

 The main purpose of code inspection is to find defects and it can also spot any 

process improvement if any. 

 An inspection report lists the findings, which include metrics that can be used to aid 
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improvements to the process as well as correcting defects in the document under 

review. 

 Preparation before the meeting is essential, which includes reading of any source 

documents to ensure consistency. 

 Inspections are often led by a trained moderator, who is not the author of the 

code. 

 The inspection process is the most formal type of review based on rules and 

checklists and makes use of entry and exit criteria. 

 It usually involves peer examination of the code and each one has a defined set of 

roles. 

 After the meeting, a formal follow-up process is used to ensure that corrective 

action is completed in a timely manner. 

 

 

 

 

 

 

S.NO RGPV QUESTIONS Year Marks 

Q.1 Explain code inspection. June 2011 10 

Q.2 Explain difference between static and 

dynamic analysis. 

June 2013 10 
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Unit-04/Lecture-02 

SOFTWARE TESTING FUNDAMENTALS 

 

SOFTWARE TESTING PROCESS 

Testing is a process rather than a single activity. This process starts from test planning then 

designing test cases, preparing for execution and evaluating status till the test closure. So, 

we can divide the activities within the fundamental test process into the following basic 

steps: 

1)    Planning and Control 

2)    Analysis and Design 

3)    Implementation and Execution 

4)    Evaluating exit criteria and Reporting 

5)    Test Closure activities  

1)    Planning and Control: 

Test planning has following major tasks: 

i.  To determine the scope and risks and identify the objectives of testing. 

ii. To determine the test approach. 

iii. To implement the test policy and/or the test strategy. (Test strategy is an outline that 

describes the testing portion of the software development cycle. It is created to inform 

PM, testers and developers about some key issues of the testing process. This includes the 

testing objectives, method of testing, total time and resources required for the project and 

the testing environments.). 

iv. To determine the required test resources like people, test environments, PCs, etc. 

v. To schedule test analysis and design tasks, test implementation, execution and 

evaluation. 

 

 Test control has the following major tasks: 

i.  To measure and analyze the results of reviews and testing. 

ii.  To monitor and document progress, test coverage and exit criteria. 

iii.  To provide information on testing. 

iv.  To initiate corrective actions. 

v.   To make decisions. 

2)  Analysis and Design: 

Test analysis and Test Design has the following major tasks: 

i.   To review the test basis. (The test basis is the information we need in order to start the 

test analysis and   create our own test cases. Basically it’s a do u e tatio  o  hi h test 
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cases are based, such as requirements, design specifications, product risk analysis, 

architecture and interfaces. We can use the test basis documents to understand what the 

system should do once built.) 

ii.   To identify test conditions. 

iii.  To design the tests. 

iv.  To evaluate testability of the requirements and system. 

v.  To design the test environment set-up and identify and required infrastructure and 

tools. 

3)  Implementation and Execution: 

During test implementation and execution, we take the test conditions into test cases and 

procedures and other testware such as scripts for automation, the test environment and 

any other test infrastructure. (Test cases is a set of conditions under which a tester will 

determine whether an   application is working correctly or not.) 

(Testware is a term for all utilities that serve in combination for testing a software like 

scripts, the test environment and any other test infrastructure for later reuse.) 

Test implementation has the following major task: 

i.  To develop and prioritize our test cases by using techniques and create test data for 

those tests. (In order to test a software application you need to enter some data for testing 

most of the features. Any such specifically identified data which is used in tests is known as 

test data.) 

We also write some instructions for carrying out the tests which is known as test 

procedures. 

We may also need to automate some tests using test harness and automated tests scripts. 

(A test harness is a collection of software and test data for testing a program unit by 

running it under different conditions and monitoring its behavior and outputs.) 

ii. To create test suites from the test cases for efficient test execution. 

(Test suite is a collection of test cases that are used to test a software program   to show 

that it has some specified set of behaviours. A test suite often contains detailed 

instructions and information for each collection of test cases on the system configuration 

to be used during testing. Test suites are used to group similar test cases together.) 

iii. To implement and verify the environment. 

Test execution has the following major task: 

i.  To execute test suites and individual test cases following the test procedures. 

ii. To re-execute the tests that previously failed in order to confirm a fix. This is known as 

confirmation testing or re-testing. 

iii. To log the outcome of the test execution and record the identities and versions of the 

software under tests. The test log is used for the audit trial. (A test log is nothing but, what 

are the test cases that we executed, in what order we executed, who executed that test 

cases and what is the status of the test case (pass/fail). These descriptions are documented 

and called as test log.). 

iv. To Compare actual results with expected results. 
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v. Where there are differences between actual and expected results, it report 

discrepancies as Incidents. 

4)  Evaluating Exit criteria and Reporting: 

Based on the risk assessment of the project we will set the criteria for each test level 

agai st hi h e ill easu e the e ough testi g . These ite ia a  f o  p oje t to 
project and are known as exit criteria. 

Exit criteria come into picture, when: 

– Maximum test cases are executed with certain pass percentage. 

– Bug rate falls below certain level. 

– When achieved the deadlines. 

Evaluating exit criteria has the following major tasks: 

i.  To check the test logs against the exit criteria specified in test planning. 

ii.  To assess if more test are needed or if the exit criteria specified should be changed. 

iii.  To write a test summary report for stakeholders. 

5)  Test Closure activities: 

Test closure activities are done when software is delivered. The testing can be closed for 

the other reasons also like: 

 When all the information has been gathered which are needed for the testing. 

 When a project is cancelled. 

 When some target is achieved. 

 When a maintenance release or update is done. 

Test closure activities have the following major tasks: 

i.  To check which planned deliverables are actually delivered and to ensure that all 

incident reports have been resolved. 

ii. To finalize and archive testware such as scripts, test environments, etc. for later reuse. 

iii. To handover the testware to the maintenance organization. They will give support to 

the software. 

iv To evaluate how the testing went and learn lessons for future releases and projects. 
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Unit-04/Lecture-03 

 

TETSING LEVELS: [RGPV/ JUNE 2010 (10)] 

Levels of testing include different methodologies that can be used while conducting 

software testing. The main levels of software testing are: 

Unit Testing 

This type of testing is performed by developers before the setup is handed over to the 

testing team to formally execute the test cases. Unit testing is performed by the respective 

developers on the individual units of source code assigned areas. The developers use test 

data that is different from the test data of the quality assurance team. 

The goal of unit testing is to isolate each part of the program and show that individual 

parts are correct in terms of requirements and functionality. 

Limitations of Unit Testing 

Testing cannot catch each and every bug in an application. It is impossible to evaluate 

every execution path in every software application. The same is the case with unit testing. 

There is a limit to the number of scenarios and test data that a developer can use to verify 

a source code. After having exhausted all the options, there is no choice but to stop unit 

testing and merge the code segment with other units. 

Integration Testing 

Integration testing is defined as the testing of combined parts of an application to 

determine if they function correctly. Integration testing can be done in two ways: Bottom-

up integration testing and Top-down integration testing. 

S.N. Integration Testing Method 

1 

Bottom-up integration 

This testing begins with unit testing, followed by tests of progressively higher-level 

combinations of units called modules or builds. 

2 

Top-down integration 

In this testing, the highest-level modules are tested first and progressively, lower-

level modules are tested thereafter. 

In a comprehensive software development environment, bottom-up testing is usually done 
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first, followed by top-down testing. The process concludes with multiple tests of the 

complete application, preferably in scenarios designed to mimic actual situations. 

System Testing 

System testing tests the system as a whole. Once all the components are integrated, the 

application as a whole is tested rigorously to see that it meets the specified Quality 

Standards. This type of testing is performed by a specialized testing team. 

System testing is important because of the following reasons: 

 System testing is the first step in the Software Development Life Cycle, where the 

application is tested as a whole. 

 The application is tested thoroughly to verify that it meets the functional and 

technical specifications. 

 The application is tested in an environment that is very close to the production 

environment where the application will be deployed. 

 System testing enables us to test, verify, and validate both the business 

requirements as well as the application architecture.. 

Acceptance Testing 

This is arguably the most important type of testing, as it is conducted by the Quality 

Assurance Team who will gauge whether the application meets the intended specifications 

a d satisfies the lie t’s e ui e e t. The QA tea  ill ha e a set of p e-written scenarios 

and test cases that will be used to test the application. 

More ideas will be shared about the application and more tests can be performed on it to 

gauge its accuracy and the reasons why the project was initiated. Acceptance tests are not 

only intended to point out simple spelling mistakes, cosmetic errors, or interface gaps, but 

also to point out any bugs in the application that will result in system crashes or major 

errors in the application. 

By performing acceptance tests on an application, the testing team will deduce how the 

application will perform in production. There are also legal and contractual requirements 

for acceptance of the system. 

 

S.NO RGPV QUESTIONS Year Marks 

Q.1 Explain levels of testing with its process. Dec 2010 10 
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Unit-04/Lecture-04 

 

TEST TECHNIQUES[RGPV/ JUNE 2011, 2013 (10)] 

White Box Testing 

White box testing is a testing technique, that examines the program structure and derives 

test data from the program logic/code. The other names of glass box testing are clear box 

testing, open box testing, logic driven testing or path driven testing or structural testing. 

White Box Testing Techniques: 

 Statement Coverage - This technique is aimed at exercising all programming 

statements with minimal tests. 

 Branch Coverage - This technique is running a series of tests to ensure that all 

branches are tested at least once.  

 Path Coverage - This technique corresponds to testing all possible paths which 

means that each statement and branch is covered. 

Advantages of White Box Testing: 

 Forces test developer to reason carefully about implementation. 

 Reveals errors in "hidden" code. 

 Spots the Dead Code or other issues with respect to best programming practices. 

Disadvantages of White Box Testing: 

 Expensive as one has to spend both time and money to perform white box testing. 

 Every possibility that few lines of code are missed accidentally. 

 In-depth knowledge about the programming language is necessary to perform 

white box testing. 

Black box Testing 

Black-box testing is a method of software testing that examines the functionality of an 

application based on the specifications. It is also known as Specifications based testing. 

Independent Testing Team usually performs this type of testing during the software testing 

life cycle.  

This method of test can be applied to each and every level of software testing such as unit, 

integration, system and acceptance testing. 
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Behavioural Testing Techniques: 

There are different techniques involved in Black Box testing. 

 Equivalence Class 

 Boundary Value Analysis 

 Domain Tests 

 Orthogonal Arrays 

 Decision Tables 

 State Models 

 Exploratory Testing 

 All-pairs testing 

Black box testing treats the system as a la k- ox , so it does ’t e plicitly use Knowledge 

of the internal structure or code. Or in other words the Test engineer need not know the 

i te al o ki g of the Bla k o  o  appli atio . 

Main focus in black box testing is on functionality of the system as a whole. The term 

ehavioral testing  is also used for black box testing and white box testing is also 

sometimes called stru tural testing . Behavioral test design is slightly different from black-

o  test desig  e ause the use of i te al k o ledge is ’t st i tl  fo idde , ut it’s still 
discouraged. 

Each testing method has its own advantages and disadvantages. There are some bugs that 

cannot be found using only black box or only white box. Majority of the applicationa are 

tested by black box testing method. We need to cover majority of test cases so that most 

of the bugs will get discovered by blackbox testing. 

Black box testing occurs throughout the software development and Testing life cycle i.e in 

Unit, Integration, System, Acceptance and regression testing stages. 

Tools used for Black Box testing: 

Black box testing tools are mainly record and playback tools. These tools are used for 

regression testing that to check whether new build has created any bug in previous 

working application functionality. These record and playback tools records test cases in the 

form of some scripts like TSL, VB script, Java script, Perl. 

Advantages of Black Box Testing 

– Tester can be non-technical. 

– Used to verify contradictions in actual system and the specifications. 

– Test cases can be designed as soon as the functional specifications are complete. 
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Disadvantages of Black Box Testing 

– The test inputs needs to be from large sample space. 

– It is difficult to identify all possible inputs in limited testing time. So writing test cases is 

slow and difficult 

– Chances of having unidentified paths during this testing 

 

 

 

S.NO RGPV QUESTIONS Year Marks 

Q.1 Explain Black box testing and White box 

testing. 

June 2011 

2013 

10 
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Unit-04/Lecture-05 

 

System Testing [RGPV/ JUNE 2011 (10)] 

(ST) is a black box testing technique performed to evaluate the complete system the 

system's compliance against specified requirements. In System testing, the functionalities 

of the system are tested from an end-to-end perspective. 

System Testing is usually carried out by a team that is independent of the development 

team in order to measure the quality of the system unbiased. It includes both functional 

and Non-Functional testing. 

Types of System Tests: 

 

Regression Testing 

Regression testing a black box testing technique that consists of re-executing those tests 

that are impacted by the code changes. These tests should be executed as often as 

possible throughout the software development life cycle. 

Types of Regression Tests:  

 Final Regression Tests: - A "final regression testing" is performed to validate the 

build that hasn't changed for a period of time. This build is deployed or shipped to 

customers. 

 Regression Tests: - A normal regression testing is performed to verify if the build 

has NOT broken any other parts of the application by the recent code changes for 

defect fixing or for enhancement. 

Selecting Regression Tests: 

 Requires knowledge about the system and how it affects by the existing 
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functionalities. 

 Tests are selected based on the area of frequent defects. 

 Tests are selected to include the area, which has undergone code changes many a 

times. 

 Tests are selected based on the criticality of the features. 

Regression Testing Steps: 

Regression tests are the ideal cases of automation which results in better Return On 

Investment (ROI). 

 Select the Tests for Regression. 

 Choose the apt tool and automate the Regression Tests 

 Verify applications with Checkpoints 

 Manage Regression Tests/update when required 

 Schedule the tests 

 Integrate with the builds 

 Analyze the results 

Bottom Up Testing is an approach to integrated testing where the lowest level 

components (modules, procedures, and functions) are tested first, then integrated and 

used to facilitate the testing of higher level components. After the integration testing of 

lower level integrated modules, the next level of modules will be formed and can be used 

for integration testing. The process is repeated until the components at the top of the 

hierarchy are tested. This approach is helpful only when all or most of the modules of the 

same development level are ready. This method also helps to determine the levels of 

software developed and makes it easier to report testing progress in the form of a 

percentage. 

Top Down Testing is an approach to integrated testing where the top integrated modules 

are tested and the branch of the module is tested step by step until the end of the related 

module. 

Verification & Validation 

These two terms are very confusing for most people, who use them interchangeably. The 

following table highlights the differences between verification and validation. 

S.N. Verification Validation 

1 Verification addresses the concern: "Are 

you building it right?" 

Validation addresses the concern: 

"Are you building the right thing?" 

2 Ensures that the software system meets 

all the functionality. 

Ensures that the functionalities 

meet the intended behavior. 

3 Verification takes place first and includes Validation occurs after verification 
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the checking for documentation, code, 

etc. 

and mainly involves the checking of 

the overall product. 

4 Done by developers. Done by testers. 

5 It has static activities, as it includes 

collecting reviews, walkthroughs, and 

inspections to verify a software. 

It has dynamic activities, as it 

includes executing the software 

against the requirements. 

6 It is an objective process and no 

subjective decision should be needed to 

verify a software. 

It is a subjective process and 

involves subjective decisions on 

how well a software works. 
 

 

STRESS TESTING 

 

Testing conducted to evaluate a system or component at or beyond the limits of its 

specified requirements to determine the load under which it fails and how. A graceful 

degradation under load leading to non-catastrophic failure is the desired result. Often 

Stress Testing is performed using the same process as Performance Testing but employing 

a very high level of simulated load. 

 

PERFORMANCE TESTING 

 

Performance testing can be applied to understand your application or web site's 

scalability, or to benchmark the performance in an environment of third party products 

such as servers and middleware for potential purchase. This sort of testing is particularly 

useful to identify performance bottlenecks in high use applications. Performance testing 

generally involves an automated test suite as this allows easy simulation of a variety of 

normal , peak, and exceptional load conditions.  

 

S.NO RGPV QUESTIONS Year Marks 

Q.1 What is System testing? And type of 

system testing. 

June 2011 10 
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Unit-04/Lecture-06 

 

Test Plan 

Test planning, the most important activity to ensure that there is initially a list of tasks and 

milestones in a baseline plan to track the progress of the project. It also defines the size of 

the test effort. 

It is the main document often called as master test plan or a project test plan and usually 

developed during the early phase of the project. 

S.No. Parameter Description 

1. Test plan identifier Unique identifying reference. 

2. Introduction A brief introduction about the project and to the 

document. 

3. Test items A test item is a software item that is the application 

under test. 

4. Features to be 

tested 

A feature that needs to tested on the testware. 

5. Features not to be 

tested 

Identify the features and the reasons for not including as 

part of testing. 

6. Approach Details about the overall approach to testing. 

7. Item pass/fail 

criteria 

Documented whether a software item has passed or 

failed its test. 

8. Test deliverables The deliverables that are delivered as part of the testing 

process,such as test plans, test specifications and test 

summary reports. 

9. Testing tasks All tasks for planning and executing the testing. 

10. Environmental 

needs 

Defining the environmental requirements such as 

hardware, software, OS, network configurations, tools 

required. 

11. Responsibilities Lists the roles and responsibilities of the team members. 

12. Staffing and 

training needs 

Captures the actual staffing requirements and any 

specific skills and training requirements. 

13. Schedule States the important project delivery dates and key 

milestones. 

14. Risks and 

Mitigation  

High-level project risks and assumptions and a mitigating 

plan for each identified risk. 

15. Approvals Captures all approvers of the document, their titles and 

the sign off date. 
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Test Planning Activities: 

 To determine the scope and the risks that need to be tested and that are NOT to be 

tested.  

 Documenting Test Strategy. 

 Making sure that the testing activities have been included. 

 Deciding Entry and Exit criteria. 

 Evaluating the test estimate. 

 Planning when and how to test and deciding how the test results will be evaluated, 

and defining test exit criterion. 

 The Test artefacts delivered as part of test execution. 

 Defining the management information, including the metrics required and defect 

resolution and risk issues. 

 Ensuring that the test documentation generates repeatable test assets. 

Testing Tools: 

Tools from a software testing context can be defined as a product that supports one or 

more test activities right from planning, requirements, creating a build, test execution, 

defect logging and test analysis.  

Classification of Tools 

Tools can be classified based on several parameters. They include: 

 The purpose of the tool 

 The Activities that are supported within the tool 

 The Type/level of testing it supports 

 The Kind of licensing (open source, freeware, commercial) 

 The technology used 

Types of Tools: 

 

S.No. Tool Type Used for Used by 

1. Test Management Tool Test Managing, scheduling, defect 

logging, tracking and analysis. 

testers 

2. Configuration 

management tool 

For Implementation, execution, 

tracking changes 

All Team 

members 

3. Static Analysis Tools Static Testing Developers 

4. Test data Preparation 

Tools 

Analysis and Design, Test data 

generation 

Testers 

5. Test Execution Tools Implementation, Execution Testers 

6. Test Comparators Comparing expected and actual All Team 
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results members 

7. Coverage 

measurement tools 

Provides structural coverage Developers 

8. Performance Testing 

tools 

Monitoring the performance, 

response time 

Testers 

9. Project planning and 

Tracking Tools 

For Planning  Project 

Managers 

10. Incident Management 

Tools 

For managing the tests Testers 

 

 

Tools Implementation - process 

 Analyse the problem carefully to identify strengths, weaknesses and opportunities . 

 The Constraints such as budgets, time and other requirements are noted. 

 Evaluating the options and Shortlisting the ones that are meets the requirement. 

 Developing the Proof of Concept which captures the pros and cons. 

 Create a Pilot Project using the selected tool within a specified team. 

 Rolling out the tool phase wise across the organization. 

 

 

 

 

 

 

 

 

 

 

 

 



17 

 

Unit-04/Lecture-07 

 

OBJECT-ORIENTED ANALYSIS AND DESIGN[RGPV/ JUNE 2013 (10)] 

 

Object-oriented analysis and design (OOAD) is a popular technical approach to analyzing, 

designing an application, system, or business by applying the object-oriented paradigm 

and visual modeling throughout the development life cycles to foster better stakeholder 

communication and product quality. 

 

The use of modeling to define and analyze the requirements necessary for success of a 

system. Object-oriented analysis is a process that groups items that interact with one 

another, typically by class, data or behavior, to create a model that accurately represents 

the intended purpose of the system as a whole.  

 

Objectives of analysis, design and implementation methods 

 To offer application designers a methodology that would support problems 

management that appear when building complex applications. The concepts used 

in programming languages must have a direct correspondent or should at least be 

obtained by those used in the "modeling languages" in a natural and unambiguous 

way. The new concepts developed by methods must be orthogonal in relation with 

those used in programming languages. 

 To allow a better understanding of the problem domain - thus stimulating 

communication among all participants at a project development. Graphical 

representations are intelligible and very suggestive for experts from any domain. 

 To support the problem description at a more abstract level (independent of the 

programming language). 

 To offer more ways of reusing the results obtained in the early stages of an 

application's life-cycle (by integral reutilization of projects or project parts - 

templates) 

 To favor the automation of those operations in the life-cycle that can go through 

such processing. 

 To encourage that the checking be performed before code compiling - directly at 

project level. 

The final purpose of a method is to gather the pieces of information necessary for 

describing a given problem and the solution to that problem, and to support the very 

implementation of that solution. Thus, it is clear that the system implementation (code 

generation) has to be taken into consideration, naturally followed by its testing. This is, 

after all, the final purpose for most projects. 
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 Structured Systems Analysis and Design  

 

Structured systems analysis and design methodology (SSADM) is a set of standards for 

systems analysis and application design. It uses a formal methodical approach to the 

analysis and design of information systems. It was developed by Learmonth Burchett 

Management Systems (LBMS) and the Central Computer Telecommunications Agency 

(CCTA) in 1980-1981 as a standard for developing British database projects.  

 

The SSADM is an open methodology based on the waterfall model. It has been used by 

many commercial businesses, consultants, educational establishments and CASE tool 

developers. 

 

SSADM follows the waterfall life cycle model starting from the feasibility study to the 

physical design stage of development. One of the main features of SSADM is the intensive 

user involvement in the requirements analysis stage. The users are made to sign off each 

stage as they are completed assuring that requirements are met. The users are provided 

with clear, easily understandable documentation consisting of various diagrammatic 

representations of the system. SSADM breaks up a development project into stages, 

modules, steps and tasks. The first and foremost model developed in SSADM is the data 

model. It is a part of requirements gathering and consists of well defined stages, steps and 

products. The techniques used in SSADM are logical data modeling, data flow modeling 

and entity behavior modeling. 

 Logical Data Modeling: This involves the process of identifying, modeling and 

documenting data as a part of system requirements gathering. The data are 

classified further into entities and relationships. 

 Data Flow Modeling: This involves tracking the data flow in an information system. 

It clearly analyzes the processes, data stores, external entities and data movement. 

 Entity Behavior Modeling: This involves identifying and documenting the events 

influencing each entity and the sequence in which these events happen.  

Some of the important characteristics of SSADM are:  

 Dividing a project into small modules with well defined objectives 

 Useful during requirements specification and system design stage 

 Diagrammatic representation and other useful modeling techniques 

 Simple and easily understood by clients and developers 

 Performing activities in a sequence 

The stages of SSADM include: 

 Determining feasibility 
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 Investigating the current environment 

 Determining business systems options 

 Defining requirements 

 Determining technical system options 

 Creating the logical design 

 Creating the physical design 

Each of these stages applies certain techniques and a sequence of analysis. They 

include conventions and procedures for recording and interpreting the information 

with the help of diagrams and text. 

 

S.NO RGPV QUESTIONS Year Marks 

Q.1 Discuss structural analysis and object 

oriented analysis. 

JUNE 2013 10 
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UNIT – 5 

SOFTWARE MAIANANCE & PROJECT MANAGEMENT 

Unit-05/Lecture-01 

SOFTWARE MAINTANANCE [RGPV/ JUNE 2004 (8)] 

Software maintenance is widely accepted part of SDLC now a days. It stands for all the 

modifications and updations done after the delivery of software product. There are 

number of reasons, why modifications are required, some of them are briefly mentioned 

below: 

 Market Conditions - Policies, which changes over the time, such as taxation and 

newly introduced constraints like, how to maintain bookkeeping, may trigger need 

for modification. 

 Client Requirements - Over the time, customer may ask for new features or 

functions in the software. 

 Host Modifications - If any of the hardware and/or platform (such as operating 

system) of the target host changes, software changes are needed to keep 

adaptability. 

 Organization Changes - If there is any business level change at client end, such as 

reduction of organization strength, acquiring another company, organization 

venturing into new business, need to modify in the original software may arise. 

TYPES OF MAINTENANCE  

In a software lifetime, type of maintenance may vary based on its nature. It may be just a 

routine maintenance tasks as some bug discovered by some user or it may be a large event 

in itself based on maintenance size or nature. Following are some types of maintenance 

based on their characteristics: 

 Corrective Maintenance - This includes modifications and updations done in order 

to correct or fix problems, which are either discovered by user or concluded by user 

error reports. 

 Adaptive Maintenance - This includes modifications and updations applied to keep 

the software product up-to date and tuned to the ever changing world of 

technology and business environment. 

 Perfective Maintenance - This includes modifications and updates done in order to 

keep the software usable over long period of time. It includes new features, new 

user requirements for refining the software and improve its reliability and 

performance. 

 Preventive Maintenance - This includes modifications and updations to prevent 

future problems of the software. It aims to attend problems, which are not 

significant at this moment but may cause serious issues in future. 
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SOFTWARE CONFIGURATION MANAGEMENT[RGPV/ JUNE 2012 (10)] 

Software configuration management (SCM) is a software engineering discipline consisting 

of standard processes and techniques often used by organizations to manage the changes 

introduced to its software products. SCM helps in identifying individual elements and 

configurations, tracking changes, and version selection, control, and baselining. 

 

SCM is also known as software control management. SCM aims to control changes 

introduced to large complex software systems through reliable version selection and 

version control. 

Software Configuration Management is the ability to control and manage change in a 

software project.The ability to track control such changes in a proper manner form the 

basis of a good software project.  

The goals of SCM are generally: 

 Configuration identification - Identifying configurations, configuration 

items and baselines. 

 Configuration control - Implementing a controlled change process. This is usually 

achieved by setting up a change control board whose primary function is to approve or 

reject all change requests that are sent against any baseline. 

 Configuration status accounting - Recording and reporting all the necessary 

information on the status of the development process. 

 Configuration auditing - Ensuring that configurations contain all their intended parts 

and are sound with respect to their specifying documents, including requirements, 

architectural specifications and user manuals. 

 Build management - Managing the process and tools used for builds. 

 Process management - Ensuring adherence to the organization's development 

process. 

 Environment management - Managing the software and hardware that host the 

system. 

 Teamwork - Facilitate team interactions related to the process. 

 Defect tracking - Making sure every defect has traceability back to the source. 

 

SCM defines a mechanism to deal with different technical difficulties of a project plan. In a 

software organization, effective implementation of software configuration management 

can improve productivity by increased coordination among the programmers in a team. 

SCM helps to eliminate the confusion often caused by miscommunication among team 

members. The SCM system controls the basic components such as software objects, 

program code, test data, test output, design documents, and user manuals. 

 

The SCM system has the following advantages:  

 Reduced redundant work. 
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 Effective management of simultaneous updates. 

 Avoids configuration-related problems. 

 Facilitates team coordination. 

 Helps in building management; managing tools used in builds. 

 Defect tracking: It ensures that every defect has traceability back to its source. 

 

 

S.NO RGPV QUESTIONS Year Marks 

Q.1 What is software maintenance? Why it is 

needed? 

June 2004, 

Dec2004 

8 

Q.2 What is meant by software configuration 

management? 

June 2012 10 
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Unit-04/Lecture-02 

CHANGE CONTROL [RGPV/ JUNE 2010 (10)] 
 

Change control is an important part of the project management process. With the pace of 

change today, it is almost certain that projects will face the demand for change during 

their life. While change may help ensure projects are aligned with business needs, it 

important that each change is carefully considered and approved. 

The change control process in project management ensures that each change proposed 

during a project is properly defined, considered and approved before implementation. This 

makes sure no unnecessary changes are made, services are not disrupted and resources 

are used efficiently. 

Change control contains five stages: 

1. Proposing a Change 

2. Summary of Impact 

3. Decision 

4. Implementing a Change 

5. Closing a Change 

There are two documents used during the process: 

1. Change Log: used to provide a record of all changes requested and decisions made. 

2. Change Request Form: used to document details of the change, including the 

business case. 

Proposing a Change 

This process gives the ability for anyone in the project team (including the customer) to 

propose a change to the project. The proposal must include a description of the change 

and expected benefits or other reason for the change. The change is presented using the 

Change Request Form and added to the Change Log for the project. 

Summary of Impact 

This process is carried out by the Project Manager who will consider the overall impact on 

the project. The following will be considered: 

 Quantifiable cost savings and benefits. 

 Legal, regulatory or other unquantifiable reason for change. 

 Estimated cost of the change. 
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 Impact on timescales. 

 Extra resources needed. 

 Impact on other projects and business activities. 

 New risks and issues. 

After this assessment, the project manager recommends whether to carry out the change. 

 

Decision 

This process involves a review of the change request by an approved authority who will 

consider all the information provided by the person making the request and the Project 

Manager. The decision will usually be: 

 Accept 

 Accept with comments and special conditions 

 Reject 

 Defer (change is not approved, but will be considered later) 

Implementing a Change 

If the change is approved it is planned, scheduled and implemented at a time agreed with 

the stakeholders. 

As part of the planning, a regression test plan is needed in case the change needs to be 

backed out. 

After implementation it is usual to carry out a post-implementation review. 

Closing a Change 

When the requester agrees the change is implemented correctly, the change is closed in 

the Change Log. 

 

 

 

S.NO RGPV QUESTIONS Year Marks 

Q.1 What is change process? Explain change 

control process. 

June 2010 10 
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Unit-04/Lecture-03 

 

 

Software Re-engineering [RGPV/DEC/JUNE 2013 (10)] 

When we need to update the software to keep it to the current market, without impacting 

its functionality, it is called software re-engineering. It is a thorough process where the 

design of software is changed and programs are re-written. 

Legacy software cannot keep tuning with the latest technology available in the market. As 

the hardware become obsolete, updating of software becomes a headache. Even if 

software grows old with time, its functionality does not.  

For example, initially Unix was developed in assembly language. When language C came 

into existence, Unix was re-engineered in C, because working in assembly language was 

difficult. 

Other than this, sometimes programmers notice that few parts of software need more 

maintenance than others and they also need re-engineering. 

 

Re-Engineering Process 

 Decide what to re-engineer. Is it whole software or a part of it? 

 Perform Reverse Engineering, in order to obtain specifications of existing software. 

 Restructure Program if required. For example, changing function-oriented 

programs into object-oriented programs. 

 Re-structure data as required. 

 Apply Forward engineering concepts in order to get re-engineered software. 
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There are few important terms used in Software re-engineering 

Reverse Engineering 

It is a process to achieve system specification by thoroughly analyzing, understanding the 

existing system. This process can be seen as reverse SDLC model, i.e. we try to get higher 

abstraction level by analyzing lower abstraction levels. 

An existing system is previously implemented design, about which we know nothing. 

Designers then do reverse engineering by looking at the code and try to get the design. 

With design in hand, they try to conclude the specifications. Thus, going in reverse from 

code to system specification. 

 

Program Restructuring 

It is a process to re-structure and re-construct the existing software. It is all about re-

arranging the source code, either in same programming language or from one 

programming language to a different one. Restructuring can have either source code-

restructuring and data-restructuring or both. 

Re-structuring does not impact the functionality of the software but enhance reliability 

and maintainability. Program components, which cause errors very frequently can be 

changed, or updated with re-structuring. 

The dependability of software on obsolete hardware platform can be removed via re-

structuring. 

Forward Engineering 

Forward engineering is a process of obtaining desired software from the specifications in 

hand which were brought down by means of reverse engineering. It assumes that there 

was some software engineering already done in the past. 

Forward engineering is same as software engineering process with only one difference – it 

is carried out always after reverse engineering. 
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S.NO RGPV QUESTIONS Year Marks 

Q.1 Which short note on re- engineering JUNE 2010 10 

Q.2 Explain re- engineering Dec 2010 10 
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Unit-04/Lecture-04 

 

PROJECT PLAN [RGPV/DEC/JUNE 2005 (10)] 

All the projects that should be managed by a project manager should have a project plan. 

The project plan details many aspects of the project to be executed. 

First of all, it details out the project scope. Then, it describes the approach or strategy used 

for addressing the project scope and project objectives. 

The strategy is the core of the project plan. The strategy could vary depending on the 

project purpose and specific project requirements. 

The resource allocation and delivery schedule are other two main components of the 

project plan. These detail each activity involved in the project as well as the information 

such as who executes them and when. 

This is important information for the project manager as well as all the other stakeholders 

of the project. 

Software Management Activities 

Software project management comprises of a number of activities, which contains 

planning of project, deciding scope of software product, estimation of cost in various 

terms, scheduling of tasks and events, and resource management. Project management 

activities may include: 

 Project Planning 

 Scope Management 

 Project Estimation 

Project Planning 

Software project planning is task, which is performed before the production of software 

actually starts. It is there for the software production but involves no concrete activity that 

has any direction connection with software production; rather it is a set of multiple 

processes, which facilitates software production. Project planning may include the 

following:  

Scope Management 

It defines the scope of project; this includes all the activities, process need to be done in 

order to make a deliverable software product. Scope management is essential because it 

creates boundaries of the project by clearly defining what would be done in the project 

and what would not be done. This makes project to contain limited and quantifiable tasks, 

which can easily be documented and in turn avoids cost and time overrun.  
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During Project Scope management, it is necessary to - 

 Define the scope  

 Decide its verification and control 

 Divide the project into various smaller parts for ease of management. 

 Verify the scope 

 Control the scope by incorporating changes to the scope 

Project Estimation 

For an effective management accurate estimation of various measures is a must. With 

correct estimation managers can manage and control the project more efficiently and 

effectively.  

Project estimation may involve the following: 

 Software size estimation  

Software size may be estimated either in terms of KLOC (Kilo Line of Code) or by 

calculating number of function points in the software. Lines of code depend upon 

coding practices and Function points vary according to the user or software 

requirement. 

 Effort estimation  

The managers estimate efforts in terms of personnel requirement and man-hour 

required to produce the software. For effort estimation software size should be 

k o . This a  eithe  e de i ed  a age s’ e pe ie e, o ga izatio ’s 
historical data or software size can be converted into efforts by using some 

standard formulae.  

 Time estimation  

Once size and efforts are estimated, the time required to produce the software can 

be estimated. Efforts required is segregated into sub categories as per the 

requirement specifications and interdependency of various components of 

software. Software tasks are divided into smaller tasks, activities or events by Work 

Breakthrough Structure (WBS). The tasks are scheduled on day-to-day basis or in 

calendar months. 

The sum of time required to complete all tasks in hours or days is the total time 

invested to complete the project. 

 Cost estimation  

This might be considered as the most difficult of all because it depends on more 

elements than any of the previous ones. For estimating project cost, it is required 

to consider -  

o Size of software 
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o Software quality 

o Hardware 

o Additional software or tools, licenses etc. 

o Skilled personnel with task-specific skills 

o Travel involved 

o Communication 

o Training and support 

Project Estimation Techniques 

We discussed various parameters involving project estimation such as size, effort, time and 

cost. 

Project manager can estimate the listed factors using two broadly recognized techniques – 

Decomposition Technique 

This technique assumes the software as a product of various compositions. 

There are two main models - 

 Line of Code Estimation is done on behalf of number of line of codes in the 

software product. 

 Function Points Estimation is done on behalf of number of function points in the 

software product. 

Empirical Estimation Technique 

This technique uses empirically derived formulae to make estimation.These formulae are 

based on LOC or FPs. 

 Putnam Model  

This odel is ade  La e e H. Put a , hi h is ased o  No de ’s f e ue  
distribution (Rayleigh curve). Putnam model maps time and efforts required with 

software size.  

 COCOMO  

COCOMO stands for COnstructive COst MOdel, developed by Barry W. Boehm. It 

divides the software product into three categories of software: organic, semi-

detached and embedded. 

 

S.NO RGPV QUESTIONS Year Marks 

Q.1 Which short note on Project Plan  JUNE 2005 10 
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Unit-04/Lecture-05 

 

 

PROJECT SCHEDULING 

Project Scheduling in a project refers to roadmap of all activities to be done with specified 

order and within time slot allotted to each activity. Project managers tend to tend to 

define various tasks, and project milestones and them arrange them keeping various 

factors in mind. They look for tasks lie in critical path in the schedule, which are necessary 

to complete in specific manner (because of task interdependency) and strictly within the 

time allocated. Arrangement of tasks which lies out of critical path are less likely to impact 

over all schedule of the project. 

For scheduling a project, it is necessary to - 

 Break down the project tasks into smaller, manageable form  

 Find out various tasks and correlate them 

 Estimate time frame required for each task 

 Divide time into work-units 

 Assign adequate number of work-units for each task 

 Calculate total time required for the project from start to finish 

Resource management 

All elements used to develop a software product may be assumed as resource for that 

project. This may include human resource, productive tools and software libraries. 

The resources are available in limited quantity and stay in the organization as a pool of 

assets. The shortage of resources hampers the development of project and it can lag 

behind the schedule. Allocating extra resources increases development cost in the end. It 

is therefore necessary to estimate and allocate adequate resources for the project. 

Resource management includes - 

 Defining proper organization project by creating a project team and allocating 

responsibilities to each team member 

 Determining resources required at a particular stage and their availability 

 Manage Resources by generating resource request when they are required and de-

allocating them when they are no more needed. 

Project Risk Management 

Risk management involves all activities pertaining to identification, analyzing and making 

provision for predictable and non-predictable risks in the project. Risk may include the 

following: 

 Experienced staff leaving the project and new staff coming in. 
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 Change in organizational management. 

 Requirement change or misinterpreting requirement. 

 Under-estimation of required time and resources. 

 Technological changes, environmental changes, business competition. 

Risk Management Process 

There are following activities involved in risk management process: 

 Identification - Make note of all possible risks, which may occur in the project. 

 Categorize - Categorize known risks into high, medium and low risk intensity as per 

their possible impact on the project. 

 Manage - Analyze the probability of occurrence of risks at various phases. Make 

plan to avoid or face risks. Attempt to minimize their side-effects. 

 Monitor - Closely monitor the potential risks and their early symptoms. Also 

monitor the effects of steps taken to mitigate or avoid them. 

Project Execution & Monitoring 

In this phase, the tasks described in project plans are executed according to their 

schedules. 

Execution needs monitoring in order to check whether everything is going according to the 

plan. Monitoring is observing to check the probability of risk and taking measures to 

address the risk or report the status of various tasks. 

These measures include - 

 Activity Monitoring - All activities scheduled within some task can be monitored on 

day-to-day basis. When all activities in a task are completed, it is considered as 

complete. 

 Status Reports - The reports contain status of activities and tasks completed within 

a given time frame, generally a week. Status can be marked as finished, pending or 

work-in-progress etc. 

 Milestones Checklist - Every project is divided into multiple phases where major 

tasks are performed (milestones) based on the phases of SDLC. This milestone 

checklist is prepared once every few weeks and reports the status of milestones. 

Project Communication Management 

Effective communication plays vital role in the success of a project. It bridges gaps 

between client and the organization, among the team members as well as other stake 

holders in the project such as hardware suppliers. 

Communication can be oral or written. Communication management process may have 

the following steps:  

 Planning - This step includes the identifications of all the stakeholders in the project 

and the mode of communication among them. It also considers if any additional 

communication facilities are required. 
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 Sharing - After determining various aspects of planning, manager focuses on 

sharing correct information with the correct person on correct time. This keeps 

every one involved the project up to date with project progress and its status. 

 Feedback - Project managers use various measures and feedback mechanism and 

create status and performance reports. This mechanism ensures that input from 

various stakeholders is coming to the project manager as their feedback. 

 Closure - At the end of each major event, end of a phase of SDLC or end of the 

project itself, administrative closure is formally announced to update every 

stakeholder by sending email, by distributing a hardcopy of document or by other 

mean of effective communication. 

After closure, the team moves to next phase or project. 

Configuration Management 

Configuration management is a process of tracking and controlling the changes in software 

in terms of the requirements, design, functions and development of the product. 

IEEE defi es it as the p o ess of ide tif i g a d defi i g the ite s i  the s ste , 
controlling the change of these items throughout their life cycle, recording and reporting 

the status of items and change requests, and verifying the completeness and correctness 

of ite s . 

Generally, once the SRS is finalized there is less chance of requirement of changes from 

user. If they occur, the changes are addressed only with prior approval of higher 

management, as there is a possibility of cost and time overrun. 

Baseline 

A phase of SDLC is assumed over if it baselined, i.e. baseline is a measurement that defines 

completeness of a phase. A phase is baselined when all activities pertaining to it are 

finished and well documented. If it was not the final phase, its output would be used in 

next immediate phase. 

Configuration management is a discipline of organization administration, which takes care 

of occurrence of any change (process, requirement, technological, strategical etc.) after a 

phase is baselined. CM keeps check on any changes done in software. 

Change Control 

Change control is function of configuration management, which ensures that all changes 

made to software system are consistent and made as per organizational rules and 

regulations. 

A change in the configuration of product goes through following steps - 

 Identification - A change request arrives from either internal or external source. 

When change request is identified formally, it is properly documented. 

 Validation - Validity of the change request is checked and its handling procedure is 

confirmed. 
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 Analysis - The impact of change request is analyzed in terms of schedule, cost and 

required efforts. Overall impact of the prospective change on system is analyzed. 

 Control - If the prospective change either impacts too many entities in the system 

or it is unavoidable, it is mandatory to take approval of high authorities before 

change is incorporated into the system. It is decided if the change is worth 

incorporation or not. If it is not, change request is refused formally. 

 Execution - If the previous phase determines to execute the change request, this 

phase take appropriate actions to execute the change, does a thorough revision if 

necessary. 

 Close request - The change is verified for correct implementation and merging with 

the rest of the system. This newly incorporated change in the software is 

documented properly and the request is formally is closed. 

. 
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Unit-04/Lecture-06 

 

SOFTWARE QUALITY MANAGEMENT [RGPV/JUNE 2010,2012 (10)] 

Software Quality Management ensures that the required level of quality is achieved by 

submitting improvements to the product development process. SQA aims to develop a 

culture within the team and it is seen as everyone's responsibility. 

Software Quality management should be independent of project management to ensure 

independence of cost and schedule adherences. It directly affects the process quality and 

indirectly affects the product quality. 

Activities of Software Quality Management: 

 Quality Assurance - QA aims at developing Organizational procedures and 

standards for quality at Organizational level. 

 Quality Planning - Select applicable procedures and standards for a particular 

project and modify as required to develop a quality plan. 

 Quality Control - Ensure that best practices and standards are followed by the 

software development team to produce quality products. 

What is Quality Assurance 

Quality Assurance is defined as the auditing and reporting procedures used to provide the 

stakeholders with data needed to make well-informed decisions. 

It is the Degree to which a system meets specified requirements and customer 

expectations. It is also monitoring the processes and products throughout the SDLC. 

Quality Assurance Criteria: 

Below are the Quality assurance criteria against which the software would be evaluated 

against: 

 correctness 

 efficiency 

 flexibility 

 integrity 

 interoperability 

 maintainability 

 portability 

 reliability 

 reusability 

 testability 

 usability 

Quality is an important factor when it comes to any product or service. With the high 

market competition, quality has become the market differentiator for almost all products 
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and services. 

Therefore, all manufacturers and service providers out there constantly look for enhancing 

their product or the service quality. 

In order to maintain or enhance the quality of the offerings, manufacturers use two 

techniques, quality control and quality assurance. These two practices make sure that the 

end product or the service meets the quality requirements and standards defined for the 

product or the service. 

There are many methods followed by organizations to achieve and maintain required level 

of quality. Some organizations believe in the concepts of Total Quality Management (TQM) 

and some others believe in internal and external standards. 

The standards usually define the processes and procedures for organizational activities and 

assist to maintain the quality in every aspect of organizational functioning. 

When it comes to standards for quality, there are many. ISO (International Standards 

Organization) is one of the prominent bodies for defining quality standards for different 

industries. 

Therefore, many organizations try to adhere to the quality requirements of ISO. In addition 

to that, there are many other standards that are specific to various industries. 

As an example, SEI-CMMi is one such standard followed in the field of software 

development. 

Since standards have become a symbol for products and service quality, the customers are 

now keen on buying their product or the service from a certified manufacturer or a service 

provider. 

Therefore, complying with standards such as ISO has become a necessity when it comes to 

attracting the customers. 

Quality Control 

Many people get confused between quality control (QC) and quality assurance (QA). Let's 

take a look at quality control function in high-level. 

As we have already discussed, organizations can define their own internal quality 

standards, processes and procedures; the organization will develop these over time and 

then relevant stakeholders will be required to adhere by them. 

The process of making sure that the stakeholders are adhered to the defined standards 

and procedures is called quality control. In quality control, a verification process takes 

place. 

Certain activities and products are verified against a defined set of rules or standards. 

Every organization that practices QC needs to have a Quality Manual. The quality manual 
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outlines the quality focus and the objectives in the organization. 

The quality manual gives the quality guidance to different departments and functions. 

Therefore, everyone in the organization needs to be aware of his or her responsibilities 

mentioned in the quality manual. 

Quality Assurance 

Quality Assurance is a broad practice used for assuring the quality of products or services. 

There are many differences between quality control and quality assurance. 

In quality assurance, a constant effort is made to enhance the quality practices in the 

organization. 

Therefore, continuous improvements are expected in quality functions in the company. For 

this, there is a dedicated quality assurance team commissioned. 

Sometimes, in larger organizations, a 'Process' team is also allocated for enhancing the 

processes and procedures in addition to the quality assurance team.  

Quality assurance team of the organization has many responsibilities. First and foremost 

responsibility is to define a process for achieving and improving quality. 

Some organizations come up with their own process and others adopt a standard 

processes such as ISO or CMMi. Processes such as CMMi allow the organizations to define 

their own internal processes and adhere by them.  

Quality assurance function of an organization uses a number of tools for enhancing the 

quality practices. These tools vary from simple techniques to sophisticated software 

systems. 

The quality assurance professionals also should go through formal industrial trainings and 

get them certified. This is especially applicable for quality assurance functions in software 

development houses.  

Since quality is a relative term, there is plenty of opportunity to enhance the quality of 

products and services. 

The quality assurance teams of organizations constantly work to enhance the existing 

quality of products and services by optimizing the existing production processes and 

introducing new processes.  

Conclusion 

When it comes to our focus, we understand that quality control is a product-oriented 

process. When it comes to quality assurance, it is a process-oriented practice. 

When quality control makes sure the end product meets the quality requirements, quality 

assurance makes sure that the process of manufacturing the product does adhere to 
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standards. 

Therefore, quality assurance can be identified as a proactive process, while quality control 

can be noted as a reactive process. 

 

 

S.NO RGPV QUESTIONS Year Marks 

Q.1 Explain short note on software quality 

assurance. 

June 2010 

JUNE 2012 

 

10 
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Unit-04/Lecture-07 

PROJECT METERICS [RGPV/JUNE 2012 (10)] 

Metrics can be broadly classified into three categories: project metrics, product metrics, 

and process metrics. 

Project Metrics 

Project Metrics enable a software project manager to assess the status and performance 

of an ongoing project. The following metrics are appropriate for object-oriented software 

projects: 

 Number of scenario scripts 

 Number of key classes 

 Number of support classes 

 Number of subsystems 

Product Metrics 

Product metrics measure the characteristics of the software product that has been 

developed. The product metrics suitable for object-oriented systems are: 

 Methods per Class : It determines the complexity of a class. If all the methods of a 

class are assumed to be equally complex, then a class with more methods is more 

complex and thus more susceptible to errors. 

 Inheritance Structure : Systems with several small inheritance lattices are more 

well–structured than systems with a single large inheritance lattice. As a thumb 

rule, an inheritance tree should not have more than 7 (± 2) number of levels and 

the tree should be balanced. 

 Coupling and Cohesion : Modules having low coupling and high cohesion are 

considered to be better designed, as they permit greater reusability and 

maintainability. 

 Response for a Class : It measures the efficiency of the methods that are called by 

the instances of the class. 

Process Metrics 

Process metrics help in measuring how a process is performing. They are collected over all 

projects over long periods of time. They are used as indicators for long-term software 

process improvements. Some process metrics are: 

 Number of KLOC (Kilo Lines of Code) 
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 Defect removal efficiency 

 Average number of failures detected during testing 

 Number of latent defects per KLOC 
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