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UNIT - 2 

Project Planning in Software Engineering 

Before starting a software project, it is essential to determine the tasks to be performed and properly 

manage allocation of tasks among individuals involved in the software development. Hence, 

planning is important as it results in effective software development. 

Project planning is an organized and integrated management process, which focuses on activities 

required for successful completion of the project. It prevents obstacles that arise in the project such 

as changes in projects or organization’s objectives, non-availability of resources, and so on. Project 

planning also helps in better utilization of resources and optimal usage of the allotted time for a 

project. The other objectives of project planning are listed below. 

• It defines the roles and responsibilities of the project management team members. 

• It ensures that the project management team works according to the business objectives. 

• It checks feasibility of the schedule and user requirements.  It determines project constraints. 

Several individuals help in planning the project. These include senior management and project 

management team. Senior management is responsible for employing team members and providing 

resources required for the project. The project management team, which generally includes project 

managers and developers, is responsible for planning, determining, and tracking the activities of the 

project. Table lists the tasks performed by individuals involved in the software project. 

                            Tasks of Individuals involved in Software Project 

 
Senior Management 

 
Project Management Team  

 

 

 

 

Approves the project, employ personnel, 
and provides resources required for the 

project. 
Reviews project plan to ensure that it 

accomplishes the business objectives. 

Resolves conflicts among the team 
members. 

Considers risks that may affect the project 
so that appropriate measures can be taken 

to avoid them. 

 

 
 

 

 

 

Reviews the project plan and implements 
procedures for completing the project. 

Manages all project activities. 

Prepares budget and resource allocation 
plans. 

Helps in resource distribution, project 
management, issue resolution, and so on. 

Understands project objectives and finds 
ways to accomplish the objectives. 

Devotes appropriate time and effort to 

achieve the expected results. 

   Selects methods and tools for the project. 

Project planning should be effective so that the project begins with well-defined tasks. Effective 

project planning helps to minimize the additional costs incurred on the project while it is in progress. 

For effective project planning, some principles are followed. These principles are listed below. 

• Planning is necessary: Planning should be done before a project begins. For effective planning, 

objectives and schedules should be clear and understandable. 

• Risk analysis: Before starting the project, senior management and the project management team 

should consider the risks that may affect the project. For example, the user may desire changes in 
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requirements while the project is in progress. In such a case, the estimation of time and cost should 

be done according to those requirements (new requirements). 

• Tracking of project plan: Once the project plan is prepared, it should be tracked and modified 

accordingly. 

• Meet quality standards and produce quality deliverables: The project plan should identify 

processes by which the project management team can ensure quality in software. Based on the 

process selected for ensuring quality, the time and cost for the project is estimated. 

• Description of flexibility to accommodate changes: The result of project planning is recorded in 

the form of a project plan, which should allow new changes to be accommodated when the project 

is in progress. 

Project planning comprises project purpose, project scope, project planning process, and project 

plan. This information is essential for effective project planning and to assist project management 

team in accomplishing user requirements. 

We’ll be covering the following topics in this tutorial: 

• Project Purpose 

• Business Software Engineering 

• Project Scope 

• Project Planning Process  

• Project Plan  

Project Purpose 

Software project is carried out to accomplish a specific purpose, which is classified into two 

categories, namely, project objectives and business objectives. The commonly followed project 

objectives are listed below. 

• Meet user requirements: Develop the project according to the user requirements after 

understanding them. 

• Meet schedule deadlines: Complete the project milestones as described in the project plan on 

time in order to complete the project according to the schedule. 

• Be within budget: Manage the overall project cost so that the project is within the allocated 

budget. 

• Produce quality deliverables: Ensure that quality is considered for accuracy and overall 

performance of the project. 

Business Software Engineering 

Business objectives ensure that the organizational objectives and requirements are accomplished in 

the project. Generally, these objectives are related to business process improvements, customer 

satisfaction, and quality improvements. The commonly followed business objectives are listed 

below. 

• Evaluate processes: Evaluate the business processes and make changes when and where required 

as the project progresses. 
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https://ecomputernotes.com/software-engineering/project-planning
https://ecomputernotes.com/software-engineering/project-planning
https://ecomputernotes.com/software-engineering/project-planning
https://ecomputernotes.com/software-engineering/project-planning
https://ecomputernotes.com/software-engineering/project-planning


ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY  

 

OCS551-SOFTWARE ENGINEERING 

 

• Renew policies and processes: Provide flexibility to renew the policies and processes of the 

organization in order to perform the tasks effectively.  

• Keep the project on schedule: Reduce the downtime (period when no work is done) factors such 

as unavailability of resources during software development. 

• Improve software: Use suitable processes in order to develop software that meets organizational 

requirements and provides competitive advantage to the organization. 

Project Scope 

With the help of user requirements, the project management team determines the scope of the project 

before the project begins. This scope provides a detailed description of functions, features, 

constraints, and interfaces of the software that are to be considered. Functions describe the tasks 

that the software is expected to perform. Features describe the attributes required in the software as 

per the user requirements. Constraints describe the limitations imposed on software by hardware, 

memory, and so on. Interfaces describe the interaction of software components (like modules and 

functions) with each other. Project scope also considers software performance, which in turn 

depends on its processing capability and response time required to produce the output. 

Once the project scope is determined, it is important to properly understand it in order to develop 

software according to the user requirements. After this, project cost and duration are estimated. Lf 

the project scope is not determined on time, the project may not be completed within the specified 

schedule. Project scope describes the following information. 

• The elements included and excluded in the project 

• The processes and entities  

• The functions and features required in software according to the user requirements. 

Note that the project management and senior management team should communicate with the users 

to understand their requirements and develop software according to those requirements and 

expected functionalities. 

Project Planning Process 

The project planning process involves a set of interrelated activities followed in an orderly manner 

to implement user requirements in software and includes the description of a series of project 

planning activities and individual(s) responsible for performing these activities. In addition, the 

project planning process comprises the following.  

 Objectives and scope of the project 

 Techniques used to perform project planning 

 Effort (in time) of individuals involved in project 

 Project schedule and milestones 

 Resources required for the project Risks associated with the project. 

Project planning process comprises several activities, which are essential for carrying out a project 

systematically. These activities refer to the series of tasks performed over a period of time for 

https://ecomputernotes.com/fundamental/input-output-and-memory/memory
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developing the software. These activities include estimation of time, effort, and resources required 

and risks associated with the project. 

                    

Project planning process consists of the following activities.  

• Identification of project requirements: Before starting a project, it is essential to identify the 

project requirements as identification of project requirements helps in performing the activities 

in a systematic manner. These requirements comprise information such as project scope, data 

and functionality required in the software, and roles of the project management team members. 

• Identification of cost estimates: Along with the estimation of effort and time, it is necessary 

to estimate the cost that is to be incurred on a project. The cost estimation includes the cost of 

hardware, network connections, and the cost required for the maintenance of hardware 

components. In addition, cost is estimated for the individuals involved in the project. 

• Identification of risks: Risks are unexpected events that have an adverse effect on the project. 

Software project involves several risks (like technical risks and business risks) that affect the 

project schedule and increase the cost of the project. Identifying risks before a project begins 

helps in understanding their probable extent of impact on the project. 

• Identification of critical success factors: For making a project successful, critical success 

factors are followed. These factors refer to the conditions that ensure greater chances of success 

of a project. Generally, these factors include support from management, appropriate budget, 

appropriate schedule, and skilled software engineers. 

• Preparation of project charter: A project charter provides a brief description of the project 

scope, quality, time, cost, and resource constraints as described during project planning. It is 

prepared by the management for approval from the sponsor of the project. 

• Preparation of project plan: A project plan provides information about the resources that are 

available for the project, individuals involved in the project, and the schedule according to 

which the project is to be carried out. 
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• Commencement of the project: Once the project planning is complete and resources are 

assigned to team members, the software project commences. 

Once the project objectives and business objectives are determined, the project end date is fixed. 

The project management team prepares the project plan and schedule according to the end date of 

the project. After analyzing the project plan, the project manager communicates the project plan and 

end date to the senior management. The progress of the project is reported to the management from 

time to time. Similarly, when the project is complete, senior management is informed about it. In 

case of delay in completing the project, the project plan is re-analyzed and corrective actions are 

taken to complete the project. The project is tracked regularly and when the project plan is modified, 

the senior management is informed. 

Project Plan 

As stated earlier, a project plan stores the outcome of project planning. It provides information about 

the end date, milestones, activities, and deliverables of the project. In addition, it describes the 

responsibilities of the project management team and the resources required for the project. It also 

includes the description of hardware and software (such as compilers and interfaces) and lists the 

methods and standards to be used. These methods and standards include algorithms, tools, review 

techniques, design language, programming language, and testing techniques. 

A project plan helps a project manager to understand, monitor, and control the development of 

software project. This plan is used as a means of communication between the users and project 

management team. There are various advantages associated with a project plan, some of which are 

listed below. 

• It ensures that software is developed according to the user requirements, objectives, and scope of 

the project. 

• It identifies the role of each project management team member involved in the project.  

• It monitors the progress of the project according to the project plan. 

• It determines the available resources and the activities to be performed during software 

development. 

• It provides an overview to management about the costs of the software project, which are 

estimated during project planning. 

Note that there are differences in the contents of two project plans depending on the kind of project and 

user requirements. Atypical project plan is divided into the following sections. 

 Introduction: Describes the objectives of the project and provides information about the 

constraints that affect the software project. 

 Project organization: Describes the responsibilities assigned to the project management team 

members for completing the project. 

 Risk analysis: Describes the risks that can possibly arise during software development as well as 

explains how to assess and reduce the effect of risks.  

 Resource requirements: Specifies the hardware and software required to carry out the software 

project. Cost estimation is done according to these resource requirements. 
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 Workbreakdown: Describes the activities into which the project is divided. It also describes the 

milestones and deliverables of the project activities.  

 Project schedule: Specifies the dependencies of activities on each other. Based on this, the time 

required by the project management team members to complete the project activities is estimated. 

In addition to these sections, there are several plans that may be a part of or ‘linked to a project plan. 

These plans include quality assurance plan, verification and validation plan, configuration 

management plan, maintenance plan, and staffing plan.  

  

Quality Assurance Plan 

  

The quality assurance plan describes the strategies and methods that are to be followed to accomplish 

the following objectives. 

 Ensure that the project is managed, developed, and implemented in an organized way. 

 Ensure that project deliverables are of acceptable quality before they are delivered to the user. 

Verification and Validation Plan 

  

The verification and validation plan describes the approach, resources and schedule used for system 

validation. The verification and validation plan, which comprises the following sections. 

$11.      General information: Provides description of the purpose, scope, system overview, project 

references, acronyms and abbreviations, and points of contact. Purpose describes the procedure to 

verify and validate the components of the system. Scope provides information about the procedures 

to verify and validate as they relate to the project. System overview provides information about the 

organization responsible for the project and other information such as system name, system 

category, operational status of the system, and system environment. Project references provide the 

list of references used for the preparation of the verification and validation plan. Acronyms and 

abbreviations provide a list of terms used in the document. Points of contact provide information to 

users when they require assistance from organization for problems such as troubleshooting and so 

on. 

$12.      Reviews and walkthroughs: Provides information about the schedule and procedures. Schedule 

describes the end date of milestones of the project. Procedures describe the tasks associated with 

reviews and walkthroughs. Each team member reviews the document for errors and consistency 

with the project requirements. For walkthroughs, the project management team checks the project 

for correctness according to software requirements specification (SRS). 

$13.      System test plan and procedures: Provides information about the system test strategy, database 

integration, and platform system integration. System test strategy provides an overview of the 

components required for integration of the database and ensures that the application runs on at least 

two specific platforms. Database integration procedure describes how database is connected to the 

Graphical User Interface (GUI).Platform system integration procedure is performed on different 

operating systems to test the platform. 

https://ecomputernotes.com/fundamental/what-is-a-database/advantages-and-disadvantages-of-dbms
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$14.      Acceptance test and preparation for delivery: Provides information about procedure, 

acceptance criteria, and installation procedure. Procedure describes how acceptance testing is to be 

performed on the software to verify its usability as required. Acceptance criteria describes that 

software will be accepted only if all the components, features and functions are tested including the 

system integration testing. In addition, acceptance criteria checks whether the software accomplishes 

user expectations such as its ability to operate on several platforms. Installation procedure describes 

the steps of how to install the software according to the operating system being used. 

  

Configuration Management Plan 

The configuration management plan defines the process, which is used for making changes to the 

project scope. Generally, the configuration management plan is concerned with redefining the 

existing objectives of the project and deliverables (software products that are delivered to the user 

after completion of software development). 

Maintenance Plan 

The maintenance plan specifies the resources and processes required for making the software 

operational after its installation. Sometimes, the project management team (or software development 

team) does not carry out the task of maintenance. In such a case, a separate team known as software 

maintenance team performs the task of software maintenance. 

The maintenance plan, which comprises the sections listed below.  

$11.      Introduction and background: Provides a description of software to be maintained and the 

services required for it. It also specifies the scope of maintenance activities that are to be performed. 

$12.      Budget: Specifies the budget required for carrying out software maintenance and operational 

activities. 

$13.      Roles and responsibilities: Specifies the roles and responsibilities of the team members 

associated with the software maintenance and operation. It also describes the skills required to 

perform maintenance and operational activities. In addition to software maintenance team, software 

maintenance comprises user support, user training, and support staff. 

$14.      Performance measures and reporting: Identifies the performance measures required for 

carrying out software maintenance. It also describes how measures required for enhancing the 

performance of services (for the software) are recorded and reported. 

$15.      Management approach: Identifies the methodologies that are required for establishing 

maintenance priorities of the projects. For this purpose, the management either refers to the existing 

methodologies or identifies new methodologies. Management approach also describes how users 

are involved in software maintenance and operations activities as well as how users and project 

management team communicate with each other. 

$16.      Documentation strategies: Provides a description of the documentation that is prepared for 

user reference. Generally, documentation includes reports, information about problems occurring in 

software, error messages, and the system documentation. 

$17.      Training: Provides information about the training activities.  

https://ecomputernotes.com/fundamental/disk-operating-system/what-is-operating-system
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$18.      Acceptance: Defines a point of agreement between the project management team and software 

maintenance team after the completion of implementation and transition activities. Once the  

agreement has been made, the software maintenance begins. 

Staffing Plan 

The staffing plan describes the number of individuals required for a project. It includes selecting 

and assigning tasks to the project management team members. It provides information about 

appropriate skills required to perform the tasks to produce the project deliverables and manage the 

project. In addition, it provides information of resources such as tools, equipment, and processes 

used by the project management team. 

Staff planning is performed by a staff planner, who is responsible for determining the individuals 

available for the project. Other responsibilities of a staff planner are listed below. 

11. The staff planner determines individuals, who can be from existing staff, staff on contract, or newly 

employed staff. It is important for the staff planner to know the structure of the organization to 

determine the availability of staff. 

12. The staff planner determines the skills required to execute the tasks mentioned in the project 

schedule and task plan. In case staff with required skills is not available, staff planner informs the 

project manager about the requirements. 

13. The staff planner ensures that the required staff with required skills is available at the right time. For 

this purpose, the staff planner plans the availability of staff after the project schedule is fixed. For 

example, at the initial stage of a project, staff may consist of a project manager and a few software 

engineers whereas during software development, staff consists of software designers as well as the 

software developers. 

14. The staff planner defines roles and responsibilities of the project management team members so that 

they can communicate and coordinate with each other according to the tasks assigned to them. Note 

that the project management team can be further broken down into sub-teams depending on the size 

and complexity of the project. 

The staffing plan comprises the following sections. 

11. General information: Provides information such as name of the project and project manager who is 

responsible for the project. In addition, it specifies the start and end dates of the project. 

12. Skills assessment: Provides information, which is required for assessment of skills. This information 

includes the knowledge, skill, and ability of team members who are required to achieve the objectives 

of the project. In addition, it specifies the number of team members required for the project. 

13. Staffing profile: Describes the profile of the staff required for the project. The profile includes 

calendar time, individuals involved, and level of commitment. Calendar time specifies the period of 

time such as month or quarter for which individuals are required to complete the project. Individuals 

who are involved in the project have specific designations such as project manager and the developer. 

Level of commitment is the utilization rate of individuals such as work performed on full-time and 

part-time basis. 

14. Organization chart: Describes the organization of project management team members. In addition, 

it includes information such as name, designation, and role of each team member. 
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Software Cost Estimation 

For any new software project, it is necessary to know how much it will cost to develop and how much 

development time will it take. These estimates are needed before development is initiated, but how 

is this done? Several estimation procedures have been developed and are having the following 

attributes in common. 

1. Project scope must be established in advanced.  

2. Software metrics are used as a support from which evaluation is made. 

3. The project is broken into small PCs which are estimated individually.  

To achieve true cost & schedule estimate, several option arise.  

4. Delay estimation 

5. Used symbol decomposition techniques to generate project cost and schedule estimates. 

6. Acquire one or more automated estimation tools. Uses of Cost Estimation 

1. During the planning stage, one needs to choose how many engineers are required for the project and to 

develop a schedule. 

2. In monitoring the project's progress, one needs to access whether the project is progressing according 

to the procedure and takes corrective action, if necessary.  

Cost Estimation Models 

A model may be static or dynamic. In a static model, a single variable is taken as a key element for 
calculating cost and time. In a dynamic model, all variable are interdependent, and there is no basic 

variable. 

 

Static, Single Variable Models: When a model makes use of single variables to calculate desired 

values such as cost, time, efforts, etc. is said to be a single variable model. The most common 

equation is: 

                                C=aLb 

Where   C=Costs 

L=size 

                a and b are constants 

The Software Engineering Laboratory established a model called SEL model, for estimating its software 

production. This model is an example of the static, single variable model.  

            E=1.4L0.93 

                DOC=30.4L0.90 

                D=4.6L0.26 

Where    E= Efforts (Person Per Month) 

                DOC=Documentation (Number of Pages) 

                D = Duration (D, in months) 

                L = Number of Lines per code 
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Static, Multivariable Models: These models are based on method (1), they depend on several 

variables describing various aspects of the software development environment. In some model, 

several variables are needed to describe the software development process, and selected equation 

combined these variables to give the estimate of time & cost. These models are called multivariable 

models. 

WALSTON and FELIX develop the models at IBM provide the following equation gives a relationship 

between lines of source code and effort: 

                E=5.2L0.91 

In the same manner duration of development is given by 

                D=4.1L0.36 

The productivity index uses 29 variables which are found to be highly correlated productivity as follows: 

 

Where Wi is the weight factor for the ithvariable and Xi={-1,0,+1} the estimator gives Xione of the 

values -1, 0 or +1 depending on the variable decreases, has no effect or increases the productivity. 

Example: Compare the Walston-Felix Model with the SEL model on a software development 

expected to involve 8 person-years of effort. 

a. Calculate the number of lines of source code that can be produced. 

b. Calculate the duration of the development. 

c. Calculate the productivity in LOC/PY 

d. Calculate the average manning Solution: 

The amount of manpower involved = 8PY=96persons-months 

(a)Number of lines of source code can be obtained by reversing equation to give: 

 

Then 

                L (SEL) = (96/1.4)1⁄0.93=94264 LOC 

                L (SEL) = (96/5.2)1⁄0.91=24632 LOC 

(b)Duration in months can be calculated by means of equation 

                D (SEL) = 4.6 (L) 0.26 

                               = 4.6 (94.264)0.26 = 15 months 

                D (W-F) = 4.1 L0.36 

                               = 4.1 (24.632)0.36 = 13 months 

(c) Productivity is the lines of code produced per persons/month (year) 

 

(d)Average manning is the average number of persons required per month in the project 
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Problem-Based Estimation 

In Chapter 25, lines of code and function points were described as measures from which productivity 

metrics can be computed. LOC and FP data are used in two ways during software project estimation: 

(1) as estimation variables to “size” each element of the software and (2) as baseline metrics collected 

from past projects and used in conjunction with estimation variables to develop cost and effort 

projections. 

LOC and FP estimation are distinct estimation techniques. Yet both have a number of characteristics 

in common. You begin with a bounded statement of software Scope and from this statement attempt 

to decompose the statement of scope into problem functions that can each be estimated individually. 

LOC or FP (the estima- tion variable) is then estimated for each function. Alternatively, you may 

choose another component for sizing, such as classes or objects, changes, or business processes 

affected. 

Baseline productivity metrics (e.g., LOC/pm or FP/pm) are then applied to the appropriate estimation 

variable, and cost or effort for the function is derived. Function estimates are combined to produce 

an overallestimate for the entire project It is important to note, however, that there is often substantial 

scatter in productivity metrics for an organization, making the use of a singlebaseline productivity 

metric suspect. In general, LOC/pm or FP/pm averages should be computed by project domain. That 

is, projects should be grouped by team size, application area, complexity,and other relevant 

parameters. Local domain averages should then be computed. When a new project is estimated, it  

should first be allocated to a domain,and then the appropriate domain average for past productivity 

should be used in generating the estimate. 

The LOC and FP estimation techniques differ in the level of detail required for de- composition and 

the target of the partitioning. When LOC is used as the estimation variable, decomposition is 

absolutely essential and is often taken to considerable levels of detail. The greater the degree of 

partitioning, the more likely reasonably accurate estimates of LOC can be developed. 

For FP estimates, decomposition works differently. Rather than focusing on function, each of the 

information domain characteristics—inputs, outputs, data files, inquiries, and external interfaces—as 

well as the 14 complexity adjustment values an FP value that can be tied to past data and used to 

generate an estimate. Regardless of the estimation variable that is used, you should begin by 

estimating a range of values for each function or information domain value. Using historical data or 

(when all else fails) intuition, estimate an optimistic, most likely, and pessimistic size value for each 

function or count for each information domain value.  

An implicit indication of the degree of uncertainty is provided when a range of 

values is specified. A three-point or expected value can then be computed. The expected value for the 

estimation variable (size) S can be computed as a weighted average of the optimistic A three-point or 

expected value can then be computed. The expected value for the estimation variable (size) S can be 

computed as a weighted average of the optimistic ) estimates. gives heaviest credence to the “most 

likely” estimate and follows a beta probability distribution. We assume that there is a very small 

probability the actual size result will fall outside the optimistic or pessimistic values.  

Once the expected value for the estimation variable has been determined, historical LOC or FP 

productivity data are applied. Are the estimates correct? The only 

Reasonable answer to this question is: “You can’t be sure.” Any estimation technique, no matter how 

sophisticated, must be cross-checked with another approach. Even then, common sense and 

experience must prevail. 
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26.6.2 An Example of LOC-Based Estimation 

As an example of LOC and FP problem-based estimation techniques, I consider a software package 

to be developed for a computer-aided design application for mechanical components. The software 

is to execute on an engineering workstation and must interface with various computer graphics 

peripherals including a mousedigitizer, high- resolution color display, and laser printersoftware scope 

can be developed: 

 

\ 

26.6.3 An Example of FP-Based Estimation 

Decomposition for FP-based estimation focuses on information domain values rather than software 

functions. Referring to the table presented in Figure 26.3, you would estimate inputs, outputs, inquiries, 

files, and external interfaces for the CAD software. An FP value is computed using the technique discussed 

in Chapter 23. For the purposes of this estimate, the complexity weighting factor is assumed to be average. 

Figure 26.3 presents the results of this estimate. 
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COCOMO MODEL 

Organic, Semidetached and Embedded software projects 

Boehm postulated that any software development project can be classified into one of the following three 

categories based on the development complexity: organic, semidetached, and embedded. In order to 

classify a product into the identified categories, Boehm not only considered the characteristics of the 

product but also those of the development team and development environment. Roughly speaking, these 

three product classes correspond to application, utility and system programs, respectively. Normally, data 

processing programs are considered to be application programs. Compilers, linkers, etc., are utility 

programs. Operating systems and real-time system programs, etc. are system programs. System programs 

interact directly with the hardware and typically involve meeting timing constraints and concurrent 

processing. 

Boehm’s [1981] definition of organic, semidetached, and embedded systems are elaborated below. 

Organic: A development project can be considered of organic type, if the project deals with developing a 

well understood application program, the size of the development team is reasonably small, and the team 

members are experienced in developing similar types of projects. 
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Semidetached: A development project can be considered of semidetached type, if the development 

consists of a mixture of experienced and inexperienced staff. Team members may have limited experience 

on related systems but may be unfamiliar with some aspects of the system being developed. 

Embedded: A development project is considered to be of embedded type, if the software being developed 

is strongly coupled to complex hardware, or if the stringent regulations on the operational procedures exist.  

COCOMO 

COCOMO (Constructive Cost Estimation Model) was proposed by Boehm [1981]. According to Boehm, 

software cost estimation should be done through three stages: Basic COCOMO, Intermediate COCOMO, 

and Complete COCOMO. 

Basic COCOMO Model 

The basic COCOMO model gives an approximate estimate of the project parameters. The basic COCOMO 

estimation model is given by the following expressions: 

a 

 Effort = a х (KLOC) PM 

 1 2 

b 

 Tdev = b x (Effort) Months 

 1 2 

Where 

• KLOC is the estimated size of the software product expressed in Kilo Lines of Code, 

• a , a , b , b are constants for each category of software products, 

 1 2 1 2 

• Tdev is the estimated time to develop the software, expressed in months, 

• Effort is the total effort required to develop the software product, expressed in person months (PMs). 

The effort estimation is expressed in units of person-months (PM). It is the area under the person-month 

plot (as shown in fig. 33.1). It should be carefully noted that an effort of 100 PM does not imply that 100 

persons should work for 1 month nor does it imply that 1 person should be employed for 100 months, but 

it denotes the area under the person-month curve (as shown in fig. 33.1). 
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Fig. 33.1: Person-month curve 

According to Boehm, every line of source text should be calculated as one LOC irrespective of the actual 

number of instructions on that line. Thus, if a single instruction spans several lines (say n lines), it is 

considered to be nLOC. The values of a , a , b , b  for different categories of 

 1 2 1 2 

products (i.e. organic, semidetached, and embedded) as given by Boehm [1981] are summarized below. 

He derived the above expressions by examining historical data collected from a large number of actual 

projects. 

Estimation of development effort 

For the three classes of software products, the formulas for estimating the effort based on the code size are 

shown below: 

 1.05 PM 

 Organic : Effort = 2.4(KLOC) 1.12 

 Semi-detached : Effort = 3.0(KLOC) PM 

1.20 

 Embedded : Effort = 3.6(KLOC) PM 

Estimation of development time 

For the three classes of software products, the formulas for estimating the development time based on the 

effort are given below: 

 0.38 Months 

Organic : Tdev = 2.5(Effort) 0.35 Semi-detached : Tdev = 2.5(Effort) Months 

0.32 
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 Embedded : Tdev = 2.5(Effort) Months 

Some insight into the basic COCOMO model can be obtained by plotting the estimated characteristics for 

different software sizes. Fig. 33.2 shows a plot of estimated effort versus product size. From fig. 33.2, we 

can observe that the effort is somewhat super linear in the size of the software product. Thus, the effort 

required to develop a product increases very rapidly with project size.  

 

Fig. 33.2: Effort versus product size 

The development time versus the product size in KLOC is plotted in fig. 33.3. From fig. 33.3, it can be 

observed that the development time is a sub linear function of the size of the product, i.e. when the size of 

the product increases by two times, the time to develop the product does not double but rises moderately. 

This can be explained by the fact that for larger products, a larger number of activities which can be carried 

out concurrently can be identified. The parallel activities can be carried out simultaneously by the 

engineers. This reduces the time to complete the project. Further, from fig. 33.3, it can be observed that the 

development time is roughly the same for all the three categories of products. For example, a 60 KLOC 

program can be developed in approximately 18 months, regardless of whether it is of organic, 

semidetached, or embedded type. 
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Fig. 33.3: Development time versus size  

From the effort estimation, the project cost can be obtained by multiplying the required effort by the 

manpower cost per month. But, implicit in this project cost computation is the assumption that the entire 

project cost is incurred on account of the manpower cost alone. In addition to manpower cost, a project 

would incur costs due to hardware and software required for the project and the company overheads for 

administration, office space, etc. 

It is important to note that the effort and the duration estimations obtained using the COCOMO model are 

called as nominal effort estimate and nominal duration estimate. The term nominal implies that if anyone 

tries to complete the project in a time shorter than the estimated duration, then the cost will increase 

drastically. But, if anyone completes the project over a longer period of time than the estimated, then there 

is almost no decrease in the estimated cost value. 

Example: 

Assume that the size of an org organic type software product has been estimated to be 32,000 lines of source 

code. Assume that the average salary of software engineers be Rs. 15,000/- per month. Determine the effort 

required to develop the software product and the nominal development time. 

From the basic COCOMO estimation formula for organic software: 

1.05 Effort = 2.4 х (32) = 91 PM 0.38 

 Nominal development time = 2.5 х (91) = 14 months 

Cost required to develop the product = 14 х 15,000 = 

Rs. 210,000/- 
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INTERMEDIATE COCOMO MODEL 

The basic COCOMO model assumes that effort and development time are functions of the product size 

alone. However, a host of other project parameters besides the product size affect the effort required to 

develop the product as well as the development time. Therefore, in order to obtain an accurate estimation 

of the effort and project duration, the effect of all relevant parameters must be taken into account. The 

intermediate COCOMO model recognizes this fact and refines the initial estimate obtained using the basic 

COCOMO expressions by using a set of 15 cost drivers (multipliers) based on various attributes of software 

development. For example, if modern programming practices are used, the initial estimates are scaled 

downward by multiplication with a cost driver having a value less than 1. If there are stringent reliability 

requirements on the software product, this initial estimate is scaled upward. Boehm requires the project 

manager to rate these 15 different parameters for a particular project on a scale of one to three. Then, 

depending on these ratings, he suggests appropriate cost driver values which should be multiplied with the 

initial estimate obtained using the basic COCOMO. In general, the cost drivers can be classified as being 

attributes of the following items: 

Product: The characteristics of the product that are considered include the inherent complexity of the 

product, reliability requirements of the product, etc. 

Computer: Characteristics of the computer that are considered include the execution speed required, 

storage space required etc. 

Personnel: The attributes of development personnel that are considered include the experience level of 

personnel, programming capability, analysis capability, etc. 

Development Environment: Development environment attributes capture the development facilities 

available to the developers. An important parameter that is considered is the sophistication of the 

automation (CASE) tools used for software development. 

Complete COCOMO model 

A major shortcoming of both the basic and intermediate COCOMO models is that they consider a software 

product as a single homogeneous entity. However, most large systems are made up several smaller sub-

systems. These sub-systems may have widely different characteristics. For example, some sub-systems 

may be considered as organic type, some semidetached, and some embedded. Not only that the inherent 

development complexity of the subsystems may be different, but also for some subsystems the reliability 

requirements may be high, for some the 
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development team might have no previous experience of similar development, and so on. The 

complete COCOMO model considers these differences in characteristics of the subsystems and 

estimates the effort and development time as the sum of the estimates for the individual 

subsystems. The cost of each subsystem is estimated separately. This approach reduces the 

margin of error in the final estimate. 

The following development project can be considered as an example application of the 

complete COCOMO model. A distributed Management Information System (MIS) product for 

an organization having offices at several places across the country can have the following sub- 

components: 

• Database part 

• Graphical User Interface (GUI) part  

• Communication part 

Of these, the communication part can be considered as embedded software. The database part 

could be semi-detached software, and the GUI part organic software. The costs for these three 

components can be estimated separately, and summed up to give the overall cost of the system. 

What is Risk? 

"Tomorrow problems are today's risk." Hence, a clear definition of a "risk" is a problem that 

could cause some loss or threaten the progress of the project, but which has not happened yet. 

These potential issues might harm cost, schedule or technical success of the project and the 

quality of our software device, or project team morale.  

Risk Management is the system of identifying addressing and eliminating these problems 

before they can damage the project. 

We need to differentiate risks, as potential issues, from the current problems of the project. 

Different methods are required to address these two kinds of issues. 

For example, staff storage, because we have not been able to select people with the right 

technical skills is a current problem, but the threat of our technical persons being hired away 

by the competition is a risk. 

Risk Management 

A software project can be concerned with a large variety of risks. In order to be adept to 

systematically identify the significant risks which might affect a software project, it is essential 

to classify risks into different classes. The project manager can then check which risks from 

each class are relevant to the project. 

There are three main classifications of risks which can affect a software project: 

1. Project risks 

2. Technical risks 

3. Business risks 

1. Project risks: Project risks concern differ forms of budgetary, schedule, personnel, 

resource, and customer-related problems. A vital project risk is schedule slippage. Since the 

software is intangible, it is very tough to monitor and control a software project. It is very tough 

to control something which cannot be identified. For any manufacturing program, such as the 

manufacturing of cars, the plan executive can recognize the product taking shape. 

2. Technical risks: Technical risks concern potential method, implementation, interfacing, 

testing, and maintenance issue. It also consists of an ambiguous specification, incomplete 

specification, changing specification, technical uncertainty, and technical obsolescence. Most 

technical risks appear due to the development team's insufficient knowledge about the project. 
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3. Business risks: This type of risks contain risks of building an excellent product that no one 

need, losing budgetary or personnel commitments, etc. 

Other risk categories 

1. 1. Known risks: Those risks that can be uncovered after careful assessment of the project 

program, the business and technical environment in which the plan is being developed, and 

more reliable data sources (e.g., unrealistic delivery date)  

2. 2. Predictable risks: Those risks that are hypothesized from previous project experience (e.g., 

past turnover) 

3. 3. Unpredictable risks: Those risks that can and do occur, but are extremely tough to identify 

in advance. 

Principle of Risk Management 

1. Global Perspective: In this, we review the bigger system description, design, and 

implementation. We look at the chance and the impact the risk is going to have.  

2. Take a forward-looking view: Consider the threat which may appear in the future and create 

future plans for directing the next events. 

3. Open Communication: This is to allow the free flow of communications between the client 

and the team members so that they have certainty about the risks.  

4. Integrated management: In this method risk management is made an integral part of project 

management. 

5. Continuous process: In this phase, the risks are tracked continuously throughout the risk 

management paradigm. 

Risk Management Activities 

Risk management consists of three main activities, as shown in fig: 

 

Risk Assessment 

The objective of risk assessment is to division the risks in the condition of their loss, causing 

potential. For risk assessment, first, every risk should be rated in two methods: 

o The possibility of a risk coming true (denoted as r). 
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o The consequence of the issues relates to that risk (denoted as s). 

Based on these two methods, the priority of each risk can be estimated: 

                    p = r * s 

Where p is the priority with which the risk must be controlled, r is the probability of the risk 

becoming true, and s is the severity of loss caused due to the risk becoming true. If all identified 

risks are set up, then the most likely and damaging risks can be controlled first, and more 

comprehensive risk abatement methods can be designed for these risks.  

1. Risk Identification: The project organizer needs to anticipate the risk in the project as early 

as possible so that the impact of risk can be reduced by making effective risk management 

planning. 

A project can be of use by a large variety of risk. To identify the significant risk, this might 

affect a project. It is necessary to categories into the different risk of classes. There are different 

types of risks which can affect a software project: 

1. Technology risks: Risks that assume from the software or hardware technologies that are used 

to develop the system. 

2. People risks: Risks that are connected with the person in the development team. 

3. Organizational risks: Risks that assume from the organizational environment where the 

software is being developed. 

4. Tools risks: Risks that assume from the software tools and other support software used to 

create the system. 

5. Requirement risks: Risks that assume from the changes to the customer requirement and the 

process of managing the requirements change. 

6. Estimation risks: Risks that assume from the management estimates of the resources required 

to build the system 

2. Risk Analysis: During the risk analysis process, you have to consider every identified risk 

and make a perception of the probability and seriousness of that risk.  

There is no simple way to do this. You have to rely on your perception and experience of 

previous projects and the problems that arise in them. 

It is not possible to make an exact, the numerical estimate of the probability and seriousness of 

each risk. Instead, you should authorize the risk to one of several bands: 

1. The probability of the risk might be determined as very low (0-10%), low (10-25%), moderate 

(25-50%), high (50-75%) or very high (+75%). 

2. The effect of the risk might be determined as catastrophic (threaten the survival of the plan), 

serious (would cause significant delays), tolerable (delays are within allowed contingency), or 

insignificant. Risk Control 

It is the process of managing risks to achieve desired outcomes. After all, the identified risks 

of a plan are determined; the project must be made to include the most harmful and the most 

likely risks. Different risks need different containment methods. In fact, most risks need 

ingenuity on the part of the project manager in tackling the risk.  

There are three main methods to plan for risk management: 

1. Avoid the risk: This may take several ways such as discussing with the client to change the 

requirements to decrease the scope of the work, giving incentives to the engineers to avoid the 

risk of human resources turnover, etc. 

2. Transfer the risk: This method involves getting the risky element developed by a third party, 

buying insurance cover, etc. 

3. Risk reduction: This means planning method to include the loss due to risk. For instance, if 

there is a risk that some key personnel might leave, new recruitment can be planned. 
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Risk Leverage: To choose between the various methods of handling risk, the project plan must 

consider the amount of controlling the risk and the corresponding reduction of risk. For this, 

the risk leverage of the various risks can be estimated.  

Risk leverage is the variation in risk exposure divided by the amount of reducing the risk.  

Risk leverage = (risk exposure before reduction - risk exposure after reduction) / (cost of 

reduction) 

1. Risk planning: The risk planning method considers each of the key risks that have been 

identified and develop ways to maintain these risks.  

For each of the risks, you have to think of the behavior that you may take to minimize the 

disruption to the plan if the issue identified in the risk occurs.  

You also should think about data that you might need to collect while monitoring the plan so 

that issues can be anticipated. 

Again, there is no easy process that can be followed for contingency planning. It rely on the 

judgment and experience of the project manager. 

2. Risk Monitoring: Risk monitoring is the method king that your assumption about the 

product, process, and business risks has not changed. 

Project Scheduling 

Project-task scheduling is a significant project planning activity. It comprises deciding which 

functions would be taken up when. To schedule the project plan, a software project manager 

wants to do the following: 

1. Identify all the functions required to complete the project. 

2. Break down large functions into small activities.  

3. Determine the dependency among various activities.  

4. Establish the most likely size for the time duration required to complete the activities. 

5. Allocate resources to activities. 

6. Plan the beginning and ending dates for different activities.  

7. Determine the critical path. A critical way is the group of activities that decide the duration of 

the project. 

The first method in scheduling a software plan involves identifying all the functions required 

to complete the project. A good judgment of the intricacies of the project and the development 

process helps the supervisor to identify the critical role of the project effectively. Next, the 

large functions are broken down into a valid set of small activities which would be assigned to 

various engineers. The work breakdown structure formalism supports the manager to 

breakdown the function systematically after the project manager has broken down the purpose 

and constructs the work breakdown structure; he has to find the dependency among the 

activities. Dependency among the various activities determines the order in which the various 

events would be carried out. If an activity A necessary the results of another activity B, then 

activity A must be scheduled after activity B. In general, the function dependencies describe a 

partial ordering among functions, i.e., each service may precede a subset of other functions, 

but some functions might not have any precedence ordering describe between them (called 

concurrent function). The dependency among the activities is defined in the pattern of an 

activity network. 

Once the activity network representation has been processed out, resources are allocated to 

every activity. Resource allocation is usually done using a Gantt chart. After resource allocation 

is completed, a PERT chart representation is developed. The PERT chart representation is 

useful for program monitoring and control. For task scheduling, the project plan needs to 

decompose the project functions into a set of activities. The time frame when every activity is 
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to be performed is to be determined. The end of every action is called a milestone. The project 

manager tracks the function of a project by audit the timely completion of the milestones. If he 

examines that the milestones start getting delayed, then he has to handle the activities carefully 

so that the complete deadline can still be met. Personnel Planning 

Personnel Planning deals with staffing. Staffing deals with the appoint personnel for the 

position that is identified by the organizational structure.  

It involves: 

o Defining requirement for personnel o Recruiting (identifying, interviewing, 

and selecting candidates) o Compensating 
o Developing and promoting agent 

For personnel planning and scheduling, it is helpful to have efforts and schedule size for the 

subsystems and necessary component in the system. 

At planning time, when the system method has not been completed, the planner can only think 

to know about the large subsystems in the system and possibly the major modules in these 

subsystems. 

Once the project plan is estimated, and the effort and schedule of various phases and functions 

are known, staff requirements can be achieved. 

From the cost and overall duration of the projects, the average staff size for the projects can be 

determined by dividing the total efforts (in person-months) by the whole project duration (in 

months). 

Typically the staff required for the project is small during requirement and design, the 

maximum during implementation and testing, and drops again during the last stage of 

integration and testing. 

Using the COCOMO model, average staff requirement for various phases can be calculated as 

the effort and schedule for each method are known. 

When the schedule and average staff level for every action are well-known, the overall 

personnel allocation for the project can be planned. 

This plan will indicate how many people will be required for different activities at different 

times for the duration of the project. 

The total effort for each month and the total effort for each step can easily be calculated from 

this plan. 

Team Structure 

Team structure addresses the issue of arrangement of the individual project teams. There are 

some possible methods in which the different project teams can be organized. There are 

primarily three formal team structures: chief programmer, Ego-less or democratic, and the 

mixed team organizations even several other variations to these structures are possible. 

Problems of various complexities and sizes often need different team structures for the chief 

solution. 

Ego-Less or Democratic Teams 

Ego-Less teams subsist of a team of fewer programmers. The objective of the group is set by 

consensus, and input from each member is taken for significant decisions. Group leadership 

revolves among the group members. Due to its nature, egoless teams are consistently known 

as democratic teams. 

The structure allows input from all representatives, which can lead to better decisions in various 

problems. This suggests that this method is well suited for long-term research-type projects 

that do not have time constraints. 
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Chief Programmer Team 

A chief-programmer team, in contrast to the ego-less team, has a hierarchy. It consists of a 

chief-programmer, who has a backup programmer, a program librarian, and some 

programmers. 

The chief programmer is essential for all major technical decisions of the project. 

He does most of the designs, and he assigns coding of the different part of the design to the 

programmers. 

The backup programmer uses the chief programmer makes technical decisions, and takes over 

the chief programmer if the chief programmer drops sick or leaves.  

The program librarian is vital for maintaining the documentation and other 

communicationrelated work. 

This structure considerably reduces interpersonal communication. The communication paths, 

as shown in fig: 

 

Controlled Decentralized Team 

(Hierarchical Team Structure) 

A third team structure known as the controlled decentralized team tries to combine the strength 

of the democratic and chief programmer teams. 

It consists of project leaders who have a class of senior programmers under him, while under 

every senior programmer is a group of a junior programmer. 

The group of a senior programmer and his junior programmers behave like an ego-less team, 

but communication among different groups occurs only through the senior programmers of the 

group. 

The senior programmer also communicates with the project leader.  

Such a team has fewer communication paths than a democratic team but more paths compared 

to a chief programmer team. 



ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY  

 

OCS551-SOFTWARE ENGINEERING 

 

This structure works best for large projects that are reasonably straightforward. It is not well 

suited for simple projects or research-type projects. 

 

Software Engineering | Software Project Management (SPM) 

Software Project Management (SPM) is a proper way of planning and leading software 

projects. It is a part of project management in which software projects are planned, 

implemented, monitored and controlled. Need of Software Project Management: 

Software is an non-physical product. Software development is a new stream in business and 

there is very little experience in building software products. Most of the software products are 

made to fit client’s requirements. The most important is that the basic technology changes 

and advances so frequently and rapidly that experience of one product may not be applied to 

the other one. Such type of business and environmental constraints increase risk in software 

development hence it is essential to manage software projects efficiently.  

It is necessary for an organization to deliver quality product, keeping the cost within client’s 

budget constrain and deliver the project as per scheduled. Hence in order, software project 

management is necessary to incorporate user requirements along with budget and time 

constraints. 

Software Project Management consists of several different type of managements: 

1. Conflict Management: 

Conflict management is the process to restrict the negative features of conflict while 

increasing the positive features of conflict. The goal of conflict management is to 

improve learning and group results including efficacy or performance in an organizational 

setting.  

Properly managed conflict can enhance group results. 

2. Risk Management: 

Risk management is the analysis and identification of risks that is followed by 

synchronized and economical implementation of resources to minimize, operate and 

control the possibility or effect of unfortunate events or to maximize the realization of 

opportunities. 

3. Requirement Management: 

It is the process of analyzing, prioritizing, tracing and documenting on requirements and 

then supervising change and communicating to pertinent stakeholders. It is a continuous 

process during a project. 

4. Change Management: 
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Change management is a systematic approach for dealing with the transition or 

transformation of an organization’s goals, processes or technologies. The purpose of 

change management is to execute strategies for effecting change, controlling change and 

helping people to adapt to change. 

5. Software Configuration Management: 

Software configuration management is the process of controlling and tracing changes in 

the software, part of the larger cross-disciplinary field of configuration management. 

Software configuration management include revision control and the inauguration of 

baselines. 

6. Release Management: 

Release Management is the task of planning, controlling and scheduling the build in 

deploying releases. Release management ensures that organization delivers new and 

enhanced services required by the customer, while protecting the integrity of existing 

services. 

Aspects of Software Project Management: 

 

Advantages of Software Project Management: 

• It helps in planning of software development. 

• Implementation of software development is made easy. 

• Monitoring and controlling are aspects of software project management.  It overall 

manages to save time and cost for software development. 

Project Management is the application of knowledge, skills, tools, and techniques to project 

activities to meet the project requirements.  

Project Management Process consists of the following 4 stages:  

• Feasibility study  Project Planning 

• Project Execution 

• Project Termination 
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Feasibility Study:  

Feasibility study explores system requirements to determine project feasibility. There are 

several fields of a feasibility study including economic feasibility, operational feasibility, 

technical feasibility. The goal is to determine whether the system can be implemented or not. 

The process of feasibility study takes as input the required details as specified by the user and 

other domain-specific details. The output of this process simply tells whether the project 

should be undertaken or not and if yes, what would the constraints be. Additionally, all the 

risks and their potential effects on the projects are also evaluated before a decision to start the 

project is taken.  

Project Planning:  

A detailed plan stating a stepwise strategy to achieve the listed objectives is an integral part of 

any project.  

Planning consists of the following activities:  

  

• Set objectives or goals  

• Develop strategies 

• Develop project policies 

• Determine courses of action 

• Making planning decisions 

• Set procedures and rules for the project 

• Develop a software project plan 

• Prepare budget 

• Conduct risk management 

• Document software project plans 

This step also involves the construction of a work breakdown structure(WBS). It also 

includes size, effort, schedule, and cost estimation using various techniques.  

Project Execution:  

A project is executed by choosing an appropriate software development lifecycle 

model(SDLC). It includes a number of steps including requirements analysis, design, coding, 

testing and implementation, testing, delivery, and maintenance. There are a number of factors 

that need to be considered while doing so including the size of the system, the nature of the 

project, time and budget constraints, domain requirements, etc. An inappropriate SDLC can 

lead to the failure of the project.  
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Project Termination:  

There can be several reasons for the termination of a project. Though expecting a project to 

terminate after successful completion is conventional, but at times, a project may also terminate 
without completion. Projects have to be closed down when the requirements are not fulfilled 

according to given time and cost constraints. Some of the reasons for failure include:  
  

• Fast-changing technology 

• Project running out of time 

• Organizational politics 

• Too much change in customer requirements 

• Project exceeding budget or funds 

Once the project is terminated, a post-performance analysis is done. Also, a final report is 

published describing the experiences, lessons learned, recommendations for handling future 

projects 

System Configuration Management (SCM) is an arrangement of exercises which controls 

change by recognizing the items for change, setting up connections between those things, 

making/characterizing instruments for overseeing diverse variants, controlling the changes 

being executed in the current framework, inspecting and revealing/reporting on the changes 

made. It is essential to control the changes in light of the fact that if the changes are not 

checked legitimately then they may wind up undermining a well-run programming. In this 

way, SCM is a fundamental piece of all project management activities.  

Processes involved in SCM – 

Configuration management provides a disciplined environment for smooth control of work 

products. It involves the following activities: 

1. Identification and Establishment – Identifying the configuration items from products 

that compose baselines at given points in time (a baseline is a set of mutually consistent 

Configuration Items, which has been formally reviewed and agreed upon, and serves as 

the basis of further development). Establishing relationship among items, creating a 

mechanism to manage multiple level of control and procedure for change management 

system. 

2. Version control – Creating versions/specifications of the existing product to build new 

products from the help of SCM system. A description of version is given below: 
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Suppose after some changes, the version of configuration object changes from 1.0 to  

1.1. Minor corrections and changes result in versions 1.1.1 and 1.1.2, which is followed  

by a major update that is object 1.2. The development of object 1.0 continues through 1.3 

and 1.4, but finally, a noteworthy change to the object results in a new evolutionary path, 

version 2.0. Both versions are currently supported. 

3. Change control – Controlling changes to Configuration items (CI). The change control 

process is explained in Figure below: 

 

A change request (CR) is submitted and evaluated to assess technical merit, potential side 

effects, overall impact on other configuration objects and system functions, and the 

projected cost of the change. The results of the evaluation are presented as a change 

report, which is used by a change control board (CCB) —a person or group who makes a 

final decision on the status and priority of the change. An engineering change Request 

(ECR) is generated for each approved change. 

Also CCB notifies the developer in case the change is rejected with proper reason. The 

ECR describes the change to be made, the constraints that must be respected, and the 

criteria for review and audit. The object to be changed is “checked out” of the project 

database, the change is made, and then the object is tested again. The object is then 

“checked in” to the database and appropriate version control mechanisms are used to 

create the next version of the software. 

4. Configuration auditing – A software configuration audit complements the formal 

technical review of the process and product. It focuses on the technical correctness of the 

configuration object that has been modified. The audit confirms the completeness, 
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correctness and consistency of items in the SCM system and track action items from the 

audit to closure. 

5. Reporting – Providing accurate status and current configuration data to developers, 

tester, end users, customers and stakeholders through admin guides, user guides, FAQs, 

Release notes, Memos, Installation Guide, Configuration guide etc . 


