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PREFACE

Software Project Management (SPM) is the discipline of organizing and managing
resources in such a way that project is completed with defined scope, quality, time and cost
constraints. The goal of Software Project Management is to understand, plan, Measure and
control the project such that it is delivered on time and according budget.

SPM plays an important role in Project Development and thus University of Mumbai has
included “Software Project Management” as a subject in the revised syllabus of T.Y.B.Sc. (IT),
Semester V.

This book is organized in five units.

Unit I discusses about some basic issues in Software Project Management and highlights
project planning, monitoring and control.

Unit II discusses the relevant aspects of popular development process models and also
focusses on effort and duration estimation techniques.

Unit III elucidates how various project activities can be planned based on effort and
duration estimations and also discusses about the risk management approaches.

Unit IV in brief explains different techniques for Configuration Management, Contract
Management and Human Resource Management.

Unit V describes issues of team structure, quality management and ways of leadership. It
also explains steps for Project Closeout.

Finally, we would like to acknowledge our sincere respect and gratitude to Kiran Gurbani
(Head of Computer Science and IT Department, R.K. Talreja College, Ulhasnagar) for reviewing
this book thoroughly and providing an environment which stimulates new thinking and
innovations, and her support which helped us for bringing out this book in time.

– Authors
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1.1 Introduction
Software Project Management is art and science of planning and leading software projects.
The Job pattern of software development involves two stages:
1. Software creation.
2. Software Project Management.

This management involves managing project as well as managing people.
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Like any project, a software project must satisfy real needs and these objectives can be met by
ensuring efficient project management.

1.2 Why is Software Project Management Important?
Importance of software Project Management is listed below:
1. Establishes a schedule and plan: A sound schedule is key to a successful project.
2. Maximizes resources: By enforcing project management disciplines resources such as

financial and human are used efficiently.
3. Enforces and encourages teamwork: A project brings people together to share ideas and

provides teamwork.
4. Controls costs: Project management strategies reduces the overall project cost
5. Manages change: Project management handles any change as and when needed.
6. Managing quality: Project Management identifies, manages and controls quality.
7. Retain and use knowledge: Project management ensures that knowledge is managed and

captured so that it can be reused anytime in future.
8. Learning from failure: Project management ensures that lessons are learned from project

success and failure.

1.3 What is a Project?
1. A project is a planned activity/A planned undertaking. (i.e. how to carry out a task before

we start.
2. Planning is in essence thinking carefully about something before we do it and it has to be

done so many times that everyone knows exactly what has to be done.
3. Projects are distinguished with the following characteristics

(a) Non-routine tasks are involved
(b) Planning is required
(c) Specific objectives are to be met or a specified product is to be created
(d) Work is carried out for someone than yourself
(e) Project has a predetermined time span
(f) Work involved several specialisms
(g) A temporary work group is formed to carry out the task
(h) Work is done in several phases.
(i) The resources available for use are constrained
(j) The project is large or complex.

4. The more any of these factors apply to a task, the more difficult that task will be.
5. Size of the project is indeed important.
6. For some projects seems to be problematic as they are temporary sub-organizations, a group

of people is brought together to carry out a task which cuts across the authority of the
existing units within the organization.
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7. This also has the advantage that a group containing various specialists is focused on a single
task.

8. At the end of the project when the team is dispersed expertise built up during the project
may be lost.

1.4 Software Projects versus other Types of Project
Some of the characteristics of software projects which makes the software project difficult are:
1. Invisibility: With software, progress is not immediately visible whereas in physical artefact

such as a building construction the progress is visible. Software project management can be
seen as the process of making the invisible visible.

2. Complexity: Software products contain more complexity than other engineered artefacts
with respect to every factor be it money or human resources.

3. Conformity: Software developers have to conform to the requirements of human clients
whereas the traditional engineer usually works with physical systems and materials like
cement and steel.

4. Flexibility: Software systems are subject to change which is considered as its strength.
However, where the software system interfaces with a physical of organizational system, it
is always expected that the software will change to accommodate the other components
rather than vice versa.

1.5 Contract Management and Technical Project
Management
1. Projects can be In-house or Out-house. In-house projects are where the users and the

developers of new software work for the same organization and Out-house is where the
contract is given to outside developers.

2. The client organization will often appoint a project Manager to monitor the contract and
make technical decisions, keep the project within budget and deliver it on time.

3. On the supplier side, there has to be “technical Project Manager” who will deal with more
technical issues.

1.6 Activities Covered by Software Project Management
Project does not just only include development but there are series of activities fundamentally

required to build an entire project. Such activities are listed below.
1. Feasibility study: This is an investigation to decide whether a project is worth starting.

Information will be gathered about the proposed system. Cost of the project will be
estimated. This study can be part of a strategic planning to examine a range of potential
software developments and a series of projects is planned as programme of development.

2. Planning: If the feasibility study produces appropriate result that indicates that the project is
viable then planning is done. For larger projects outline plan is done for the whole project
and a detailed one is done for the first stage.
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3. Project Execution: Once the planning is been done the project can be executed. Execution
includes two phases i.e. design and implementation. Design is the external appearance of the
product i.e. user interface of the internal architecture, whereas implementation is the code
required to implement the functional activities.
Below stages are a sequence of software development activities:

Requirements
analysis

Specification

Design

Coding

Verification
and Validation

Implementation/
installation

Maintenance
and Support

Fig. 1.1

1. Requirement Analysis:
(a) This is requirement gathering i.e. to find out in detail what the users require of the

system that the project is to implement.
(b) This may include system requirement, software requirement or resource requirement.

2. Specification:
(a) It is the detailed documentation of what the proposed system should do.

3. Design:
(a) A design may be architectural design or detailed design.
(b) Architectural design includes the components required by the system i.e. both hardware

and software.
(c) Detailed design is , each software component is made up of number of software units

that can be separately coded and tested. Detailed design of these units is done
separately.

4. Coding:
(a) This refers to writing a code for each software unit in any software language.
(b) Initial testing to debug individual software units can be carried out in this stage.

5. Testing (Integration testing)/verification and validation:
(a) The components are tested together to see if they meet all the requirements.
(b) It could involve combining and testing different software components in conjunction

with hardware platforms and GUIs.



5Introduction to Software Project Management

6. Implementation and Installation:
(a) It is the process of making the new system operational.
(b) The project is deployed at the client end only after quality testing is done.

7. Maintenance and support:
(a) Once the system had been installed if there exists any issues it is resolved first.
(b) Such types of corrections and improvements is continuously implemented on the

product.

1.7 Plan, Methods and Methodologies
1. Plan:

(a) A plan for an activity must be based on some idea of a method of work.
(b) For e.g.: A software to be tested we need to plan

 Requirement Analysis of the software.
 Write test cases to check that each requirement is satisfied.
 Create test scripts and expected results for each test case.
 Compare the actual result and expected results to identify any difference.

2. Method:
(a) A plan takes that method which relates the type of activity and converts it to real

activities. for eg:
 It start and end dates.
 Who will carry it out?
 What tools and materials including information will be needed?

3. Methodologies:
(a) Groups of methods or techniques are often grouped into methodologies such as object

oriented design.

1.8 Some Ways of Categorizing Software Projects
To identify the characteristics of a project it is categorized into different types.
1. Compulsory versus voluntary users: Some projects are compulsory to use for example in

workplace software’s provided has to be used by the users whereas some projects are
voluntary for example games. Gaming software’s cab be used by users int their free time
and its mandatory.

2. Information systems versus embedded systems: Information systems are software
processes whereas embedded systems are in context to controlling machines. A hotel
management system is an information system. A remote control handling air conditioner is
an embedded system.

3. Outsourced projects: For large projects many companies prefer to outsource the project to
other companies. It can be entire project or part of the work. Managing an outsourced
project entails special challenges.
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4. Object-driven development: The aim of building a project aim be to produce a product or
to meet certain objectives. It is a product if it is created as specified by the client. On the
other hand, the project requirement might be to meet certain objectives which could be met
in a number of ways. A software project may have two stages, first object-driven project to
identify the need for a new software and next stage is a project actually to create the
software product.

1.9 Project Charter
1. It refers to statement of objectives in a project.
2. It sets out detailed goals, objectives, responsibilities and authority of stakeholders.
3. It acts as a guideline for future projects as well as important material in the organization’s

knowledge management system.
4. The role of Project charter are:

(a) It documents the reasons for undertaking the proposed project.
(b) Lists the objectives and constraints faced by the project.
(c) Provides solution.
(d) Identifies the main stakeholders of the project.

5. Benefits
(a) Builds better customer relationships.
(b) Sponsorships can be gained
(c) It also recognized the management roles.
(d) Some advanced tools are used which helps in process improvement.

6. Key Elements
(a) Identify the project
(b) Time
(c) Human Resources involved.
(d) Objectives and targets.
(e) Problem’s description
(f) Results obtained
(g) Expected Duration
(h) Declared roles and responsibilities
(i) Risks involved
(j) Best communication plan.

1.10 Stakeholders
These are the people who have stake or interest in the project. They are categorized as :
1. Internal to the project team: These are the members working under the manager or the

project leader.
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2. External to the project team but within the same organization: Testing of the project can
be done by testing team which is separate than the project development team. Such team of
members will be within the organization but external to the project.

3. External to both the project team and the organization: External stakeholders may be
customers who will benefit from the system that the project implements. They are also
termed as contractors.

Different types of stakeholders may have different objectives and the job of project leader is to
recognize it. Hence, the project leader needs to be a good communicator and negotiator. Project
managers can sometimes miss an important stakeholder group, especially in unfamiliar business
contexts. Hence, a communication plan to be created at the start of the project to coordinate the efforts
of stakeholders.

1.11 Setting Objectives
1. Different stakeholders have different motivations, the project objectives identify the shared

intentions for the project.
2. Objectives are the ‘post-conditions’ of the project. It can be written as ‘ the project will be a

success if….’
3. There is one way to meet an objective and many possible routes to success.
4. Many stakeholder may claim for project ownership but this ownership is identified by

steering committee.
5. This authority includes setting, monitoring and modifying objectives and the project

manager reports to the steering committee.
6. In order to achieve the objective we must achieve certain foals or sub-objectives first. To

reach objective following SMART factors should be considered.
(a) Specific: Objectives should be defined so that it is obvious to all whether the project

has been successful.
(b) Measurable: There should be some measures of effectiveness which tells us the

project success.
(c) Achievable: The objectives should to easy to be achieved by a group or individual.
(d) Relevant: It should be in relevance with the project requirements.
(e) Time constrained: Time should be defined to achieve the objective

1.12 The Business Case
1. Business case is the effort and expense of pushing the project through must be seen to be

worthwhile in terms of benefits.
2. Business case captures the reasoning for initiating a project or task.
3. The logic of business case is that whenever resources such as money or effort are consumed,

they should be in support of some business needs.
4. A simple example of business model is that a new web-based application might allow

customers from all over the world to order products online, increasing sales and generating
revenues.
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5. Any project plan must ensure that the business case is kept intact. For example..
(a) The development costs are not allowed to rise which may threatens the growth and benefits.
(b) The features of the system should not reduce as per the proposed plan.
(c) Delivery date is not delayed.

1.13 Project Success and Failure
1. The project plan should be designed to ensure project success by preserving the Business

Case for the project.
2. The project objectives are the targets that the project team is expected to achieve. Hence the

success and failure depends upon the following factors
(a) Agreed Functionality
(b) Required level of quality
(c) On time and within the budget.

3. A project could meet the target but the application once delivered could fail to need the
Business case, such possibilities should be tested before releasing the project.

4. A project can be a success on delivery but then it can be a failure in business where the
selling is not done up to the mark and revenue is not generated.

5. A project could be late or over budget but it can still generate better revenues if it’s worth it.
6. Because the focus of project management is not unnaturally, on the immediate project, it

may not be seen that the project is actually one of the sequence.
7. New projects can be built with the knowledge obtained from the old project, in such case

new projects may inculcate less learning cost
8. Hence customer relationship should be built over a number of projects where a client trusts a

supplier which can in turn help in business success.

1.14 What is Management?
The open university suggest that management involves the following activities
1. Planning: Deciding what is to be done.
2. Organizing: Making arrangements.
3. Staffing: Selecting the right people for the job.
4. Directing: Giving Instructions.
5. Monitoring: Checking on progress.
6. Controlling: Taking actions to remedy-holdups.
7. Innovating: Coming up with new solution.
8. Representing: Liaising with users, etc.

(a) There are three main activities.
 Planning
 Monitoring
 Control
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(b) This is followed in three stages
 Project Initiation
 Project Execution
 Project Closing

(c) In the initiation stage,the initial plan is made.As the project starts it is monitored and
controlled and the initial plan is reviewed continuously.

(d) Initial project plan is undertaken immediately before the requirement analysis and
specification stage and after the feasible study phase.Project planning is important
responsibility of the project manager where he needs to perform well defined activities.

(e) The Project parameters are:
 Estimation: The Following attributes are estimated

Cost: How much is it going to cost the entire project.
Duration: How long will it take to complete the project.
Effort: How much effort is needed to complete the project.

(f) The above three parametersestimated depends upon:-
 Scheduling: Based on estimation, effort and duration man power and other

resources have been estimated,
 Staffing: Staffing plans are made.
 Risk Management: Risk identification,analysis and control is done.
 Miscellaneous plans: This includes quality assurance plan, config management

plan, etc.
(g) Project management and control activities is followed after the initiation activities. It is

done to ensure that things are working as per planned. Changes can be done in the plan
as per the requirement to make the plan more accurate. The project manager may gain
lot of knowledge during this phase.

(h) In the project closing stage, a lot of activities are logically completed and all contracts
are formally closed.

Project
Planning

Project Mgmt. And Control Project
Closing

Project Plan Revision

Initiation Execution Closing

Fig. 1.2
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1.15 Management Control or Project Management Life
Cycle

1. Management control involves
setting objectives for a system and
then monitoring its performance.

2. Data collection will be done by
local manager.

3. Data processing will be needed to
transform raw data collected into
useful information.

4. To achieve the objective
appropriate procedures have to be
followed, this can be done by
making decision plans.

5. If there are any issues, solution has
to be found out with he help of
modelling.

6. Having implemented the decision,
the situation needs to be kept under
review by collecting and processing
further progress details.

7. The project plan is dynamic and it
will need constant adjustment
during the project execution, hence action has to be performed continuously to make a good
plan.

1.16 Traditional Vs Modern Project Management Practices
1. Planning incremental Delivery:

(a) In olden days projects were planned with sufficient details much before the actual
project execution started.

(b) After the project initiation, monitoring and control activities work is carried out to
ensure that project execution proceeded as per plan.

(c) The modern day projects are required to be completed in much shorter duration and
rapid application development is used where the delivery of the project is done in
different stages.

2. Quality Management:
(a) In olden days customer used to adjust with the quality of the product but the awareness

of the quality has now increased significantly.
(b) Hence, the project manager has the responsibility to monitor the progress as well as the

quality of the project.

The real world

Data
Collection

Data
Processing

Define
Objectives

actions

data

information

Making
decisions/plans

decisionsModelling

Implementation

Fig. 1.3
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3. Change Management:
(a) Earlier when the requirements were finalized by the customer any changes to the

requirements were rarely entertained whereas now the customer suggestions are
actively entertained and incorporated within the development process.

1.17 Chapter Based Questions
1. Define and explain the scope of “software project management”
2. Explain the usual stages of software project.
3. Identify the stakeholders of a project and their objectives.
4. Define and explain the success criteria for a project.
5. Distinguish between software product development and outsourced projects. Explain the key ways in

which managing an outsourcing project differs from a product development project.
6. Identify the important characteristics of software development projects which make it harder to

manage compared to other types of projects.
7. What is the difference between a method and a methodology? What are the essential items that must

be planned before carrying out a method or methodology?
8. Identify the main differences between managing the development of a conventional project and an

outsourced project.
9. What is management? Explain the project management control life cycle with suitable diagram?

10. Explain the major activities carried out by a software project manager and the order in which these are
carried out.

11. Write a short note on Project charter.

♦ ♦ ♦ ♦
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