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Chapter 1

Introduction to Software 
Project Management

In Part I, we will learn

◾◾ What is software project management?
◾◾ What are various components of a software project?
◾◾ What are various processes of a software project?
◾◾ How are effort estimate, project plan, risk plan, etc., made?
◾◾ How is project monitoring and control done?
◾◾ What is the impact of software development model on software project management?

In this chapter, we will learn

◾◾ What is a project?
◾◾ What is a software project?
◾◾ What processes are involved in a software project?
◾◾ How are people, processes, tools, and technology integrated in a project?
◾◾ What are the characteristics of a good project manager?
◾◾ What are the subprocesses in the area of project management processes?
◾◾ What management metrics are measured in software projects?
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4  ◾  Software Project Management: A Process-Driven Approach

1.1  Introduction
As per data from Gartner and other research agencies, about 25% of world gross product is spent 
on various kinds of projects. More than $10 trillion were spent on projects out of world gross 
product output of $40.7 trillion in 2008. Most of the expenditures in information technology 
(IT) and software are considered as expenses in IT and software projects. More than $2.7 Trillion 
were spent in 2008 on IT and software projects. That means out of all expenditures in all kinds of 
projects, IT and software projects represent more than 25%.

In major economies of the world, millions of people are employed in the IT and software 
sector. In 2008, more than 4 million people were employed in this sector in the United States.

Indeed IT and software sector is one of the biggest employers in major world economies. 
Moreover, more people are expected to be employed in this sector in future as it is growing fast.

1.2  What Is Project Management?
Project management can be broadly defined as starting an activity to achieve some stated goals 
using limited resources, budget, and time. During the project, resources and budget are consumed 
in a limited span of time (Figure 1.1). After the project is finished, the unconsumed resources and 
budget should be released. Since each project is started for customer, a fourth dimension in the 
project is also added. It is customer satisfaction. The customer must be satisfied with the goals 
achieved by the project. This goal could be creation of any product or service.

So we can see that there are inputs to the project in terms of resources, budget, and allocated 
time duration, and the output of the project is the achieved goal. A project must be initiated. To 
execute the project in a systematic manner, it is better to have a project plan. During project execu-
tion, some risks may arise, which may end up jeopardizing the project plan and in fact the entire 
project. So we should have some controlling measures, which can be employed to tackle any risks 
arising in the project successfully to avoid the project getting jeopardized. By the time project 
execution ends, we must have a proper project closure so that we can end the project. In Figure 1.2, 
you can see these project processes.

1.3  What Is Software Project Management?
Before moving to software projects, let us first discuss IT projects. But even before discussing IT proj-
ects, let us understand IT and software and their differences. IT is a field where an IT system refers 
to a complete system comprising many parts like hardware systems, software systems, and any other 
components from some other fields. A complete IT system can be used for any purpose like running 
a business, doing research, use in robotics, use in automation systems, etc. For instance, a robot is 
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Figure 1.1  Any project consumes resources, time, and budget.
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Introduction to Software Project Management  ◾  5

mostly a hardware device, but the information or instructions given to it to do some things are done 
using a software system. In other words, we can say that the brain of the robot is a software system and 
other parts of the robot like its limbs and sensing devices attached to it are hardware parts (Figure 1.3).

Generally, when we refer to IT, we mean the combination of software system and the computer 
hardware in which the software system will be running. For example, a business software applica-
tion for doing transactions may be a complete IT system when the software system is installed in 
the computer hardware system and is ready to be used by end users.

Since software is being used in many new industries and we use more and more of software 
systems in our daily lives, software is now becoming part of most of things we see or interact with. 
Our cars and automobiles now have computers. (Computers were not part of automobiles up until 
the 1970s, but after the 1980s, they slowly started appearing in many car models.) Our gadgets 
of daily use (music systems, air conditioners, washing machines, etc.) are now having some sort 
of computers built into them. In manufacturing industries, industrial robots have been used since 
the 1950s. Now these robots are becoming sophisticated with more advanced software systems 
to control them. And more recently, the ubiquitous mobile phone handsets have been the single 
most beneficiaries to benefit from advancement in software system capabilities. In fact, more than 
40% of all spending on IT budgets now go to telecom sector (mostly mobile and communication 
applications), which is a part of IT industry (Figure 1.4).

So an IT project could be for setting up an enterprise-wide software system (along with 
the hardware to run it) to get business intelligence capability or managing store operations or 
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Figure 1.2  Project management processes.
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Figure 1.3  IT system components.
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6  ◾  Software Project Management: A Process-Driven Approach

managing warehouses, etc. Tasks involved in such a project could be building (developing) the 
software system, buying the computer hardware to run it, installing the software in the computer 
hardware, preparing the network of computers (if it is an enterprise-wide system), and finally 
configuring the software system so that it can run on the network of computers.

A software development project on the other hand is making software design based on cus-
tomer requirements and implementing it into source code. This source code is then tested to 
make sure that it is defect free so that end users can use the software system without running into 
many problems. A software maintenance project is where an already existing software product is 
modified to remove software defects, add new functionality, port the software product on some 
other operating system, etc. Software development and software maintenance projects together are 
referred to as software projects (Figure 1.5).

Software projects demand not only general project management skills but also good soft-
ware engineering skills [1]. Goal of any software project management is to develop/maintain 
a software product by applying good project management principles as well as software engi-
neering principles so that the software project is delivered at minimum cost, within minimum 
time, and with good product quality. Good project management principle will ensure good 
productivity. Good productivity in turn will ensure that the project is delivered in minimum 
time at minimum cost. Good software engineering principles will ensure good product quality. 
Even though how software engineering principles are formulated may not be in the domain of 
software project management but adopting those principles in their projects definitely comes 
under the purview of the job of a software project manager. For instance, a project manager 
responsible for managing a civil construction project must have knowledge and experience 
in civil engineering. An electrical engineer managing a civil project will not be a suitable fit. 
Similarly, a project manager responsible for managing a software project must have knowledge 
and experience in software engineering.
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Figure 1.4  Application of software systems in many industries.
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Figure 1.5  Tasks in software projects.
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Project management processes may include project initiation, project planning, project moni-
toring and control, and finally project closure. The software engineering processes may include 
requirement development, software design, software construction, software testing, and software 
maintenance. These software engineering processes have to be somehow accommodated in project 
management processes (see Figure 1.6).

In a nutshell, software project management can be defined as applying project management 
and software engineering methods to develop/maintain a software product so that the goal of 
developing/maintaining a software product can be achieved using minimum possible resources 
and money and within the minimum time possible.

1.4  Importance of Software Projects
Importance of software project management can never be emphasized more when we observe that 
it is the single most influencing factor that is touching our lives in many ways day by day. The 
pace of software products used in many walks of life is increasing every day. This necessitates the 
development of software products in new areas, which would not have been imagined 10 years 
back. That is why the number of software projects and volume of work performed in these projects 
are increasing tremendously. On an average, money spent on IT and software projects has been 
increasing on the order of 10% or more annually for the last 30 years worldwide. This increasing 
pace of spending on IT will continue in the foreseeable future. Clearly, software and IT industry 
is the single most change agent, which is shaping our lives. In this context, people who are build-
ing and managing software and IT systems are playing increasingly important role in our society.

1.5  Problems in Project Management
In the previous section, we discussed the importance of software projects and the important role 
played by the people who are managing these projects. But these people are also facing unique 
problems. Software project management is beset with its own problems. Unlike other industries 
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Figure 1.6  Software project management processes with software engineering processes.
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8  ◾  Software Project Management: A Process-Driven Approach

where engineering is sound due to vast amount of research and development done for hundreds 
of years, software industry is relatively new. Software engineering has been in existence only for 
last 60 years or so, starting from the 1950s. Lack of sound engineering practices makes software 
project a difficult proposition. Requirements and software design specifications in the software 
industry are still immature. Tools, technologies, and models for software projects are still evolv-
ing. Education and training required to work on software projects are also still evolving, resulting 
in people working on software project with less than desired skills. A person responsible for man-
aging a software project thus truly feels inadequate due to less than perfect circumstances under 
which he is supposed to perform (Figure 1.7).

Project management for just any kind of project is a complicated matter. When the project size 
is big and the nature of the project is complex, managing the project becomes a daunting task. 
Project managers have to comply with government regulations; meet deadlines; deal with suppli-
ers, staff, and customers; report to higher authorities; tackle issues and myriads of tasks planned 
or unplanned on a regular basis.

When it comes to big software development projects, some more complexities get added. 
In software industry, finding and retaining skilful and experienced resources is a big challenge. 
Software projects are often outsourced. Software projects often involve teams located at many 
sites. These sites may be scattered over geographically far flung locations. There may be large time 
differences due to different time zones of these sites. People working on these projects are from 
different cultures. They may have different work ethics, may have different productivity levels, and 
may speak different languages.

Another most important factor that makes software development/maintenance projects ever so 
different from other kinds of projects is the level of innovation and creativity required to deliver [2]. 
Software professionals are not only required to deliver as per specifications given to them but they 
need to use their intuition and capability to think out of the box to deliver software design or soft-
ware prototype or software code. So software building activity is not only science but also an art.

Due to these factors, communication, effort estimation, work distribution, reporting, work 
tracking, team management, etc., get affected (Figure 1.8).

How can a software project manager handle his project successfully, given the difficulties 
mentioned earlier? It may seem like a super human effort to manage modern day large software 
development projects. Yet, a large number of software development projects are being executed 
successfully even though these challenges always pose huge threats for these projects.

How do successful project managers manage their projects? What tools do help them in their 
job? What kind of preparation do they do for the project? What kind of processes do they adopt? 
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Figure 1.7  Typical challenges encountered in software projects.
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What kind of experience is required to be a successful project manager? What does make them a 
successful software project manager?

Any software development project has one goal: To develop a software application or product. This 
software application or product could be for internal use or to be sold to customers. When software 
is developed for use by the organization itself, it is known as software application. When software is 
developed for the purpose of selling to customers and not for use by the organization itself then it 
is known as software product. The organizations who develop such software products are known as 
software vendors. Now a business can decide to outsource development of the software product or 
application instead of developing it in-house for many reasons. The software vendor can outsource part 
or full software development activity to some software service provider. This way, the outsourcing and 
supplier management angle gets added to project management.

Whatever the situation is, the development team, which builds software application or 
product, needs to focus on developing the application or product and not on any peripheral 
activities. But modern day software applications and products are large and complex. Building 
them involves a lot of things, and in the process, the team may easily lose its main purpose, that 
is, to develop the software application or product. One way to avoid this kind of drifting away 
from the focus is to have a defined project process and use this process map to chalk out a project 
plan as to which tasks will be done at what time, in what sequence, who will be responsible for 
these tasks, etc. This kind of planning based on a process structure is extremely useful for large 
and complex projects.

1.6  Processes in Software Projects
What is process? Process is a defined way of doing things. Any task we want to do in our daily life 
needs to be done by taking a series of action steps that result in completion of the requested task. 
That means a process to do a task can be broken down into certain series of steps. For instance, if 
you want to withdraw money from your bank account using an automatic teller machine (ATM), 
you need to first find a nearby ATM machine, then you need to insert your debit card in the slot 
in the machine, then you need to enter your password, then you need to specify the amount you 
want to withdraw, then you need to take the money, and finally you need to remove your card 
from the machine.

In Figure 1.9, you can see all the steps involved in the process of withdrawing money from 
an ATM.
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Figure 1.8  Impact of challenges on software projects.
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10  ◾  Software Project Management: A Process-Driven Approach

Coming to software projects, there are many processes going on in any software development 
project [3]. We can put these processes under following categories based on their priorities:

	 1.	Evolving processes beyond a project: As can be seen from evolving software engineering prac-
tices, software projects are no longer seen in isolation. Software engineering is striving to 
make sure that software projects should be completely predictive and measurable. Based on 
project size and productivity, a project manager should be able to calculate project cost and 
schedule for a software project easily. At the same time, software engineering also allows 
for continuous improvement in project and organizational processes to improve quality and 
productivity. So a continuous improvement process also runs above projects at organiza-
tional level. These processes are discussed in Part III.

	 2.	Project management processes (project initiation, planning, control, monitoring, and closure): 
These are the processes that get influenced by top-level processes and govern lower-level 
processes related to software development. Project management processes are the ones that 
help the management to see what is going on in the project and also allow them to control 
the project. So these are management processes. These processes also include the processes 
for project risk management, effort, cost estimation, etc.

	 3.	Software development life-cycle (SDLC) processes (requirements, design, build, testing, main-
tenance, etc.): These are the development processes that actually build the application 
(Figure 1.10). These processes are discussed in Part II.

1.7  Project Processes, People, and Technology
Organization level processes are the top-level processes that influence working of a project from 
outside while subprocesses in SDLC process are the lowest-ranked processes. The other processes 
come in between these processes. The way these processes are set up and implemented impacts the 
way a software development project is handled [4].

Apart from these processes, there is a direct impact on the project by the customer, whether 
external or internal. That is why customer expectation management is a complete subject in itself 
as customer has the most important influence on any project. Style of functioning of the project 
manager also influences the way the project is executed. Then of course, it is a matter as to how to 
deal with the project team members. Software developers are highly skilled people and they need to 
be provided with the best environment to get maximum output from them. Then comes the case of 
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Figure 1.9  Process of withdrawing money from ATM and the process steps involved.
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suppliers (service providers) who are increasingly deployed to get leverage in terms of getting skilled 
manpower and expertise. Project managers need to get maximum value from every buck they have 
to spend on these suppliers. So supplier management is an essential ingredient in projects where the 
entire project or part of it is outsourced to software service providers (Figure 1.11).

Software projects are also greatly influenced by technology. What technology best suits a proj-
ect depends on a large number of factors including productivity, capability, reliability, technology 
availability, technology maturity, technology skills, etc. Managing the technology in software 
projects thus also becomes important. Each technology has its own limitations apart from the 
benefits it offers. So choosing the right technology for the job in hand is a very important consid-
eration for any project manager. Technology selection will be based on considering the best fit in 
the perspective of job requirement, skill availability in the project team, and productivity.

1.8  Successful Software Project Manager
A successful software project manager [5] should be able to understand not only how a project 
should be planned and executed but also the processes beyond the project itself. He should 
learn the environment in which he should be planning and executing the projects. No doubt, 
software projects are extremely challenging; nevertheless a good framework to plan and execute 
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Figure 1.10  Processes involved in software development projects and their boundaries.
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Figure 1.11  Influencing factors in software projects.
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12  ◾  Software Project Management: A Process-Driven Approach

a project definitely helps. Human beings can think and can be creative; but they also make mis-
takes unlike robots or machines. But unlike robots and machines, human beings can do creative 
things. Software project tasks require a lot of creativity and that is why they are very human-
intensive activities. At the same time, compliance to good framework ensures that these human 
mistakes are avoided or at least minimized. Frameworks also ensure that there is a good way of 
working on assigned tasks and outputs are measurable (Figure 1.12).

Software project managers should understand these practical aspects and should plan and 
execute their projects accordingly to be successful.

More detailed information about the role of a software project manager, project management 
skills, etc., are discussed further in Chapter 18.

1.9  Project Management Processes
Project management processes form the basis on which a project can be initiated, planned, moni-
tored, controlled, and closed. On the other hand, software engineering processes define structure, 
steps, and procedure to do various tasks in software development. But these processes lack the 
ability to schedule, plan, and control themselves. It is the project management processes that do 
the job of scheduling, planning, and controlling software engineering processes.

1.9.1  Software Project Initiation
As we have seen in an earlier discussion, there are three kinds of processes running in an orga-
nization that develop software products or applications, namely, software life-cycle processes, 
project management processes, and organization level processes. Next, we will learn project 
management processes. The first among project management processes is the project initiation 
process.

We can further divide initiation process discussion into process for application initiation, pro-
cess for product initiation, and process for product implementation initiation.

1.9.1.1  Software Application Development Project Initiation

Software development project not only involves huge costs but also a lot of resources and their 
time even if the software project or a part of it is outsourced. Large software projects have great 
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Figure 1.12  Requirements to be a successful software project manager.
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impact on the company that will be using the software product which is either developed in-house 
or outsourced. So a large software development project carries with it a lot of stakes. It becomes 
one of the most important points on the agenda of the top executives.

All these things imply that large enterprise level software application development projects are 
very important and they carry this tag and everybody can see it and feel it.

This also means that the project must have a give-away sanction from top management. If this 
sanction is not there and if the top management is not able to back the project fully, the project 
cannot move ahead. Even before its start, the project dies.

Now if the top management is excited and gives approval for the project and a project team is 
being formed, then the project may start (Figure 1.13).

During initiation phase of a software application development project, project charter, project 
scope, project objectives, and initial risk planning and effort estimate are prepared.

1.9.1.2  Software Product Characteristics

Before we move on to project initiation for building software products, we should know that they 
are very different from software applications. Throughout this book, terms like software applica-
tion, software products, and software systems have been used interchangeably. If any of these terms 
are used anywhere, please note that the subject matter discussed there applies to all of these three 
things equally. Software applications are specifically built based on a limited set of user require-
ments. So they have limited features to fulfill the specific needs of end users.

Software products on the other hand are built with a large number of features to take care of 
the needs of different kinds of users. Mature software products built over several years contain 
many varied features so that end users with varying needs can use these features. Software vendors 
also keep building new features, and over the years, the enterprise resource planning (ERP) and 
big commercial off the shelf (COTS) systems become massive in size (ERP and COTS systems are 
examples of large software products).

These COTS systems are also very robust. They can be run on all supported platforms without 
any problem. Robustness is a special feature built into software products.

They are also reliable. They are thoroughly tested before they are introduced on the mar-
ket. Software vendors test thoroughly to make sure that their product does not have many bugs 
because if the released product has many bugs, it will fail on the market and also will create a bad 
reputation for the vendor. So they make sure that their products are defect free.

Most of these COTS systems have open interfaces so that they can be integrated easily with 
other systems.
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Figure 1.13  Software project initiation tasks.
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1.9.1.3  Software Product Development Project Initiation

With increasing popularity of COTS systems [6], a large number of software vendors are devel-
oping their software products. Some of the software vendors are developing large enterprise level 
software products like ERP, supply chain management (SCM), customer relationship manage-
ment (CRM), and many other large software products. Recently, some other kinds of software 
products have also become popular. These are known as software as a service (SaaS). Most of these 
applications are smaller in size and they are not general-purpose applications. Instead they provide 
very specific functionality, which can be used by any other software product or application to 
complement some aspects of their own features. For example, an online flight reservation applica-
tion provided by one service provider can have links where they can get information about fares 
offered by different airline companies. This online reservation system will be a hosted application 
with a Web site interface. Users of this application can use the Internet to access the Web site 
and use this application to book their air tickets online. The fares of these airline companies keep 
changing. To provide end users with currently offered airfares, these fares must be shown in real 
time to end users. Some service providers get this information from airline companies and provide 
this information to the online airline reservation Web sites through the link provided in the res-
ervation application. The real-time information provided by these service providers is through an 
application. This application is a SaaS application. This application cannot be used directly by any 
end user. But in conjunction with some other application, they provide a useful service.

SaaS applications [7] can be used by end users on a subscription basis. If the application is big 
and involves creating and maintaining databases, the service provider creates these databases for 
its customers. Examples of large scale SaaS applications include Salesforce.com (a CRM applica-
tion), OneNetwork.com (a retail management application), etc. These are large service providers 
who provide their own application to customers using SaaS model. Some other smaller SaaS ser-
vice providers provide services like market research, customer support, and many other specialized 
services (Figure 1.14).

How are these software products made? After all, development of these software products do 
not start with end-user requirements. The software vendor sees a market opportunity of develop-
ing such a product. He develops the software product and sells it or provides services using this 
software product to customers. So basically, software product development starts when a soft-
ware vendor sees a market opportunity and then decides to develop this product. He uses market 
research data to decide which features will go into the product. Accordingly, he forms a project 
team and hands this information to them so that they can develop the software product.

So whereas a software application is created based on end-user requirements, a software product 
is made using market research data.
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Figure 1.14  Software product development initiation tasks.
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During initiation phase of any software product development project, project scope, risk plan-
ning, and effort estimate made. But unlike project for building a custom software development, 
effort and time estimates are also done beforehand. In fact, time to market such product is a 
crucial factor, and thus, instead of time estimate calculation, team size calculation for boxing the 
project under a tight time schedule is done. As per product development roadmap, product release 
plan is also developed.

1.9.1.4  Software Product Implementation Project Initiation

Small COTS applications do not need implementation. Mostly, they are installed from a CD or 
downloaded from Internet and installed. But bigger COTS applications like ERPs, SCM systems, 
CRM systems, etc., need big effort to implement them either at a customer site or at a hosted site [8]. 
They are very big consisting of big modules. There database layer is totally detached from the 
application layer. In fact, the entire software product may consist of many layers.

Implementation of these huge packages is a different ball game altogether. If the product is 
implemented without customization, then the project involves system installation, configuring 
the application as per user requirements, database creation, data population, data migration from 
legacy system, etc. It also involves integration between different modules of the application. This 
kind of implementation is also known as plain vanilla implementation or bespoke implementa-
tion. This kind of implementation is done fast and can be completed in 1–3 months depending on 
the size of individual tasks.

But most often, the application is implemented with some customization. Nowadays, appli-
cation contains most of business logic, which needs to be correctly configured. Customization 
takes place more in reports. The application also needs to be integrated with other enterprise sys-
tems. A typical large-scale ERP system implementation takes somewhere around 1–3 years. But 
this implementation time is shrinking due to increase in productivity of project teams as well as 
advancement in technology.

During initiation phase of any software product implementation project, project charter, proj-
ect scope, project objectives, and initial risk planning and effort estimate are prepared.

1.9.2  Software Project Planning
Depending on the characteristics of project, detailed project planning is done either after proj-
ect initiation or after completion of project requirements. Generally, detailed project planning 
can be done only after the project team has complete requirements for the project since the 
requirements together with project scope determine effort, cost, and quality required. If com-
plete details about these things are not available, a baseline for the project cannot be made. 
In project planning, the main tasks, which are to be planned, are software life-cycle processes 
(refer to Part II for details about these software life-cycle processes), which actually build the 
software product.

Any project faces external and internal risks. Software projects face risks related to people, 
technology, process, and other areas. Due to these risks, the project schedule, cost, or quality may 
get affected. Recognizing these risks and making proper plans to mitigate negative impact on the 
project are taken care of by making a risk planning and executing them when they arise.

Depending on the software life cycle chosen, the project plan may vary. In the linear waterfall 
model, the software engineering processes are executed linearly, and thus, in software project, each 
of the software engineering processes occurs just once. But in case of iterative life-cycle model, 
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the individual software engineering processes can occur more than once. In some iterative models, 
the iteration occurs between construction and testing. So these two processes can occur as many 
times within the project as the number of iterations. At the extreme end of iterative software devel-
opment model, iteration can happen for all of the software engineering processes. So all software 
engineering processes will occur as many times within the project as the number of iterations. 
These variations are depicted in Figures 1.16 through 1.17.

1.9.2.1  Components of Project Planning

Software projects need a lot of inputs for making project plans. They also produce a lot of out-
puts in the form of separate plans for risks, communication, configuration and version control, 
schedules, resource requirement and allocation, etc. All of these project planning components in 
fact are complete plans themselves. A separate chapter has been devoted for each of the planning 
activities of risk management, effort and cost estimation, and configuration and version control 
management in this book.

You will learn about software project planning in detail in Chapter 6.
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Project
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Migration from
legacy system

Software product
implementation
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Figure 1.15  Software product implementation initiation tasks.

Requirements

Design

Construction

Project management in
waterfall model environment

Testing

Release

Maintenance

ClosureMonitoring and controlPlanningInitiation

Figure 1.16  Project management in waterfall model environment.
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1.9.3  Software Project Monitoring and Control
There have been many methodologies for planning, monitoring, and controlling software projects 
like waterfall, agile, iterative, and many other models (refer to Part III for details about these 
models). Software development and maintenance is still an evolving discipline and so the way a 
software project is handled differs from one project to another. Software technologies also keep 
evolving. So it is difficult to plan, let alone monitor or control a software project.

Due to inherently risky nature of software projects, constant monitoring and control is required 
to rectify any event that may jeopardize the project.

To monitor and control effectively, the project manager needs measurement data. The mea-
surement data come from measuring processes and product. So first project processes should be 
planned such that their measurement can be taken and secondly it should be ensured that proper 
measurements are taken. Only then effective project monitoring and control is possible.

You will learn about software project monitoring and control in detail in Chapter 7.

1.9.4  Software Project Closure
With the increasing use of statistical process control, project closure has become an important 
activity in projects. During project closure, all project artifacts are analyzed and completed. 
Data from these artifacts are transferred to central project repository so that these data can be 
used for future projects. It has to be ensured that all project data are normalized so that the data 
are useful.

You will learn about software project closure in detail in Chapter 8.

1.10  Configuration and Version Control Management
The most prominent aspect about software projects is the change in requirements during almost 
the whole product development life cycle. Due to changing requirements, work done in software 
development life-cycle processes also needs to be changed accordingly. This leads to many versions 
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Figure 1.17  Project management in iterative model environment.
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of work products in all phases of the development life cycle. Managing all these work products is 
done using configuration and version control.

A project manager will be well equipped and prepared if he acknowledges the fact that require-
ments will keep changing. Once this need is established, the action plan for tackling it can be 
established. The foremost need is to manage changes in requirements as and when they arrive. 
Once this process is well established, the tasks affected due to these changes can be identified. 
Once these tasks are identified, then a proper replan will have to be made.

The best solution for managing various requirement versions is to have a central repository 
where all versions of requirements can be stored. All the team members working on the project 
must have access to the requirements, irrespective of their scattered geographical locations. The 
version control rights can be set as per requirements. People who have rights to change the require-
ment documents can make changes in documents and check in the documents back to the reposi-
tory. Other team members may have only viewing rights.

In organizations that are developing products, there could be many projects going on at the 
same time. In those cases, it is the best policy to have many branches of the main requirement 
folder. Each project team will have access to its respective requirement branch. Each team will be 
responsible for managing its own branch.

You will learn about software configuration management in detail in Chapter 5.

1.11  Management Metrics
Business unit must keep improving its business processes over time; otherwise, it will become 
extinct by the forces of fierce market competition. Improvement in business processes is impor-
tant because only through these improvements, a business unit can improve productivity of 
its processes and improve quality of its products or services. If it is not done, the business unit 
will become uncompetitive in comparison to its competitors and thus will face the danger 
of becoming extinct. Better productivity provides means to cut costs and time, and better 
product quality provides a chance to increase business as customer appreciation is the best 
marketing tool.

Process improvement can only happen if you can measure it, compare it with best practices, 
and then bring about changes in your processes. In the case of software development projects, 
the management metrics are the productivity data for the projects [9]. The software work product 
quality data are the technical metrics [10]. Throughout the book, both management and technical 
metrics have been discussed in detail at each level where it is possible to collect and analyze them 
and can be used for making management and technical decisions (Figure 1.18).

Measurement of project processes during execution at regular intervals makes sure that the 
product quality is always under control. These measurements also enable the organization to 
improve its processes by assessing effectiveness of processes and making certain modifications in 
these processes. When selecting any of the measurements for a project, the essential point should 
be that they should be relevant to the project. It is also of utmost importance that the selected 
measurements should have certain inherent characteristics so that they are meaningful to the 
project. Again these measurements should be practical, should be calibratable, and should be done 
at a minute level and not at a gross level. Gross level measurements fail to point to the root causes 
of problems.

Over the years, several metrics have been defined and used in projects. Many of these 
approaches use statistical process control (SPC) methods.
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One SPC approach is popularly known as seven tools of quality [11]. Essentially, it is made 
of seven distinct techniques developed by different organizations and individuals. These quality 
tools are either used in isolation to each other or used in conjunction with other tools. These are 
as follows:

◾◾ Check sheet: Check sheets are used to count the number of occurrences of issues over the 
entire project or during specific phases of the project. If the same issue resurfaces during a 
project or within a phase of the project many times, it is an indication of bad project man-
agement. Check sheets are a good measure to know whether project execution is smooth or 
it has many issues. Check sheets are also useful during recording of lessons learnt from the 
project.

◾◾ Histograms: Histograms basically depict variance of outputs on either side of a central ten-
dency for a process output. Histograms are great tools for knowing whether any project 
attribute or characteristic is falling within acceptable norms or it is deviating from standard 
acceptable norms.

◾◾ Pareto charts: Pareto charts are used to identify problematic areas in the software develop-
ment process. If analysis is done for the occurrence of problems encountered in a project, 
it will be found that 80% of the problems are encountered in only 20% of the project area. 
That means 80% of the project area contains only 20% of problems. If we concentrate our 
efforts on the problems in the 20% of the project area, we will solve 80% of the problems. 
This strategy is far better compared to putting effort on the entire project. This is what 
Pareto charts are all about. Pareto charts are one of the most popular metrics in the software 
industry to measure process as well as product characteristics to find out problematic areas 
and subsequently to fix them.

◾◾ Cause and effect diagrams: These diagrams are also known as fish bone diagrams because 
they look like fish bones. These diagrams are also known as Ishikawa diagrams after the 
name of the inventor Kaoru Ishikawa. These diagrams are used to find the root causes of a 
problem in processes which results in a single identifiable problem and then list these causes 
in the diagram against the identified problem. All the root causes are arranged and depicted 
in the diagram based on the level of their impact on the problem area. This results in a hier-
archy of causes. From this kind of diagram, it is easy to compare different causes of problems 
and finally finding the right solution, which will help in tackling the root problems and the 
corresponding causes effectively.

Relevant Meaningful

Calibration
ability Activity level

Metric
characteristics

Practical

Figure 1.18  Quality characteristics required of software project metrics.
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◾◾ Scatter diagrams: These diagrams are used for identifying correlation and suggesting causa-
tion. Scatter diagrams are as well used for finding root causes of problems in projects. Thus, 
they are similar to cause and effect diagrams. Each effect (end result or problem caused by 
a root cause) can be plotted against the root causes, and their relation over a series of inter-
related data can be found out. This will help in eliminating those root causes of problems 
from the project.

◾◾ Control charts: These charts are used to identify processes that are out of control so that they 
can be fixed. For example, a temperature measurement device (for any temperature-sensitive 
process) is attached to a device that records temperature on a control chart. If the tempera-
ture goes either above or below the acceptable limits, it can be easily traced using the control 
chart. Similarly, a control chart can be used to measure defect density in different phases of 
a software project, and if the defect density is observed to be going higher than acceptable 
limits, corrective action can be immediately taken so that defect density can be brought 
under control.

Control charts are very popular in many industries.
◾◾ Graphs: Graphs are used to depict information about processes in a suitable manner. 

Basically, graphs do not provide decision-making software metrics. However, they help in 
conveying the bigger picture about the project.

1.12  Case Study
This case study is taken from the projects done by a software vendor who is building state-of-the 
art software product, which is used as a SaaS by its customers. We will cover the project consist-
ing of four iterations for the release of its 6.0 version. Project management–related processes are 
covered in Part I. These project management processes include project initiation, project planning, 
project execution, project monitoring, project control, project closure, risk management, effort 
estimate, and cost estimate.

Elaborate project initiation is done only for the project for the release 6.0. At the four iterations 
contained in this project, project initiation is minimally done at the iteration level. The minor 
releases of 5.3, 5.5, and 5.8 coincide with iteration 1, iteration 2, and iteration 3. Iteration 4 and 
major release 6.0 coincide with each other. (Minor releases of 5.4, 5.6, 5.7, and 5.9 are merged 
with other releases.) Project planning, project execution, project monitoring, project control, proj-
ect closure, risk management, effort estimate, and cost estimate are done at the iteration level. 
Aggregated project cost and project effort are done at the project level.

1.12.1  Project Introduction
The SaaS software vendor has some of the largest grocery retailers in the United States and 
European countries as their customers, who are using the services of SaaS software product for 
quite some time. A market need was felt to have a functionality that could enable third-party 
logistics service providers (3PL) to get instant information about the need to have trucks for trans-
portation of goods by its customers (manufacturers/distributors). This information should be in 
advance so that the 3PL can plan for sending the required trucks to the desired locations at a speci-
fied time. The customers at the same time can plan for picking and packing of required goods at 
the requested warehouse and make the load ready so that the goods can be picked by trucks at the 
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required time. The retailer (who will receive the goods) on the other hand can make preparation 
at its desired warehouse (from advance information about the incoming truck) so that these goods 
can be received without any delay.

In fact, to enable such kind of functionality, a mechanism known as appointment scheduling 
is employed. The complete details about this functionality are given in next section.

1.12.2  Software Functionality
A retailer has many retail outlets. Goods are sold at these outlets. The retail outlets keep a small 
stock on the shelves and some more in store rooms located in the same retail outlet premises. 
When the stock of a particular item becomes low in number or quantity, the outlet orders a 
fixed quantity of the items from its own warehouse for replenishment. The replenishment order is 
received at the nearest warehouse. The warehouse collects the required quantity of the item from 
the warehouse and waits for a truck to arrive and dock at its dock doors. When the truck docks at 
any of its dock doors, the warehouse staff loads the goods in the truck. The truck then moves and 
reaches to the retail outlet. The outlet staff unloads the goods from the truck and fill their shelves 
and store rooms. The movement of truck from retailer’s warehouse to retail outlet is known as 
outbound logistics (Figure 1.19).

The retailer’s warehouse orders for goods from manufacturers/distributors when the stocks 
of particular goods in the warehouse become low in number or quantity. When a warehouse 
belonging to the manufacturer/distributor receives order for goods, it collects the goods from 
its warehouse and waits for a truck to arrive and dock at its dock doors. Once a truck docks, 
the warehouse staff loads the goods in the truck. The truck moves and reaches the retailer’s 
warehouse. The warehouse staff unloads the goods and store it in their warehouse. The move-
ment of truck from manufacturer’s/distributor’s warehouse to retailer’s warehouse is known as 
inbound logistics.

For inbound logistics, the trucks usually belong to 3PLs. 3PLs charge the retailer or manufac-
turer on the basis of distance the truck travels, its capacity, and fuel cost. Generally, they charge 
on a full truck basis regardless of whether the truck is fully loaded or not. For this reason, the 
warehouse that loads the truck makes sure that it has enough orders for goods from the retailer 
warehouse to make the truck full.

In the software product up to release 5, functionality was provided for calculating transporta-
tion cost, basic appointment functionality at warehouse for loading of truck, and appointment at 
the other warehouse for unloading of truck. Functionality for what goods are loaded in the truck 
is also provided.
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Figure 1.19  Retail outlet, warehouses, and movement of trucks.
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1.12.3  New Functionality in Release 6.0
The most important feature that is added in release 6.0 is a very sophisticated appointment schedul-
ing of trucks at both receiving and shipping warehouses. In a fast-paced work environment, waiting 
for trucks for loading and unloading is a waste of time. It was felt that on an average, the trucks were 
waiting for 5 h at each warehouse. This situation was a cost-effective proposition for all the parties 
including the manufacturer/distributor, 3PL service provider, and the retailer. A mechanism was 
needed which would ensure that this waiting time can be reduced drastically. It was when a decision 
was taken to have a very sophisticated appointment scheduling functionality in the software product.

Appointment scheduling is a complex concept. There are many factors to be considered to real-
ize this functionality. When a truck arrives at a warehouse for unloading, a quality control check 
is performed for the received goods at the dock door. Quality control inspectors must be present at 
the dock doors at the time of receiving. To unload the goods, labor should be available at the dock 
doors. All dock doors at a warehouse are not the same. Some of them can receive a particular type 
of goods while some other dock doors can receive some other types of goods. Similarly, all dock 
doors cannot dock all kinds of trucks. Some dock doors can dock only a particular type of trucks 
while some other dock doors can dock some other types of trucks. The same considerations need 
to be made at the shipping warehouse.

When orders are received at the shipping warehouse, they need to get a truck from 3PL service 
provider fast. They also need to pack goods in the warehouse as per the orders received. When 
the truck arrives, the warehouse staff must inform as to which dock door it has to dock at. On 
the other hand, if just by processing orders, all these details become available at the warehouse 
automatically, the warehouse staff just has to execute as per available details. They will pack goods 
and then place the goods at the dock door from where it has to be loaded in the truck. The 3PL 
service provider already has been informed in advance as to when a truck is required at the desig-
nated dock door at the particular warehouse by the software system. Once the goods are loaded, 
the truck leaves for the retailer warehouse. The retailer warehouse already has information as to 
when and where the truck will arrive. So at the designated time, everything is ready at the retailer 
warehouse. So theoretically, we can see that there is no loss of time anywhere right from truck 
arrangement for loading to unloading of truck. However, in reality, there could be instances when 
a suitable dock door is not available for loading or unloading, due to various reasons. These reasons 
could be already busy dock door, dock door closed for out of operation hours, unavailability of 
quality control inspectors or labor, etc. But all of these are valid reasons for delays. Overall, this 
functionality will help in cutting unnecessary delays.

We will discuss details about this project in most of the chapters throughout this book.

1.13  Chapter Summary
Work on projects constitutes a major proportion of world GDP (close to 25%). Software and IT 
projects are in turn are important activities, which constitute close to 25% of all project works. 
Software project management is all about managing diverse activities involved in typical software 
project. A software project manager needs to manage project team, suppliers, customers, and 
project tasks on a daily basis. To manage these activities in a controlled and consistent manner, 
he needs to make a good project plan and then execute it effectively. He also needs to work in the 
environment provided by the organization. All his activities and the project itself will be influ-
enced to a large extent by this environment. In modern software project management practices, 
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role of this organization wide environment is increasing day by day. This factor is significantly 
influenzing software project management.

Exercises
1.1	� It is said that government spending on IT is increasing as government departments take ini-

tiatives to improve customer service or have a wider reach of services. Find out what factors 
are responsible for the increase of IT spending by government agencies. Also list and explain 
the three biggest IT projects undertaken by the federal government in recent times?

1.2	 What you think are the major characteristics of a project?

Review Questions
1.1	 What do you understand by project? How software projects are different from other kinds 

of projects?
1.2	 Why do software development projects fail?
1.3	 What remedial measures can be taken so that software development projects do not fail?
1.4	 What is software project management?
1.5	 What are typical project management processes?
1.6	 What are the essential qualities of a software project manager?
1.7	 What are software project management metrics?
1.8	 How are project management and software development processes related to each other?
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