
Chapter 1 Introduction to software project management 

Further exercise pointers 

1. List the problems you experienced when you carried out a recent ICT-
related assignment. Try to put these problems into some order of 
magnitude. For each problem consider whether there was some way 
in which the problem could have been reduced by better organization 
and planning by yourself. 

 
Clearly, this will vary from individual to individual. The precise nature 
of recent assignments will also have a bearing. 

 
2. Identify the main types of personnel employed in an information 

systems department. For each stage of a typical IS development 
project, list the types of personnel who are likely to be involved. 

 
Many undergraduates will have no experience of an actual software or 
ICT development environment, so will have only a hazy idea of who 
does what. Another problem is that there is no one right answer as 
there will be variations depending on the type of environment (e.g. is it 
an environment where embedded software or, say, an information 
system is being developed?). It is suggested that tutors elicit the ideas 
of students about the right people for a particular stage of the project 
and then have a discussion about some of the broader issues raised. 
 
Firstly, here are some pointers about who would be involved at which 
stage. 
 
Requirements elicitation and analysis 
This might involve: business analysts, systems analysts, sales 
managers, pre-sales support, sales engineers depending on the 
environment and the particular circumstances of the project (e.g. is it 
being developed for an internal or external client?). 
 
The ISO 12207 suggests that ‘human factors engineering 
specifications’ would be produced at this stage which implies the 
deployment of human-computer interface specialists 
 
Other specialists might be involved to deal with other technical areas, 
for example security. 
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2 INTRODUCTION TO SOFTWARE PROJECT PLANNING AND CONTROL 

Note, also, that you would have to have some user and/or client 
representatives available to provide details of their needs. 
 
Architectural design 
System architect – many organizations now have a single person or 
group that is responsible for ensuring new system components are 
designed according to organizational standards 
Software designers 
 
Detailed design 
Software designers, software developers 
 
Code/test 
Software designers, software developers 
 
Integration 
Software designers, software developers (to deal with problems) 
hardware designers, testers 
 
Qualification testing 
System testers, end-users, software designers and developers (to 
resolve problems and issues) 
 
Installation 
Business analysts, technical support, trainers, local user management 
 
Discussion points 

 Why different organizations would have different allocations of 
responsibility (e.g. because of size, nature of projects, nature 
of business) 

 Roles versus jobs 
 What considerations should be taken into account when 

dividing up work? These would include the types of expertise 
people have, the desirability of separating area of concern 
(such as code development and testing); the relative cost of 
staff ( you do not want expensive staff spending time on tasks 
that cheaper staff could do); the additional communication 
overheads when jobs are split and so on. 

 
3. A public library is considering the implementation of a computer-

based system to help administer book loans at libraries. Identify the 
stakeholders in such a project. What might be the objectives of such a 
project and how might the success of the project be measured in 
practical terms? 
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Stakeholders 
These could include: 

 The local authority who own and pay for the library 
o The political leadership 
o Finance, human resources and other support services 

 Library staff at various levels 
 Technical support staff 
 Software and hardware suppliers 
 Library users 

 
Note (a) the stakeholders will vary depending on the implementation 

approach adopted for the project (b) Library users could be sub-
divided into different customer segments, e.g. school children, senior 
citizens and so on (c) Some stakeholders will be more distant than 
others: for examples it could be argued that authors might be 
stakeholders in the loans system as the record of loans of their books 
could affect their income. However, this would not necessitate having 
an author as an adviser on the project. 

 
Objectives 
You might have something along the lines: 
‘To have in place an operational computer-based loans management 

system by dd/mm/yy which meets the requirements specified in 
Annex X at a development cost of not more than £xxx.’ 

 
Discussion points might include: 

 There is a hierarchy of concerns and objectives. The objective 
above is one that the project manager might have to adhere to. 
Local authority chiefs might have an objective, on the other hand, 
‘To save £xxx over 3 years on staff costs’. The project manager 
could not be accountable for the latter objective if he/she will not 
have any control over staffing after the application is installed.  

 Consideration of how some of these other stakeholder objectives 
will affect the scope of the technical project. Some library staff and 
users might see an objective of the project to improve access to 
books by having more effective enquiry and reservation processes 
– this would need to be included in the documented requirements. 

 
Measures of effectiveness 
For example 

Was the application actually working by dd/mm/yy? 
Were costs under £xxxx? 
Can users etc certify that delivered system meets the documented 
requirements? 
 

 



4 INTRODUCTION TO SOFTWARE PROJECT PLANNING AND CONTROL 

4. A software house has developed a customized order processing 
system for a client. You are an employee of the software house that 
has been asked to organize a training course for the end-users of the 
system. At present, a user handbook has been produced, but no 
specific training material. A plan is now needed for the project which 
will set up the delivery of the training courses. The project can be 
assumed to have been completed when the first training course starts. 
Among the things that will need to be considered are the following: 
 Training materials will need to be designed and created; 
 A timetable will need to be drafted and agreed; 
 Date(s) for the course will need to be arranged; 
 The people attending the course will need to be identified and 

notified; 
 Rooms and computer facilities for the course will need to be 

provided for. 
A. Identify the main stakeholders for this project; 
B. Draw up a statement of the objectives for this project; 
C. For the  objectives, identify the measures of effectiveness; 
D. For each objective, identify relevant sub-objectives or goals and 

who would be responsible for each of them 
 
Main stakeholders 
These might include: 

 Client management – concerned that they have an effective 
accounting system and one aspect of this is that staff can use it 
effectively; also concerned about costs 

 User management – at a lower level than the above, they would 
share the higher management concerns, but also have operational 
ones such as cover in the office when staff attend training 
courses. 

 Users – they must feel that training is effective and relevant, 
concerned that it should not be inconvenient in terms of travel, 
timing etc. 

 Trainers – that appropriate training materials are produced that 
will meet the expectations of users etc. 

 Technical support – that a version of the new software is set up in 
a training environment suitable for use on the courses 

 Premises management – availability of rooms for training 
 Catering services – to provide refreshments for course delegates 
 Reprographics services – to produce copies of training material 

correctly and on time 
 
Objectives 
Something along the lines: 
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‘To have in place by dd/mm/yy all the materials and arrangements 
needed to enable the delivery of the training courses relating to the user 
of the accounting package ABC at organization XYZ within the budget 
specified’. 
 
Note that the actual delivery of the material and training of staff is just 
outside the boundary of the ‘project’. 
 
Measures of effectiveness 
An obvious one is that the training courses can actually go ahead. 
However, this is rather late if things are missing. An alternative would be 
to produce a checklist that can be used on dd/mm/yy that the necessary 
arrangements are in place. e.g. 

 Rooms and equipment booked 
 Delegates notified 
 Training materials prepared 
Etc., etc 
 

Goals/sub-objectives 
The checklist mentioned in the previous section could also be used to 
identify goals, e.g. 
 

 Rooms booked – training administrator, premises manager 
 Dates/ times of course notified to selected delegates – training 

administrator 
 Training materials prepared – trainer 
 Catering booked – training administrator, catering manager 
 Installed software – technicians 
 Training materials copied – reprographics 
 

5. A manager is in charge of a sub-project of a larger project. The sub-
project requires the transfer of paper documents into a computer-
based document retrieval system and their subsequent indexing so 
that they can be accessed via  key-words. Optical character readers 
are to be used for the initial transfer but the text then needs to be 
clerically checked and corrected by staff. The project is currently 
scheduled to take twelve months using permanent staff. A small 
budget is available to hire temporary staff in the case of staff 
absences through holidays, sickness or temporary transfer to other, 
more urgent, jobs. Discuss the control system that will need to be in 
place to control that sub-project. 

 
It would need to be established at an early stage whether the 
number of documents to be transferred is known. This might 
depend on whether the documents have already been accurately 
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catalogued. If the number is not accurately known then an estimate 
would be required. Another question is whether there is much 
variation in the number of pages in each documents. If there is a 
high degree of variation then it might be better to control on number 
of pages. 
 
From the estimates above we can calculate the provisional transfer 
rate (in pages per day, for example) that would be needed in order 
to complete the transfer exercise on time. 
 
Periodically we can collect the following details: 
 Estimated number of documents 
 Estimated number of pages 
 Documents actually processed 
 Pages actually processed 
 
From this data we can derive the information: 
 
 Required transfer rate (pages left / time left) 
 Actual transfer rate (pages transferred/ time spent) 
 
As the project progresses, we should gradually get a more and 
more accurate idea of the estimate of pages 
 
If the transfer rate goes down, it could be because staff have been 
taken away to work on other tasks. A record of the actual hours 
spent on the transfer project by each member of staff is therefore 
needed. As there is a fixed budget for the hiring temporary staff a 
careful record of the actual hours and costs of temporary staff would 
also be required. 

 
6. The idea behind a project is that students should be able to access 

details of available placements via an intranet. When there is a 
placement opportunity for which they wish to be considered, they 
would be able to apply for it electronically. This would cause a copy 
of their CV, which would also be held on-line to be sent to the 
potential employer. 

Details of interviews and placement offers would all be sent by e-
mail. While some human intervention would be needed, the process 
would be automated as far as possible. 

You are required to produce a business case report for such an 
application which justifies the potential development by showing 
that the value of its potential benefits outweigh its development and 
operational costs.  
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Create lists of the main benefits and costs for the project. You do 
not have to specify actual figures, just the headings under which 
they would appear. 

 
This was actually set (with a little more detail) as a group 
assignment.  
Students were encouraged to think about how the potential benefits 
could be quantified in money terms. In doing this we were certainly 
not implying that the only benefits that should be considered are 
those that can be expressed as money. It is just that senior 
management are more likely to be persuaded by potential financial 
benefits. 

 
Given that students from different Higher Education Institutions 
(HEIs) may be competing for the same placements, the following 
chains of benefits might be hoped for: 
 Students able to access and apply for placements at a distance 

from the physical placements office – could save them travel 
and inconvenience 

 This may also allow faster response to placement offers 
 This may increase chance of obtaining desirable placements 
 HEIs will generate more fees if students do placement 
 Student who do placements will find it easier to get well-paid 

jobs on graduation 
 This will reflect well on the HEI in terms of employment statistics 
 Good league table performance will attract more applicants etc. 
It will be noted that some possible benefits are more distant and 
their achievement would be more difficult to verify in reality. 
 
Other benefits could also certainly be identified e.g. possible freeing 
up of staff time from paperwork, allowing them to pursue a more 
proactive role to seeking placement opportunities for students. 
 
Costs of the system would include costs of designing and building 
software, acquiring additional ICT equipment, training, data transfer, 
explaining and selling the new approach to employers. 
 

7. Distinguish between software product development and 
outsourced  projects. Explain the key ways in which managing 
an  outsourcing project differs from those of a product 
development project. 
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An outsourced project is a small part of some project,. 
Outsourced projects are usually small in size and need to be  
completed within a few months of time. 

Outsourced projects may require focusing on certain activities, 
such as testing, or coding. Thus traditional cost and duration 
estimation have only restricted use. Also, since he projects are 
of short durations, they have stringent deadlines. Therefore, 
monitoring and controlling these projects pose challenges. 

8. Identify the important characteristics of software development  
projects which make these harder to manage compared to 
other types of projects; say for example, a building 
construction project. 

Invisibility: Software remains invisible, until its development is complete 
and it is operational. Anything that is invisible, is difficult  to manage and 
control. Consider a house building project. The manager can closely 
monitor the progress of the project, and take remedial actions if he finds 
that the progress is not as per plan. In contrast, it becomes very difficult 
for the manager of a software project  to assess the progress of the 
project due to the invisibility of software. The best that he can do perhaps 
is to monitor the milestones that have been completed by the 
development  team and the documents that have been produced --- 
which at best are rough indicators of the progress achieved. Invisibility of 
software makes it difficult to assess the progress of a project and is a 
major cause for the complexity of managing a software project. 

 
Changeability: Because the software part of any system is easier to 
change as compared to the hardware part,  the software part is the one 
that gets most frequently changed. This is  especially true in the later 
stages of a project. As far as hardware development is concerned, any 
late changes to the specification of the hardware system under 
development usually amounts to redoing the ent ire project. This makes 
late changes to a hardware project prohibitively expensive to carry out.  
This possibly is a reason why requirement changes are frequent in 
software projects. These changes usually arise from changes to the 
business practices, changes to the hardware or underlying software (e.g. 
operating system, other applications), or just because the client changes 
his mind. or just because the client changes his mind. 

 
Complexity: Even a moderate sized software has millions of parts 
(functions) that interact with each other in many ways: data coupling, 
serial and concurrent runs, state transitions, control dependency, file 
sharing, etc. Due to the inherent complexity of the functioning of a 
software product in terms of the basic parts making up the software, 
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many types of risks are associated with its development. This makes  
managing these projects much more difficult than that for many other 
kinds of projects. 
 
Uniqueness: Each software project is usually associated with many 
unique features or situations. This makes every project much different 
from the others. This is unlike projects in other domains,  such as car 
manufacturing or steel manufacturing where the projects are more 
predictable.  Due to the uniqueness of the software projects, a project 
manager in the course of a project faces many issues that are quite unlike 
the others he had encountered in the past. As a result, a software project 
manager has to confront many unanticipated issues in almost every 
project that he manages. 
 
Exact conformity: Mechanical components such as nuts and bolts 
typically work satisfactorily as long as they are within a tolerance of 1% or 
so of their specified sizes. However, the parameters of a function call in a 
program are required to be in complete conformity with the function 
definition. This requirement not only makes it difficult to get a software 
product up and working, but also makes reusing parts of one software 
product in another difficult. This requirement of exact conformity of the 
parameters of a function introduces additional risks and contributes to the 
complexity of managing software projects. 
 
Team-oriented, intellect-intensive work: Software development 
projects are akin to research projects  in the sense that they both involve 
team-oriented, intellect-intensive work.  In contrast, projects in many 
domains are labour-intensive and each member works in a high degree of 
autonomy. Examples of such projects  are planting rice, laying roads, 
assembly-line manufacturing, etc. In a software development project, the 
work is not only highly intellect intensive, but each member has to 
typically interact, review, and interface with several other members, 
constituting another dimension of complexity of software projects. 

 

9. 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? 

A method describes the types of activities that need to be 
undertaken to perform some work. Whereas, many methods 
are grouped form a methodology. In that sense, a 
methodology is more generic or abstract than a method. The 
plan pertains to the start and end dates of the activities, who 
would carry it out, and what tools and materials, including 
information, would be needed. 
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10. Identify the main differences between managing the 
development of a conventional project and  an outsourced 
project. 

Since an outsourced project is a small part of some project, 
outsourced projects are usually small in size and need to be  
completed within a few months of time. Considering these 
differences between an outsourced project and a conventional 
project, managing an outsourced project presents special 
challenges. 

11. Identify the key aspects in which modern software project 
management practices differ from those of the traditional 
software project management. 

 Planning incremental delivery: Few decades back,  projects were 
much simpler and therefore more predictable than the present day 
projects. In those days, projects were planned with sufficient detail, 
much before the actual project execution started. After project 
initiation, monitoring and control activities were carried out to 
ensure that the project execution proceeded as per plan. Now, 
projects are of much shorter duration and rapid application 
development and deployment are considered key strategies. The 
traditional long-term  planning  has given way to  adaptive short-
term planning. Rather than making a long term project completion 
plan, the project manager now plans all incremental deliveries with 
evolving functionalities. This type of project management is often 
called Extreme project management. The extreme project 
management is a highly  flexible  approach to project management 
that and concentrates on human side of project management (e.g. 
managing project stakeholders), rather than on formal and complex 
planning and monitoring techniques. 

 Quality management: Of late, customer awareness about product 
quality has increased significantly. Tasks associated with  quality 
management have become an important duty of the project 
manager. The key responsibilities of a project manager now 
therefore includes  assessment of project progress and tracking  the 
quality of all intermediate artifacts.  

 Change management: Earlier, after the requirements were signed 
off by the customer, any changes to the requirements were rarely 
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entertained. Customer suggestions are now actively being solicited 
and  incorporated throughout the development process. To 
facilitate customer feedback, incremental delivery models are 
popularly being used.  Product development is being carried out 
through a series of product versions implementing increasingly 
greater functionalities, also customer feedback is solicited on each 
version for incorporation. This has made it necessary for an 
organization to keep track of the various versions and revisions 
through which the product develops. Another reason for the 
increased importance of  keeping track of the versions and 
revisions is the following. Application development through  
customization has become a popular business model. Therefore 
existence of a large number of versions of a product and the need 
to support these by a development organization have become 
common. In this context, the project manager plays a key role in 
product baselining and version control. This has made change 
management  a crucial responsibility of the project manager. 

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

The principal activities of a software project manager include project 
planning, monitoring, and control. The time period during which 
these activities are carried out is indicated in the following figure. It 
can be seen in figure that regardless of the specific methodology 
used, project management is carried out over three well-defined 
stages or processes. In the project initiation stage, an initial plan is 
made. As the project start, the project is monitored and controlled to 
proceed as per the plan. But, the initial plan is refined from time to 
time to factor in additional details and constraints about the project 
become available. Finally, the project is closed. In the project closing 
stage, all activities are logically completed and all contracts are 
formally closed. The following are the activities that are undertaken 
during project planning.  
 

Estimation: The following project attributes are estimated. 
 

 Cost: How much is it going to cost to complete the project? 
 Duration: How long is it going to take to complete the project? 
 Effort: How much effort would be necessary for completing the project? 
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The effectiveness of all later planning activities such as scheduling and staffing  
depend on the accuracy with which the above three project parameters have been 
estimated. 
 
Scheduling:  Based on the effort and duration estimations, the schedules for 
manpower and other resources are developed. 
 
Staffing: Staff organization and staffing plans are made. 
 
Risk management: This activity includes risk identification, analysis, and 
abatement planning. 
 
Miscellaneous plans: This includes making several other plans such as quality 
assurance plan, configuration management plan, etc. 
 
Project monitoring and control activities are undertaken after the development 
activities start. The focus of project monitoring and control activities is to ensure 
that the software development proceeds as per plan. While carrying out project 
monitoring and control activities,  a project manager may sometimes find it 
necessary to change the plan to cope up with specific situations at hand as well as 
to make the plan more accurate as more project data become available. 

 

Project 
Planning

Project Monitoring and Control 

Project Plan Revision 

Project  Execution 

Project 
Closing

Project  closing Project Initiation
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