
UNIT:3 

SOFTWARE PROJECT MANAGEMENT 

  



RESPONSIBILITY OF SOFTWARE PROJECT 

MANAGER 

 Software project managers take the overall 

responsibility of steering a project to success. 

 The responsibilities and activities of a project manager 

is large and varied. 

 The job responsibility of a project manager ranges from 

invisible activities like building up team morale to highly 

visible customer presentations. 

Manager also takes the responsibilities for project 

proposal writing, project cost estimation, scheduling, 

project staffing etc. 
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 The activities of manager classify into two major types 

of responsibilities. 

 Project Planning: 

 Project planning  involves estimating several 

characteristics of the project and then planning the 

project activities based on the estimates made. 

 Project planning consists of the following activities. 

Estimation 

Scheduling 

Staffing 

Risk Management 

Miscellaneous plans 
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 Project monitoring and control activities: 

 The project monitoring and control activities are 

undertaken once the development activities start. 

 The aim of the project monitoring and control activities 

is to ensure that the development proceeds as per plan. 
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SKILLS REQUIRED IN PROJECT MANAGER 

 He must have theoretical knowledge of different project 

management techniques. 

 A good decision making capabilities also required in project 

manager. 

 He should be client representative and has to determine and 

implement the exact need of the client, and capable of 

understanding and discussing the problems with customers. 

 He should have team leadership skill so the project which is 

divided into different persons are managed well and 

completed as per schedule. 

 He should have the experience in the related area of the 

developing project. 
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 He must be able to monitoring and scheduling 

the progress of the project. 

 Evaluating performance of each milestone of the 

project. 
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METRICS FOR SIZE ESTIMATION 

 The accurate estimation of the problem size is 

fundamental to satisfactory estimation of other 

project parameters such as effort, time duration for 

completing the project and the total cost for 

developing the software. 

 The project size is a measure of the problem 

complexity in terms of the effort and time required 

to develop the product. 

 Currently, two metrics are used to estimate size: 

 Lines of Code [LOC] 

 Function Point [FP] 
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LINES OF CODE [LOC] 

 Simplest and most widely used metric to estimate the 

project size. 

 It is popular method. 

 This metrics measures the size of a project by counting 

the number of source instruction in the developed 

program. 

 During counting, the comments and blank lines should 

not be counted. 

 Determining the LOC count at the end of a project is 

very simple. But, accurate estimation of the LOC count at 

the beginning of a project is very difficult. 
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DISADVANTAGES OF LOC 

 LOC is language dependent. it focuses on coding activity 

only. 

 LOC gives numerical values of problem size, that is 

depend on coding style. It can’t measure the size of 

specification. 

 LOC measure with the quality and efficiency of code. 

 It measures lexical/textual  complexity only.  

 Difficult to estimate LOC from problem description. So it 

is not useful for project planning 
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FUNCTION POINT METRIC 

 The function point metric overcomes many of the 

shortcomings of the LOC metric. 

 The advantage of using the function point metric is 

that it can be used to easily estimate the size of a 

software product directly from the problem 

specification. 

 But in LOC, the size can be accurately determined 

only after the product has fully been developed. 

 In function point metric, the size of a software 

product is directly dependent on the number of 

different functions or features it supports.  10 



 Each function when invokes reads some input data and 

transforms it to the corresponding output data. 

Equation to count UFP 

  UFP = (Number of inputs)*4 + (Number of 

outputs)*5 + (Number of Inquiries)*4 + (Number of 

Files)*10 + (Number of Interfaces)*10 

 Different parameters to count the UFP (unadjusted 

function point) are: 

 Number of inputs 

 Number of Outputs 

 Number of Inquiries 

 Number of Files 

 Number of Interfaces. 
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Advantages of Function Point 

 It is not restricted to code. 

 It is language independent. 

 It is more accurate than estimate LOC. 

 We can have the measure from the specification that can’t  
be done with LOC. 

Disadvantages of Function Point 

 It ignores the quality of output. 

 It is fully oriented to traditional data processing system. 

 It doesn’t take into account the algorithmic complexity of 

software. 
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PROJECT ESTIMATION TECHNIQUES 

 Estimation of various parameters is a basic project 

planning activity. 

 The important project parameters that are estimated 

include: project size, effort required to develop the 

software, project duration and cost. 

 There are three categories of estimation techniques: 

Empirical estimation technique 

Heuristic technique 

Analytical estimation technique 
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EMPIRICAL ESTIMATION TECHNIQUES 

 This technique based on making an educated guess of 

the project parameters. 

While using this technique, prior experience with 

development of similar products is helpful. 

 There are two most popular empirical techniques: 

 Expert judgement. 

 Delphi estimation technique. 
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EXPERT JUDGEMENT TECHNIQUE 

 In this technique, an expert makes an educated guess of the 

problem size after analyzing the problem. 

 Usually, the expert estimates the cost of the different 

components that would make up the system and then 

combines the estimates for the individual modules to arrive 

at the overall estimate. 

 However, this technique is subject to human errors and 

individual bias. 

 A more refined form of expert judgement is the estimation 

made by a group of experts. 
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 Estimation by a group of experts minimizes factors such as 

individual oversight, lack of familiarity with a particular 

aspect of a project, personal bias and etc. 

 However, the estimate made by a group of experts may still 

exhibit bias on issues where the entire group of experts 

may be biased due to reasons such as political 

considerations. 

 Also, the decision made by the group may be dominated by 

overly assertive member. 
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DELPHI ESTIMATION TECHNIQUE 

 Delphi cost estimation technique tries to overcome some of 

the shortcomings of the expert judgment approach. 

 Delphi estimation is carried out by a team comprising of a 

group of experts and a coordinator. 

 In this approach, the coordinator provides each estimator with 

a copy of the software requirement specification(SRS) 

document and a form for recording his cost estimate. 

 Estimators complete their individual estimates anonymously 

and submit them to the coordinator. 
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 The coordinator prepares the summary of the response of all 

the estimators. 

 Then the prepared summary information is distributed to the 

estimators. 

 Based on this summary, the estimators re-estimate. 

 This process is iterated for several rounds. 

 However, no discussion among the estimators is allowed 

during the entire estimation process. 

 After the completion of several iterations of estimators, the 

coordinator takes the responsibility of compiling the results 

and preparing the final estimate. 
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HEURISTIC TECHNIQUES 

 Heuristic techniques assume that the relationships among 

the different project parameters can be modeled using 

suitable mathematical expressions. 

 Once the basic (independent) parameter are known, the 

other (dependent) parameters can be easily determined by 

substituting the value of the basic parameters in the 

mathematical expression.  

 Different models can be divided into the following two 

classes: single variable model and multivariable model. 
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 Single variable estimation models provide a means to  

estimate the desired characteristics of a problem, using 

some previously estimated basic characteristics of the 

software product such as its size. 

  Estimated parameter = c1 * ed1 

 In above expression, e is a characteristics of the software 

which has already been estimated. 

 Estimated parameter is the dependent parameter to be 

estimated. 

 The values of the constants c1 and d1 are usually 

determined using data collected from past projects.  
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 A multivariable cost estimation model takes the following 

form: 

 Estimated parameter = c1 * ep1 
d1 + c2 * ep2 

d2 + ….. 

 Where ep1 , ep2 ,… are the basic characteristics of the 

software already estimated and c1,c2,d1,d2,…are constants.  

 Multivariable estimation models are expected to give more 

accurate estimates compared to the single variable methods. 

 The COCOMO model is an example of this type of technique. 
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COCOMO MODEL 

 COCOMO ( Constructive Cost Model) was 

proposed by Boehm. 

 It is regression based model provides hierarchy of 

software cost estimation models. 

 Three types: 

 Basic COCOMO  

 Intermediate COCOMO 

 Complete COCOMO 
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 Basic COCOMO: 

 It is static, single values model that computes software 

development efforts using program size. 

 It is quick and rough estimation technique. 

 The basic COCOMO model gives an approximate estimate of 

the project parameters. 

 Expression: 

   Effort (E) = a1 * (KLOC)a2 PM 

   Tdev = b1 * (Effort)b2  Months 

 KLOC means Kilo Line of Code 

 a1,a2,b1,b2 are constants 

 Tdev means estimated time to develop the software in months 

 Efforts means the total effort required to develop the software 

product in Person Months. 
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 COCOMO applies to three classes of software projects: 

 Organic projects - "small" teams with "good" experience 

working with "less than rigid" requirements 

 Semi-detached projects - "medium" teams with mixed 

experience working with a mix of rigid and less than rigid 

requirements 

 Embedded projects - developed within a set of "tight" 

constraints. It is also combination of organic and semi-

detached projects.(hardware, software, operational, ...) 
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 Intermediate COCOMO model: 

 Intermediate COCOMO computes software development 

effort as function of program size and a set of "cost drivers" 

that include subjective assessment of product, hardware, 

personnel and project attributes.  

 This extension considers a set of four "cost drivers", each 

with a number of subsidiary attributes:- 

 Product attributes 

 Hardware attributes 

 Personnel attributes 

 Project attributes 

 The Intermediate Cocomo formula now takes the form: 

   E=ai(KLoC)(b
i
)    (EAF) 
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ADVANTAGE OF COCOMO MODEL 

 It is easy to use. 

 It is repeatable process. 

 It is versatile enough to support different model 

and levels. 

 It is highly standardized, based on previous 

experience. 

 It can be detailed documented. 
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DISADVANTAGE OF COCOMO MODEL 

 COCOMO models are not accurate and not good 

for scientific justification. 

 It ignores software safety issues. 

 It ignores personal turnover levels. 

 It also ignores many hardware issues. 

 All the levels of COCOMO are dependent on size 

estimates. 
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ANALYTICAL ESTIMATION TECHNIQUE 

 Analytical estimation technique derive the required results 

starting with certain basic assumptions regarding the 

project. 

 Thus unlike empirical and heuristic techniques, analytical 

techniques do have certain scientific basis. 

 The Halstead’s software science is an example of analytical 

estimation technique. 

 This method is used to measure size, development effort, 

and development cost of software products.  
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 Halstead used a few primitive parameters to develop the 

expressions for over all program length, potential minimum 

volume, actual volume, language level , effort and 

development time. 
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SCHEDULING  

 Scheduling  the project tasks is an important project 

planning activity. 

 It involves deciding whish tasks would be taken up when. 

 In order to schedule the project activities, a software project 

manager needs to do the following: 

Identify all the tasks needed to complete the project. 

Break down large tasks into small activities. 

Determine the dependency among different activities. 

Establish the most likely estimates for the time durations 

necessary to complete the activities. 
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 Allocate resources to activities. 

 Plan the starting and ending dates for various activities. 

 Determine the critical path. A critical path is a chain of 

activities that determines the duration of the project. 
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WORK BREAKDOWN STRUCTURE 

 Work breakdown structure (WBS) is used to decompose a 

given task set recursively into small activities. 

 WBS provide a notation for representing the major tasks 

needed to be carried out in order to solve a problem. 

 The root of the tree is labeled by problem name. 

 Each node of the tree is broken down into smaller activities 

that are made the children of the node. 

 Each activity is recursively decomposed into smaller sub-

activities until at the leaf level. 

 The activities requires approximately two weeks to develop. 
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ACTIVITY NETWORK 

WBS representation of a project is 

transformed into an activity network by 

representing the activities identified in WBS 

along with their interdependencies. 

Activity network is a network graph using 

nodes with interconnecting edges to represent 

tasks and their planned sequence of 

completion, interdependence  and 

interrelationship that must be accomplished 

to reach the project goals. 
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An activity network diagram helps to find 

out the most efficient sequence of events to 

complete any project.  

 It enables you to create a realistic project 

schedule by graphically showing: 

 The total amount of time needed to complete the 

project. 

 The sequence in which tasks must be carried out. 

 Which tasks can be carried out at the same time. 

 Which are the critical tasks that you need to keep 

an eye on. 
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 In activity diagram, each activity is represented 

by a rectangular node and the duration of the 

activity is shown alongside each task. 

 The activity network diagram displays 

interdependencies between tasks through the use 

of boxes and arrows. 

 Arrows pointing into a task box come from its 

predecessor tasks, which must be completed 

before the task can start. 

 Arrows pointing out of a task box go to its 

successor tasks, which cannot start until at least 

this task is complete. 36 



37 



 

38 



GANTT CHARTS 

 Gantt charts are mainly used to allocate resources to 

activities. 

 The resources allocated to activities include staff, 

hardware and software. 

 Gantt charts are useful for resources planning. 

 A Gantt chart is a special type of bar chart where 

each bar represents an activity. 

 The bars are drawn along a time line. 

 The length of each bar is proportional to the duration 

of time planned for the corresponding activity. 
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 The Gantt Chart is used for software project 

management, each bar consists of a white part and a 

shaded part.  

 The shaded part of the bar shows the length of time 

each task is estimated to take. 

 The white part shows the slack time, that is, the 

latest time by which a task must be finished.  
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PERT CHARTS 

 PERT (Project Evaluation and Review Technique) 
charts consists of a network of boxes and arrows. 

 The boxes represent activities and the arrow 
represent task dependencies. 

 PERT chart represents the statistical variations in 
the project estimates assuming a normal 
distributions. 

 Thus, in a PERT chart instead of making a single 
estimate for each tasks, pessimistic likely, and 
optimistic estimates are made. 

 The boxes of PERT charts are usually annotated 
with the pessimistic, likely, and optimistic 
estimates for every task. 42 



 Since all possible completion times between the 
minimum and maximum duration for every task 
has to be considered, there is not one but many 
critical paths, depending on the permutations of 
the estimates for each task. 

 This makes critical path analysis in PERT charts 
very complex. 

 A critical path in a PERT chart is shown by using 
thicker arrows. 

 Gantt charts representation of a project schedule 
is helpful in planning the utilization of resources, 
while PERT chart is useful for monitoring the 
timely progress of activities. 43 
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RISK MANAGEMENT 

 A risk is any anticipated unfavorable event or 

circumstance that can occur while a project is 

underway. 

 Risk management consists of three activities: 

 Risk Identification 

 Risk Assessment 

 Risk Containment 
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RISK IDENTIFICATION 

 The project manger needs to anticipate the risks in the 
project as early as possible so that the impact of the 
risks can be minimized by making effective risk 
management plans. 

 So, Early identification is important. 

 Risk identification is somewhat similar to listing down 
your nightmares. 

 A project can be affected by a large variety of risks. 

 There are three main categories of risks which can 
affect a software project as follows: 

 Project Risk 

 Technical Risk 

 Business Risk 
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 Project Risk: 

 Project risks concern various forms of budgetary, 

schedule, personnel, resource, and customer related 

problems. 

 An important project risk is schedule slippage. 

 Since, software is intangible, it is very difficult to monitor 

and control a software project. 

 Technical Risk: 

 Technical Risk concern potential design, implementation, 

interfacing, testing and maintenance problems. 

 Technical risks also include ambiguous specification, 

incomplete specification, changing specification etc. 

 Most technical risks occur due to the development team’s 
insufficient knowledge about the product. 
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 Business Risks: 

 This type of risks include risks of building an 

excellent product that no one wants, losing budgetary 

or personnel commitments. 
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RISK ASSESSMENT 

 The objective of risk assessment is to rank the risks in 
terms of their damage causing potential. 

 For risk assessment, first each risk should be rated in 
two ways: 

 The likelihood of a risk coming true (r). 

 The consequence of the problems associated with that risk. 
(s). 

 Based on these two factors, the priority of each risk 
can be computed: 

    p = r * s 

 Where p is the priority with which the risk must be 
handled, r is probability of the risk becoming true, and 
s is the severity of damage caused due to risk 
becoming true. 
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RISK CONTAINMENT 

 After all the identified risks of a project are assessed, 

plans must be made to first contain the most damaging 

and the most likely risks. 

 Different risks require different containment 

procedures. 

 There are three main strategies to plan for risk 

containment. 

 Avoid the risk: 

Risks can be avoided in several ways, such as 

discussing with the customer to change the 

requirements to reduce the scope of the work, giving 

incentives to the developers to avoid the risk of 

manpower turnover. 
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 Transfer the risk: 

This strategy involves getting the risky component 

developed by a third party, buying insurance cover, 

and so on. 

 Risk reduction: 

This involves planning ways to contain the damage 

due to risk. 

For example, if there is risk that some key personnel 

might leave, new recruitment may be planned. 

The most important thing to do in addressing technical 

risks is to build a prototype that tries out pieces of the 

technology that you are trying to use. 51 


