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UNIT I  PROJECT EVALUATION AND PROJECT PLANNING 

 

Project Management is the discipline of defining and achieving targets while 

optimizing the use of resources (time, money, people, materials, energy, space, etc) 

over the course of a project (a set of activities of finite duration).  

Why is project management important?  
• Large amounts of money are spent on ICT(Information and communications 

technology) e.g. UK government in 2003-4 spent £2.3 billions on contracts for ICT 

and only £1.4 billions on road building  

 

• Project often fail – Standish Group claim only a third of ICT projects are 

successful. 82% were late and 43% exceeded their budget.  

 

• Poor project management a major factor in these failures  

• 1 billion = 100 crore  

 

Software Development Life Cycle:  
The software development life-cycle is a methodology that also forms the 

framework for planning and controlling the creation, testing, and delivery of an 

information system. [1]  

The software development life-cycle concept acts as the foundation for multiple 

different development and delivery methodologies, such as the Hardware 

development life-cycle  

and Software development life-cycle. While Hardware development life-cycles 

deal specifically with hardware and Software development life-cycles deal 

specifically with software, a Systems development life-cycle differs from each in 

that it can deal with any combination of hardware and software, as a system can be 

composed of hardware only, software only, or a combination of both. [  

Four Project Dimensions  

People  

 

Process  

 

Product  

 

Technology  

 

The 5 Variables of Project Control  
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1. Time - amount of time required to complete the project. 2. Cost - calculated 

from the time variable  

3. Quality - The amount of time put into individual tasks determines the overall 

quality of the project.  

4. Scope - Requirements specified for the end result. 5. Risk - Potential points of 

failure. Srividya College of Engineering & Technology Course Material (Lesson 

Notes)  
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Trade – off triangle:  
The triangle illustrates the relationship between three primary forces in a project. 

Time is the available time to deliver the project, cost represents the amount of 

money or resources available and quality represents the fit-to-purpose that the 

project must achieve to be a success.  

The normal situation is that one of these factors is fixed and the other two will vary 

in inverse proportion to each other. For example time is often fixed and the quality 

of the end product will depend on the cost or resources available. Similarly if you 

are working to a fixed level of quality then the cost of the project will largely be 

dependent upon the time available (if you have longer you can do it with fewer 

people).  

1.2 Project definition  

What is a project?  
Some dictionary definitions:  

“A specific plan or design” “A planned undertaking”  

“A large undertaking e.g. a public works scheme”  

Longmans dictionary  

Key points above are planning and size of task  

Jobs versus projects Srividya College of Engineering & Technology Course 

Material (Lesson Notes)  
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‗Jobs‘ – repetition of very well-defined and well understood tasks with very little 

uncertainty  

‗Exploration‘ – e.g. finding a cure for cancer: the outcome is very uncertain 

Projects – in the middle!  

• Jobs- Very Little Uncertainty  

 

• Task is well defined and there is little uncertainty.  

 

• Software Process Management vs Software Project Management  

 

Projects  
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• Projects seem to come somewhere between these two extremes. There are usually 

well-defined hoped-for outcomes but there are risks and uncertainties about 

achieving those outcomes.  

 

• A software project can be defined as a planned activity that describes how we are 

going to carry out a task before we start.  

 

• It is a planned activity about developing a software before u actually design and 

implement it.  

 

Examples of Software Projects:  
Putting a robot vehicle on Mars to search for signs of life.  

• Relative novelty of the project  

 

• International nature of the project  

 

• Successful achievement of the project from engineering point of view is the safe 

landing of the robot, not the discovery of signs of life.  

 

Writing an Operating System  

Characteristics of projects  
A task is more ‗project-like‘ if it is:  

• Non-routine  

 

• Planned  

 

• Aiming at a specific target  

 

• Carried out for a customer  

 

• Carried out by a temporary work group  

 

• Involving several specialisms  

 

• Made up of several different phases  

 

• Constrained by time and resources  

 

• Large and/or complex  

 

Are software projects really different from other projects?  

Not really …but  
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• Invisibility  

 

– Bridge construction  

• Complexity  

 

• Conformity (Cement & steel physical law vs conform to human mind)  

Srividya College of Engineering & Technology Course Material (Lesson Notes)  
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• Flexibility(Easy to change is strength)  

 

make software more problematic to build than other engineered artefacts.  

1.3 Contract management Some ways of categorizing projects  
Distinguishing different types of project is important as different types of task need 

different project approaches e.g.  

• Voluntary systems (such as computer games –what game will do?) versus 

compulsory systems e.g. the order processing system in an organization(recording 

a sale)  

 

• Information systems(Enable staff to carry out office processes) versus 

embedded systems(process control-which controls machine)  

 

• Objective-based versus product-based  

 

With objective-based projects, a general objective or problem is defined, and 

there are several different ways in which that objective could be reached. The 

project team have freedom to select what appears to be the most appropriate 

approach.  

 

With product-based projects, the product is already very strictly  

 

defined and the development team’s job is to implement the specification with 

which they have been presented.  

Contract management versus technical project management  
Projects can be:  

• In-house: clients and developers are employed by the same organization  

 

• Out-sourced: clients and developers employed by different organizations  

 

• ‗Project manager‘ could be:  
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– a ‗contract manager‘ in the client organization  

– a technical project manager in the supplier/services organization  

Brainstorming  
• Read the News article and find the Client‘s consideration /requirement before 

outsourcing a project.  

 

What is management?  

This involves the following activities:  

• Planning – deciding what is to be done  

 

• Organizing – making arrangements  

 

• Staffing – selecting the right people for the job  

 

• Directing – giving instructions  

 

• Monitoring – checking on progress  

 

• Controlling – taking action to remedy hold-ups  

 

• Innovating – coming up with solutions when problems emerge  

 

• Representing – liaising with clients, users, developers and other stakeholders  

 

Management control- Project Control Cycle  
 

Modelling – working out the probable outcomes of various decisions  

e.g. if we employ two more staff at location X how quickly can we get the 

documents processed?  

Implementation – carrying out the remedial actions that have been decided upon  

1.4 Activities covered by project management  
A software project is not only concerned with the actual writing of software. 

Usually there are three successive processes that bring a new system into being. 

Srividya College of Engineering & Technology Course Material (Lesson Notes)  
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Feasibility study  
Is project technically feasible and worthwhile from a business point of 

view?(recommendation of the feasibility study might be not to carry out the 

proposed project)  

Planning  
Only done if project is feasible - evolving plan allows us to control the project.  
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Execution  
Implement plan, but plan may be changed as we go along  

The software development life-cycle (ISO 12207)  
The software development life cycle is a technical model. It identifies the technical 

constraints on the order activities are done. This does NOT imply that a ‗waterfall‘ 

approach is the only way to organize projects. The technical model could be 

implemented as increments or in an evolutionary manner.  

ISO 12207 life-cycles are:  

1. Requirements analysis  

 

2. Architecture Design  

 

3. Code and test  

 

4. Installation \ Acceptance support  

Srividya College of Engineering & Technology Course Material (Lesson Notes)  
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Requirements analysis  
– Requirements eli-ci-tation(kindle): what does the client need?  

– Analysis: converting ‗customer-facing‘ requirements into equivalents that 

developers can understand  

– Requirements will cover  

• Functions  

 

• Quality  

 

• Resource constraints i.e. costs  

 

Requirement analysis has to face in (at least) two different directions. It needs to 

communicate and elicit the requirements of the users, speaking in their language. It 

needs to organize and translate those requirements into a form that developers can 

understand and relate to.  

Architecture Design  
Software Software  

Requirements Components  

– Based on system requirements  

– Defines components of system: hardware, software, organizational  

– Software requirements will come out of this  

Code and test  
– Of individual components (separately coded and tested)  

• Integration  
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– Putting the components together  

• Qualification testing(the whole system)  

 

– Testing the system (not just the software)  

• Installation(meaning most like implementation) Install –Complete System  

 

– The process of making the system operational  

– Includes setting up standing data, setting system parameters, installing on 

operational hardware platforms, user training etc  

• Acceptance support  

 

– Including maintenance and enhancement  

1.5 Plans, methods and methodologies  
 

• A plan of an activity must be based on some idea of a method of work. While a 

method relates to a type of activity in general, a plan takes one or more methods 

and converts them into real activities by identifying:  

 

Start and end dates  

 

Who will carry it out  

 

What tools and materials would be needed.  

 

• A methodology is a set of related methods. Strictly speaking ‗methodology‘ 

ought to mean the study of methods!  

Srividya College of Engineering & Technology Course Material (Lesson Notes)  

MG6088 Software Project Management Unit -I Page  

 

Plans, methods and methodologies  

Methodology = a set of methods  

Context  

Plan  

Methods  

+ start and end dates for each activity, A way of working staffing, tools and 

materials etc  

Stakeholders  
These are people who have a stake or interest in the project In general, they could 

be users/clients or developers/implementers  

They could be:  

• Within the project team  
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• Outside the project team, but within the same organization  

 

• Outside both the project team and the organization  

 

Different stakeholders may have different objectives – need to define common 

project objectives  

Project Leader is to recognize these different interests (good 

Communicator/Negotiator)  

Boehm & Ross – ‗Theory W‘ Win-Win  

Setting objectives  
• ‗What do we have to do to have a success?’  

• Need for a project authority  

 

– Sets the project scope  

– Allocates/approves costs  

• Could be one person - or a group (Project Authority-most important-

control-finance-monitor-modify objectives)  
 

– Project Board  

– Project Management Board  

– Steering committee  

Objectives  
Informally, the objective of a project can be defined by completing the statement:  

The project will be regarded as a success if……….  

…………  

Rather like post-conditions for the project, Focus on what will be put in place, 

rather than how activities will be carried out  

e.g. ‘a new payroll application will be operational by 4th April’ not ‘design 

and code a new payroll application’  

Objectives should be SMART  
S – specific, that is, concrete and well-defined  

M – measurable, that is, satisfaction of the objective can be objectively judged 

Srividya College of Engineering & Technology Course Material (Lesson Notes)  
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A – achievable, that is, it is within the power of the individual or group concerned 

to meet the target  

R – relevant/Resource Constrained, the objective must relevant to the true 

purpose of the project  

T – time constrained: there is defined point in time by which the objective should 

be achieved  
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Goals/sub-objectives  
These are steps along the way to achieving the objective  

Informally, these can be defined by completing the sentence To reach objective X, 

the following must be in place  

A……………  

B…………… C…………… etc  

Often a goal can be allocated to an individual. Individual might have the capability 

of achieving goal on their own, but not the overall objective e.g.  

Overall objective – user satisfaction with software product Analyst goal – 

accurate requirements  

Developer goal – reliable software Measures of effectiveness  
How do we know that the goal or objective has been achieved? By a practical test, 

that can be objectively assessed.  

e.g. for user satisfaction with software product:  

• Repeat business – they buy further products from us  

 

• Number of complaints – if low etc etc  

 

• Measures of effectiveness  

• Performance Measurement-  

 

– To measure reliability – mtbf  

– Mean time between failures  

– Seek Predictive Measures  

• Large number of errors during code, inspections needed  

 

 

PROJECT PORTFOLIO MANAGEMENT 

When there are many projects run by an organization, it is vital for the 

organization to manage their project portfolio. This helps the organization to 

categorize the projects and align the projects with their organizational goals. 

Project Portfolio Management (PPM) is a management process with the help of 

methods aimed at helping the organization to acquire information and sort out 

projects according to a set of criteria. 

Objectives of Project Portfolio Management 

Same as with financial portfolio management, the project portfolio management 

also has its own set of objectives. These objectives are designed to bring about 

expected results through coherent team players. 
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When it comes to the objectives, the following factors need to be outlined. 

 The need to create a descriptive document, which contains vital information 

such as name of project, estimated timeframe, cost and business objectives. 

 The project needs to be evaluated on a regular basis to ensure that the 

project is meeting its target and stays in its course. 

 Selection of the team players, who will work towards achieving the project's 

objectives. 

Benefits of Project Portfolio Management 

Project portfolio management ensures that projects have a set of objectives, which 

when followed brings about the expected results. Furthermore, PPM can be used 

to bring out changes to the organization which will create a flexible structure 

within the organization in terms of project execution. In this manner, the change 

will not be a threat for the organization. 

The following benefits can be gained through efficient project portfolio 

management: 

 Greater adaptability towards change. 

 Constant review and close monitoring brings about a higher return. 

 Management's perspectives with regards to project portfolio management is 

seen as an 'initiative towards higher return'. Therefore, this will not be 

considered to be a detrimental factor to work. 

 Identification of dependencies is easier to identify. This will eliminate some 

inefficiency from occurring. 

 Advantage over other competitors (competitive advantage). 

 Helps to concentrate on the strategies, which will help to achieve the targets 

rather than focusing on the project itself. 

 The responsibilities of IT is focused on part of the business rather than 

scattering across several. 
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 The mix of both IT and business projects are seen as contributors to 

achieving the organizational objectives. 

Project Portfolio Management Tools 

There are many tools that can be used for project portfolio management. 

Following are the essential features of those tools: 

 A systematic method of evaluation of projects. 

 Resources need to be planned. 

 Costs and the benefits need to be kept on track. 

 Undertaking cost benefit analysis. 

 Progress reports from time to time. 

 Access to information as and when its required. 

 Communication mechanism, which will take through the information 

necessary. 

Techniques Used to Measure PPM 

There are various techniques, which are used to measure or support PPM process 

from time to time. However, there are three types of techniques, which are widely 

used: 

 Heuristic model. 

 Scoring technique. 

 Visual or Mapping techniques. 

The use of such techniques should be done in consideration of the project and 

organizational objectives, resource skills and the infrastructure for project 

management. 

Why Project Managers to Focus on PPM? 

PPM is crucial for a project to be successful as well as to identify any back lags if 

it were to occur. Project Managers often face a difficult situation arising from lack 

of planning and sometimes this may lead to a project withdrawal. 
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It's the primary responsibility of project managers to ensure that there are enough 

available resources for the projects that an organization undertakes. Proper 

resources will ensure that the project is completed within the set timeline and 

delivered without a compromise on quality. 

Project managers also may wish to work on projects, which are given its utmost 

priority and value to an organization. This will enable project managers to deliver 

and receive support for quality projects that they have undertaken. PPM ensures 

that these objectives of the project management will be met. 

The Five Question Model 

 
The five question model of project portfolio management illustrates that the 

project manager is required to answer five essential questions before the inception 

as well as during the project execution. 

COST EVALUATION TECHNIQUES 

We would consider proceeding with a project only where the benefits outweigh the 

costs. However, in order to choose among projects, we need to take into account 

the timing of the costs and benefits as well as the benefits relative to the size of the 

investment. 

Consider the project cash flow estimates for four projects at IOE shown in Exercise 

3.2 Table 3.2. Negative values represent expenditure and positive values income. 
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Rank the four projects in order of financial desirability and make a note of your 

reasons for ranking them in that way before reading further. 

In the following sections we will take a brief look at some common methods for 

comparing projects on the basis of their cash flow forecasts. 

Net profit 

The net profit of a project is the difference between the total costs and the total 

income over the life of the project. Project 2 in Table 3.2 shows the greatest net 

profit but this is at the expense of a large investment. Indeed, if we had £lm to 

invest, we might undertake all of the other three projects and obtain an even greater 

net profit 

Risk evaluation 

 

Risk is inevitable in a business organization when undertaking projects. However, 

the project manager needs to ensure that risks are kept to a minimal. Risks can be 

mainly divided between two types, negative impact risk and positive impact risk. 

Not all the time would project managers be facing negative impact risks as there 

are positive impact risks too. Once the risk has been identified, project managers 

need to come up with a mitigation plan or any other solution to counter attack the 

risk. 

Project Risk Management 

Managers can plan their strategy based on four steps of risk management which 

prevails in an organization. Following are the steps to manage risks effectively in 

an organization: 

 Risk Identification 

 Risk Quantification 

 Risk Response 

 Risk Monitoring and Control 

Let's go through each of the step in project risk management: 

Risk Identification 
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Managers face many difficulties when it comes to identifying and naming the 

risks that occur when undertaking projects. These risks could be resolved through 

structured or unstructured brainstorming or strategies. It's important to understand 

that risks pertaining to the project can only be handled by the project manager and 

other stakeholders of the project. 

Risks, such as operational or business risks will be handled by the relevant teams. 

The risks that often impact a project are supplier risk, resource risk and budget 

risk. Supplier risk would refer to risks that can occur in case the supplier is not 

meeting the timeline to supply the resources required. 

Resource risk occurs when the human resource used in the project is not enough 

or not skilled enough. Budget risk would refer to risks that can occur if the costs 

are more than what was budgeted. 

Risk Quantification 

Risks can be evaluated based on quantity. Project managers need to analyze the 

likely chances of a risk occurring with the help of a matrix. 

 
Using the matrix, the project manager can categorize the risk into four categories 

as Low, Medium, High and Critical. The probability of occurrence and the impact 

on the project are the two parameters used for placing the risk in the matrix 

categories. As an example, if a risk occurrence is low (probability = 2) and it has 

the highest impact (impact = 4), the risk can be categorized as 'High'. 

Risk Response 

When it comes to risk management, it depends on the project manager to choose 

strategies that will reduce the risk to minimal. Project managers can choose 

between the four risk response strategies, which are outlined below. 

 Risks can be avoided 

www.rejinpaul.comwww.rejinpaul.com

Download Useful Materials from Rejinpaul.com



 Pass on the risk 

 Take corrective measures to reduce the impact of risks 

 Acknowledge the risk 

Risk Monitoring and Control 

Risks can be monitored on a continuous basis to check if any change is made. 

New risks can be identified through the constant monitoring and assessing 

mechanisms. 

Risk Management Process 

Following are the considerations when it comes to risk management process: 

 Each person involved in the process of planning needs to identify and 

understand the risks pertaining to the project. 

 Once the team members have given their list of risks, the risks should be 

consolidated to a single list in order to remove the duplications. 

 Assessing the probability and impact of the risks involved with the help of a 

matrix. 

 Split the team into subgroups where each group will identify the triggers 

that lead to project risks. 

 The teams need to come up with a contingency plan whereby to strategically 

eliminate the risks involved or identified. 

 Plan the risk management process. Each person involved in the project is 

assigned a risk in which he/she looks out for any triggers and then finds a 

suitable solution for it. 

Risk Register 

Often project managers will compile a document, which outlines the risks 

involved and the strategies in place. This document is vital as it provides a huge 

deal of information. 

Risk register will often consists of diagrams to aid the reader as to the types of 

risks that are dealt by the organization and the course of action taken. The risk 

register should be freely accessible for all the members of the project team. 
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Project Risk; an Opportunity or a Threat? 

As mentioned above, risks contain two sides. It can be either viewed as a negative 

element or a positive element. Negative risks can be detrimental factors that can 

haphazard situations for a project. 

Therefore, these should be curbed once identified. On the other hand, positive 

risks can bring about acknowledgements from both the customer and the 

management. All the risks need to be addressed by the project manager. 

UNIT II        PROJECT LIFE CYCLE AND EFFORT ESTIMATION 

In software engineering, a software development methodology (also known as 

a system development methodology, software development life cycle, software 

development process, software process) is a splitting of software 

development work into distinct phases (or stages) containing activities with the 

intent of better planning and management. It is often considered a subset of 

the systems development life cycle. The methodology may include the pre-

definition of specific deliverables and artifacts that are created and completed by a 

project team to develop or maintain an application. 

Common methodologies include waterfall, prototyping, iterative and incremental 

development, spiral development, rapid application development, extreme 

programming and various types of agile methodology. Some people consider a 

life-cycle "model" a more general term for a category of methodologies and a 

software development "process" a more specific term to refer to a specific process 

chosen by a specific organization. For example, there are many specific software 

development processes that fit the spiral life-cycle model. 
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The three basic approaches applied to software development methodology 

frameworks. 

A variety of such frameworks have evolved over the years, each with its own 

recognized strengths and weaknesses. One software development methodology 

framework is not necessarily suitable for use by all projects. Each of the available 

methodology frameworks are best suited to specific kinds of projects, based on 

various technical, organizational, project and team considerations.  

Software development organizations implement process methodologies to ease the 

process of development. Sometimes, contractors may require methodologies 

employed, an example is the U.S. defense industry, which requires a rating based 

on process models to obtain contracts. The international standard for describing the 

method of selecting, implementing and monitoring the life cycle for software 

is ISO/IEC 12207. 

A decades-long goal has been to find repeatable, predictable processes that 

improve productivity and quality. Some try to systematize or formalize the 

seemingly unruly task of designing software. Others apply project 

management techniques to designing software. Large numbers of software projects 

do not meet their expectations in terms of functionality, cost, or delivery schedule - 

see List of failed and overbudget custom software projects for some notable 

examples. 
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Organizations may create a Software Engineering Process Group (SEPG), which is 

the focal point for process improvement. Composed of line practitioners who have 

varied skills, the group is at the center of the collaborative effort of everyone in the 

organization who is involved with software engineering process improvement. 

A particular development team may also agree to programming environment 

details, such as which integrated development environment is used, and one or 

more dominant programming paradigms, programming style rules, or choice of 

specific software libraries or software frameworks. These details are generally not 

dictated by the choice of model or general methodology. 

 

Choice of process models 

'The word "process* is sometimes used to emphasize the idea of a system in action. 

In order to achieve an outcome, the system will have to execute one or more 

activities: this is its process. This idea can be applied to the development of 

computer-based systems where a number of interrelated activities have to be 

undertaken to create a linal product. These activities can be organized in different 

ways and we can call these process models. 

A major part of the planning will be the choosing of the development methods to 

be used and the slotting of these into an overall process model. 

The planner needs not only to select methods but also to specify how the method is 

to be applied. With methods such as SSADM, there is a considerable degree of 

choice about how it is to be applied: not all parts of SSADM are compulsory. 

Many student projects have the rather basic failing that at the planning stage they 

claim that. say. SSADM is to be used: in the event, all that is produced are a few 

SSADM fragments such as a top level data flow diagram and a preliminary logical 

data structure diagram. If this is all the particular project requires, it should be 

stated at the outset. 

 

Project Management Made Easy 

What you need to know about… Project Management Made Easy! Project 

management consists of more than just a large building project and can encompass 

small projects as well. No matter what the size of your project, you need to have 

some sort of project management. How you manage your project has everything to 

do with its outcome. 
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Rapid application development (RAD) is both a general term used to refer to 

alternatives to the conventional waterfall model of software development as well as 

the name for James Martin's approach to rapid development. In general, RAD 

approaches to software development put less emphasis on planning and more 

emphasis on process. In contrast to the waterfall model, which calls for rigorously 

defined specification to be established prior to entering the development phase, 

RAD approaches emphasize adaptability and the necessity of adjusting 

requirements in response to knowledge gained as the project progresses. Prototypes 

are often used in addition to or sometimes even in place of design specifications. 

RAD is especially well suited (although not limited to) developing software that is 

driven by user interface requirements. Graphical user interface builders are often 

called rapid application development tools. Other approaches to rapid development 

include Agile methods and the spiral model. 

The James Martin RAD method 

 
Phases in the James Martin approach to RAD 

The James Martin approach to RAD divides the process into four distinct phases: 

1. Requirements planning phase – combines elements of the system planning 

and systems analysis phases of the Systems Development Life 

Cycle (SDLC). Users, managers, and IT staff members discuss and agree on 

business needs, project scope, constraints, and system requirements. It ends 

when the team agrees on the key issues and obtains management 

authorization to continue. 

2. User design phase – during this phase, users interact with systems analysts 

and develop models and prototypes that represent all system processes, 

inputs, and outputs. The RAD groups or subgroups typically use a 

combination of Joint Application Development (JAD) techniques and CASE 

tools to translate user needs into working models. User Design is a 

continuous interactive process that allows users to understand, modify, and 

eventually approve a working model of the system that meets their needs. 
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3. Construction phase – focuses on program and application development task 

similar to the SDLC. In RAD, however, users continue to participate and 

can still suggest changes or improvements as actual screens or reports are 

developed. Its tasks are programming and application development, coding, 

unit-integration and system testing. 

4. Cutover phase – resembles the final tasks in the SDLC implementation 

phase, including data conversion, testing, changeover to the new system, 

and user training. Compared with traditional methods, the entire process is 

compressed. As a result, the new system is built, delivered, and placed in 

operation much sooner.[6] 

Pros and cons of rapid application development 

In modern Information Technology environments, many systems are now built 

using some degree of Rapid Application Development[7] (not necessarily the James 

Martin approach). In addition to Martin's method, Agile methods and the Rational 

Unified Process are often used for RAD development. 

The advantages of RAD include: 

 Better quality. By having users interact with evolving prototypes the business 

functionality from a RAD project can often be much higher than that achieved 

via a waterfall model. The software can be more usable and has a better chance 

to focus on business problems that are critical to end users rather than technical 

problems of interest to developers. 

 Risk control. Although much of the literature on RAD focuses on speed and 

user involvement a critical feature of RAD done correctly is risk mitigation. It's 

worth remembering that Boehm initially characterized the spiral model as a risk 

based approach. A RAD approach can focus in early on the key risk factors and 

adjust to them based on empirical evidence collected in the early part of the 

process. E.g., the complexity of prototyping some of the most complex parts of 

the system. 

 More projects completed on time and within budget. By focusing on the 

development of incremental units the chances for catastrophic failures that have 

dogged large waterfall projects is reduced. In the Waterfall model it was 

common to come to a realization after six months or more of analysis and 

development that required a radical rethinking of the entire system. With RAD 

this kind of information can be discovered and acted upon earlier in the 

process.[2][8] 

The disadvantages of RAD include: 

 The risk of a new approach. For most IT shops RAD was a new approach that 

required experienced professionals to rethink the way they worked. Humans are 
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virtually always averse to change and any project undertaken with new tools or 

methods will be more likely to fail the first time simply due to the requirement 

for the team to learn. 

 Requires time of scarce resources. One thing virtually all approaches to RAD 

have in common is that there is much more interaction throughout the entire 

life-cycle between users and developers. In the waterfall model, users would 

define requirements and then mostly go away as developers created the system. 

In RAD users are involved from the beginning and through virtually the entire 

project. This requires that the business is willing to invest the time of 

application domain experts. The paradox is that the better the expert, the more 

they are familiar with their domain, the more they are required to actually run 

the business and it may be difficult to convince their supervisors to invest their 

time. Without such commitments RAD projects will not succeed. 

 Less control. One of the advantages of RAD is that it provides a flexible 

adaptable process. The ideal is to be able to adapt quickly to both problems and 

opportunities. There is an inevitable trade-off between flexibility and control, 

more of one means less of the other. If a project (e.g. life-critical software) 

values control more than agility RAD is not appropriate. 

 

AGILE  METHODS 

Agile Project Management is one of the revolutionary methods introduced for the 

practice of project management. This is one of the latest project management 

strategies that is mainly applied to project management practice in software 

development. Therefore, it is best to relate agile project management to the 

software development process when understanding it. 

From the inception of software development as a business, there have been a 

number of processes following, such as the waterfall model. With the 

advancement of software development, technologies and business requirements, 

the traditional models are not robust enough to cater the demands. 

Therefore, more flexible software development models were required in order to 

address the agility of the requirements. As a result of this, the information 

technology community developed agile software development models. 

'Agile' is an umbrella term used for identifying various models used for agile 

development, such as Scrum. Since agile development model is different from 

conventional models, agile project management is a specialized area in project 

management. 
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The Agile Process 

It is required for one to have a good understanding of the agile development 

process in order to understand agile project management. 

 
There are many differences in agile development model when compared to 

traditional models: 

 The agile model emphasizes on the fact that entire team should be a tightly 

integrated unit. This includes the developers, quality assurance, project 

management, and the customer. 

 Frequent communication is one of the key factors that makes this 

integration possible. Therefore, daily meetings are held in order to 

determine the day's work and dependencies. 

 Deliveries are short-term. Usually a delivery cycle ranges from one week to 

four weeks. These are commonly known as sprints. 

 Agile project teams follow open communication techniques and tools which 

enable the team members (including the customer) to express their views 

and feedback openly and quickly. These comments are then taken into 

consideration when shaping the requirements and implementation of the 

software. 

Scope of Agile Project Management 
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In an agile project, the entire team is responsible in managing the team and it is 

not just the project manager's responsibility. When it comes to processes and 

procedures, the common sense is used over the written policies. 

This makes sure that there is no delay is management decision making and 

therefore things can progress faster. 

In addition to being a manager, the agile project management function should also 

demonstrate the leadership and skills in motivating others. This helps retaining the 

spirit among the team members and gets the team to follow discipline. 

Agile project manager is not the 'boss' of the software development team. Rather, 

this function facilitates and coordinates the activities and resources required for 

quality and speedy software development. 

Responsibilities of an Agile Project Manager 

The responsibilities of an agile project management function are givem below. 

From one project to another, these responsibilities can slightly change and are 

interpreted differently. 

 Responsible for maintaining the agile values and practices in the project 

team. 

 The agile project manager removes impediments as the core function of the 

role. 

 Helps the project team members to turn the requirements backlog into 

working software functionality. 

 Facilitates and encourages effective and open communication within the 

team. 

 Responsible for holding agile meetings that discusses the short-term plans 

and plans to overcome obstacles. 

 Enhances the tool and practices used in the development process. 

 Agile project manager is the chief motivator of the team and plays the 

mentor role for the team members as well. 

Agile Project Management does not 
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 manage the software development team. 

 overrule the informed decisions taken by the team members. 

 direct team members to perform tasks or routines. 

 drive the team to achieve specific milestones or deliveries. 

 assign task to the team members. 

 make decisions on behalf of the team. 

 involve in technical decision making or deriving the product strategy. 

 

Extreme  programming (XP)  

Extreme programming (XP) is a software development methodology which is 

intended to improve software quality and responsiveness to changing customer 

requirements. As a type of agile software development,[1][2][3] it advocates frequent 

"releases" in short development cycles, which is intended to improve productivity 

and introduce checkpoints at which new customer requirements can be adopted. 

Other elements of extreme programming include: programming in pairs or doing 

extensive code review, unit testing of all code, avoiding programming of features 

until they are actually needed, a flat management structure, simplicity and clarity 

in code, expecting changes in the customer's requirements as time passes and the 

problem is better understood, and frequent communication with the customer and 

among programmers.[2][3][4] The methodology takes its name from the idea that the 

beneficial elements of traditional software engineering practices are taken to 

"extreme" levels. As an example, code reviews are considered a beneficial 

practice; taken to the extreme, code can be reviewed continuously, i.e. the practice 

of pair programming. 
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Basics of Software estimation 

Estimation is the process of finding an estimate, or approximation, which is a 

value that can be used for some purpose even if input data may be incomplete, 

uncertain, or unstable. 

Estimation determines how much money, effort, resources, and time it will take to 

build a specific system or product. Estimation is based on − 

 Past Data/Past Experience 

 Available Documents/Knowledge 

 Assumptions 

 Identified Risks 

The four basic steps in Software Project Estimation are − 

 Estimate the size of the development product. 

 Estimate the effort in person-months or person-hours. 

 Estimate the schedule in calendar months. 

 Estimate the project cost in agreed currency. 

Observations on Estimation 

 Estimation need not be a one-time task in a project. It can take place during 

− 

o Acquiring a Project. 

o Planning the Project. 

o Execution of the Project as the need arises. 
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 Project scope must be understood before the estimation process begins. It 

will be helpful to have historical Project Data. 

 Project metrics can provide a historical perspective and valuable input for 

generation of quantitative estimates. 

 Planning requires technical managers and the software team to make an 

initial commitment as it leads to responsibility and accountability. 

 Past experience can aid greatly. 

 Use at least two estimation techniques to arrive at the estimates and 

reconcile the resulting values. Refer Decomposition Techniques in the next 

section to learn about reconciling estimates. 

 Plans should be iterative and allow adjustments as time passes and more 

details are known. 

General Project Estimation Approach 

The Project Estimation Approach that is widely used is Decomposition 

Technique. Decomposition techniques take a divide and conquer approach. Size, 

Effort and Cost estimation are performed in a stepwise manner by breaking down 

a Project into major Functions or related Software Engineering Activities. 

Step 1 − Understand the scope of the software to be built. 

Step 2 − Generate an estimate of the software size. 

 Start with the statement of scope. 

 Decompose the software into functions that can each be estimated 

individually. 

 Calculate the size of each function. 

 Derive effort and cost estimates by applying the size values to your baseline 

productivity metrics. 

 Combine function estimates to produce an overall estimate for the entire 

project. 
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Step 3 − Generate an estimate of the effort and cost. You can arrive at the effort 

and cost estimates by breaking down a project into related software engineering 

activities. 

 Identify the sequence of activities that need to be performed for the project 

to be completed. 

 Divide activities into tasks that can be measured. 

 Estimate the effort (in person hours/days) required to complete each task. 

 Combine effort estimates of tasks of activity to produce an estimate for the 

activity. 

 Obtain cost units (i.e., cost/unit effort) for each activity from the database. 

 Compute the total effort and cost for each activity. 

 Combine effort and cost estimates for each activity to produce an overall 

effort and cost estimate for the entire project. 

Step 4 − Reconcile estimates: Compare the resulting values from Step 3 to those 

obtained from Step 2. If both sets of estimates agree, then your numbers are 

highly reliable. Otherwise, if widely divergent estimates occur conduct further 

investigation concerning whether − 

 The scope of the project is not adequately understood or has been 

misinterpreted. 

 The function and/or activity breakdown is not accurate. 

 Historical data used for the estimation techniques is inappropriate for the 

application, or obsolete, or has been misapplied. 

Step 5 − Determine the cause of divergence and then reconcile the estimates. 

Estimation Accuracy 

Accuracy is an indication of how close something is to reality. Whenever you 

generate an estimate, everyone wants to know how close the numbers are to 

reality. You will want every estimate to be as accurate as possible, given the data 

www.rejinpaul.comwww.rejinpaul.com

Download Useful Materials from Rejinpaul.com



you have at the time you generate it. And of course you don’t want to present an 

estimate in a way that inspires a false sense of confidence in the numbers. 

Important factors that affect the accuracy of estimates are − 

 The accuracy of all the estimate’s input data. 

 The accuracy of any estimate calculation. 

 How closely the historical data or industry data used to calibrate the model 

matches the project you are estimating. 

 The predictability of your organization’s software development process. 

 The stability of both the product requirements and the environment that 

supports the software engineering effort. 

 Whether or not the actual project was carefully planned, monitored and 

controlled, and no major surprises occurred that caused unexpected delays. 

Following are some guidelines for achieving reliable estimates − 

 Base estimates on similar projects that have already been completed. 

 Use relatively simple decomposition techniques to generate project cost and 

effort estimates. 

 Use one or more empirical estimation models for software cost and effort 

estimation. 

Refer to the section on Estimation Guidelines in this chapter. 

To ensure accuracy, you are always advised to estimate using at least two 

techniques and compare the results. 

Estimation Issues 

Often, project managers resort to estimating schedules skipping to estimate size. 

This may be because of the timelines set by the top management or the marketing 

team. However, whatever the reason, if this is done, then at a later stage it would 

be difficult to estimate the schedules to accommodate the scope changes. 
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While estimating, certain assumptions may be made. It is important to note all 

these assumptions in the estimation sheet, as some still do not document 

assumptions in estimation sheets. 

Even good estimates have inherent assumptions, risks, and uncertainty, and yet 

they are often treated as though they are accurate. 

The best way of expressing estimates is as a range of possible outcomes by 

saying, for example, that the project will take 5 to 7 months instead of stating it 

will be complete on a particular date or it will be complete in a fixed no. of 

months. Beware of committing to a range that is too narrow as that is equivalent 

to committing to a definite date. 

 You could also include uncertainty as an accompanying probability value. 

For example, there is a 90% probability that the project will complete on or 

before a definite date. 

 Organizations do not collect accurate project data. Since the accuracy of the 

estimates depend on the historical data, it would be an issue. 

 For any project, there is a shortest possible schedule that will allow you to 

include the required functionality and produce quality output. If there is a 

schedule constraint by management and/or client, you could negotiate on 

the scope and functionality to be delivered. 

 Agree with the client on handling scope creeps to avoid schedule overruns. 

 Failure in accommodating contingency in the final estimate causes issues. 

For e.g., meetings, organizational events. 

 Resource utilization should be considered as less than 80%. This is because 

the resources would be productive only for 80% of their time. If you assign 

resources at more than 80% utilization, there is bound to be slippages. 

Estimation Guidelines 

One should keep the following guidelines in mind while estimating a project − 

 During estimation, ask other people's experiences. Also, put your own 

experiences at task. 
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 Assume resources will be productive for only 80 percent of their time. 

Hence, during estimation take the resource utilization as less than 80%. 

 Resources working on multiple projects take longer to complete tasks 

because of the time lost switching between them. 

 Include management time in any estimate. 

 Always build in contingency for problem solving, meetings and other 

unexpected events. 

 Allow enough time to do a proper project estimate. Rushed estimates are 

inaccurate, high-risk estimates. For large development projects, the 

estimation step should really be regarded as a mini project. 

 Where possible, use documented data from your organization’s similar past 

projects. It will result in the most accurate estimate. If your organization has 

not kept historical data, now is a good time to start collecting it. 

 Use developer-based estimates, as the estimates prepared by people other 

than those who will do the work will be less accurate. 

 Use several different people to estimate and use several different estimation 

techniques. 

 Reconcile the estimates. Observe the convergence or spread among the 

estimates. Convergence means that you have got a good estimate. 

Wideband-Delphi technique can be used to gather and discuss estimates 

using a group of people, the intention being to produce an accurate, 

unbiased estimate. 

 Re-estimate the project several times throughout its life cycle. 

Effort and Cost estimation techniques 

Step 1: Determine the Type of Count 

There are three types of function point counts − 

 Development Function Point Count 

 Application Function Point Count 

 Enhancement Function Point Count 
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Development Function Point Count 

Function points can be counted at all phases of a development project from 

requirement to implementation stage. This type of count is associated with new 

development work and may include the prototypes, which may have been required 

as temporary solution, which supports the conversion effort. This type of count is 

called a baseline function point count. 

Application Function Point Count 

Application counts are calculated as the function points delivered, and exclude 

any conversion effort (prototypes or temporary solutions) and existing 

functionality that may have existed. 

Enhancement Function Point Count 

When changes are made to software after production, they are considered as 

enhancements. To size such enhancement projects, the Function Point Count gets 

Added, Changed or Deleted in the Application. 

Step 2: Determine the Boundary of the Count 

The boundary indicates the border between the application being measured and 

the external applications or the user domain. (Refer Figure 1) 

To determine the boundary, understand − 

 The purpose of the function point count 

 Scope of the application being measured 

 How and which applications maintain what data 

 The business areas that support the applications 

Step 3: Identify Each Elementary Process Required by the User 

Compose and/or decompose the functional user requirements into the smallest 

unit of activity, which satisfies all of the following criteria − 

 Is meaningful to the user. 

 Constitutes a complete transaction. 

 Is self-contained. 

 Leaves the business of the application being counted in a consistent state. 
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For example, the Functional User Requirement − “Maintain Employee 

information” can be decomposed into smaller activities such as add employee, 

change employee, delete employee, and inquire about employee. 

Each unit of activity thus identified is an Elementary Process (EP). 

Step 4: Determine the Unique Elementary Processes 

Comparing two EPs already identified, count them as one EP (same EP) if they − 

 Require the same set of DETs. 

 Require the same set of FTRs. 

 Require the same set of processing logic to complete the EP. 

Do not split an EP with multiple forms of processing logic into multiple Eps. 

For e.g., if you have identified ‘Add Employee’ as an EP, it should not be divided 

into two EPs to account for the fact that an employee may or may not have 

dependents. The EP is still ‘Add Employee’, and there is variation in the 

processing logic and DETs to account for dependents. 

Step 5: Measure Data Functions 

Classify each data function as either an ILF or an EIF. 

A data function shall be classified as an − 

 Internal Logical File (ILF), if it is maintained by the application being 

measured. 

 External Interface File (EIF) if it is referenced, but not maintained by the 

application being measured. 

ILFs and EIFs can contain business data, control data and rules based data. For 

example, telephone switching is made of all three types - business data, rule data 

and control data. Business data is the actual call. Rule data is how the call should 

be routed through the network, and control data is how the switches communicate 

with each other. 

Consider the following documentation for counting ILFs and EIFs − 

 Objectives and constraints for the proposed system. 

 Documentation regarding the current system, if such a system exists. 
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 Documentation of the users’ perceived objectives, problems and needs. 

 Data models. 

Step 5.1: Count the DETs for Each Data Function 

Apply the following rules to count DETs for ILF/EIF − 

 Count a DET for each unique user identifiable, non-repeated field 

maintained in or retrieved from the ILF or EIF through the execution of an 

EP. 

 Count only those DETs being used by the application that is measured when 

two or more applications maintain and/or reference the same data function. 

 Count a DET for each attribute required by the user to establish a 

relationship with another ILF or EIF. 

 Review related attributes to determine if they are grouped and counted as a 

single DET or whether they are counted as multiple DETs. Grouping will 

depend on how the EPs use the attributes within the application. 

Step 5.2: Count the RETs for Each Data Function 

Apply the following rules to count RETs for ILF/EIF − 

 Count one RET for each data function. 

 Count one additional RET for each of the following additional logical sub-

groups of DETs. 

o Associative entity with non-key attributes. 

o Sub-type (other than the first sub-type). 

o Attributive entity, in a relationship other than mandatory 1:1. 

Step 5.3: Determine the Functional Complexity for Each Data Function 

RETS 

Data Element Types (DETs) 

1-19 20-50 >50 

1 L L A 
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2 to 5 L A H 

>5 A H H 

Functional Complexity: L = Low; A = Average; H = High 

Step 5.4: Measure the Functional Size for Each Data Function 

Functional Complexity FP Count for ILF FP Count for EIF 

Low 7 5 

Average 10 7 

High 15 10 

Step 6: Measure Transactional Functions 

To measure transactional functions following are the necessary steps − 

Step 6.1: Classify each Transactional Function 

Transactional functions should be classified as an External Input, External Output 

or an External Inquiry. 

External Input 

External Input (EI) is an Elementary Process that processes data or control 

information that comes from outside the boundary. The primary intent of an EI is 

to maintain one or more ILFs and/or to alter the behavior of the system. 

All of the following rules must be applied − 

 The data or control information is received from outside the application 

boundary. 

 At least one ILF is maintained if the data entering the boundary is not 

control information that alters the behavior of the system. 
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 For the identified EP, one of the three statements must apply − 

o Processing logic is unique from processing logic performed by other 

EIs for the application. 

o The set of data elements identified is different from the sets identified 

for other EIs in the application. 

o ILFs or EIFs referenced are different from the files referenced by the 

other EIs in the application. 

External Output 

External Output (EO) is an Elementary Process that sends data or control 

information outside the application’s boundary. EO includes additional processing 

beyond that of an external inquiry. 

The primary intent of an EO is to present information to a user through processing 

logic other than or in addition to the retrieval of data or control information. 

The processing logic must − 

 Contain at least one mathematical formula or calculation. 

 Create derived data. 

 Maintain one or more ILFs. 

 Alter the behavior of the system. 

All of the following rules must be applied − 

 Sends data or control information external to the application’s boundary. 

 For the identified EP, one of the three statements must apply − 

o Processing logic is unique from the processing logic performed by 

other EOs for the application. 

o The set of data elements identified are different from other EOs in the 

application. 

o ILFs or EIFs referenced are different from files referenced by other 

EOs in the application. 

Additionally, one of the following rules must apply − 
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 The processing logic contains at least one mathematical formula or 

calculation. 

 The processing logic maintains at least one ILF. 

 The processing logic alters the behavior of the system. 

External Inquiry 

External Inquiry (EQ) is an Elementary Process that sends data or control 

information outside the boundary. The primary intent of an EQ is to present 

information to the user through the retrieval of data or control information. 

The processing logic contains no mathematical formula or calculations, and 

creates no derived data. No ILF is maintained during the processing, nor is the 

behavior of the system altered. 

All of the following rules must be applied − 

 Sends data or control information external to the application’s boundary. 

 For the identified EP, one of the three statements must apply − 

o Processing logic is unique from the processing logic performed by 

other EQs for the application. 

o The set of data elements identified are different from other EQs in the 

application. 

o The ILFs or EIFs referenced are different from the files referenced by 

other EQs in the application. 

Additionally, all of the following rules must apply − 

 The processing logic retrieves data or control information from an ILF or 

EIF. 

 The processing logic does not contain mathematical formula or calculation. 

 The processing logic does not alter the behavior of the system. 

 The processing logic does not maintain an ILF. 

Step 6.2: Count the DETs for Each Transactional Function 

Apply the following Rules to count DETs for EIs − 

 Review everything that crosses (enters and/or exits) the boundary. 
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 Count one DET for each unique user identifiable, non-repeated attribute that 

crosses (enters and/or exits) the boundary during the processing of the 

transactional function. 

 Count only one DET per transactional function for the ability to send an 

application response message, even if there are multiple messages. 

 Count only one DET per transactional function for the ability to initiate 

action(s) even if there are multiple means to do so. 

 Do not count the following items as DETs − 

o Attributes generated within the boundary by a transactional function 

and saved to an ILF without exiting the boundary. 

o Literals such as report titles, screen or panel identifiers, column 

headings and attribute titles. 

o Application generated stamps such as date and time attributes. 

o Paging variables, page numbers and positioning information, for e.g., 

‘Rows 37 to 54 of 211’. 

o Navigation aids such as the ability to navigate within a list using 

“previous”, “next”, “first”, “last” and their graphical equivalents. 

Apply the following rules to count DETs for EOs/EQs − 

 Review everything that crosses (enters and/or exits) the boundary. 

 Count one DET for each unique user identifiable, non-repeated attribute that 

crosses (enters and/or exits) the boundary during the processing of the 

transactional function. 

 Count only one DET per transactional function for the ability to send an 

application response message, even if there are multiple messages. 

 Count only one DET per transactional function for the ability to initiate 

action(s) even if there are multiple means to do so. 

 Do not count the following items as DETs − 
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o Attributes generated within the boundary without crossing the 

boundary. 

o Literals such as report titles, screen or panel identifiers, column 

headings and attribute titles. 

o Application generated stamps such as date and time attributes. 

o Paging variables, page numbers and positioning information, for e.g., 

‘Rows 37 to 54 of 211’. 

o Navigation aids such as the ability to navigate within a list using 

“previous”, “next”, “first”, “last” and their graphical equivalents. 

Step 6.3: Count the FTRs for Each Transactional Function 

Apply the following rules to count FTRs for EIs − 

 Count a FTR for each ILF maintained. 

 Count a FTR for each ILF or EIF read during the processing of the EI. 

 Count only one FTR for each ILF that is both maintained and read. 

Apply the following rule to count FTRs for EO/EQs − 

 Count a FTR for each ILF or EIF read during the processing of EP. 

Additionally, apply the following rules to count FTRs for EOs − 

 Count a FTR for each ILF maintained during the processing of EP. 

 Count only one FTR for each ILF that is both maintained and read by EP. 

 

COSMIC Full function points: 

The COSMIC method is an internationally standardized software sizing method. 

More specifically it is a method of measuring a ‘functional size’ of software. 

‘COSMIC’ stands for the Common Software Measurement International 

Consortium, a grouping of software measurement experts from around the world 

who, in 1998, saw the need to improve on traditional function point methods. 

The method developers describe it as a ‘second-generation’ method, since, in 

contrast to traditional function point methods, the COSMIC method is: 
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 one of the first functional size measurement methods developed to conform to 

the standard ISO/IEC 14143/1:2003 on this subject (five other functional size 

measurement methods pre-dated the method and remain conformant to the 

standard) 

 designed based on fundamental principles of software engineering and 

measurement theory, using concepts so that it is easily applicable to business 

application, real-time and infrastructure software 

 completely ‘open’. All the method documentation (measurement manual, 

guidelines, case studies, etc.) can be down-loaded, free of charge, from 

www.cosmic-sizing.org [1]. The measurement manual is available in Arabic, 

Chinese, Dutch, English, French, German, Italian, Japanese, Polish, Portuguese, 

Spanish and Turkish. The current version 4.0.1 of the measurement manual has 

been released early 2015. 

The COSMIC method can be used (as per the aim of all other Software 

Functional Sizing methods): 

 to provide a measure of the size of a software development or enhancement 

project’s work-output that may be used to derive performance measures such as 

‘productivity’ (= size/effort), etc. As the size measure depends only on the 

required functionality and is independent of any technology used, such 

measures can be used to compare performance across projects using different 

technologies 

 for use as the primary input to methods for estimating project effort. The ability 

to measure a software size from its requirements is especially valuable early in 

the life of a software project.   

 

 

UNIT III ACTIVITY PLANNING AND RISK MANAGEMENT 

 

Objective of activity planning 

Introduction to objective of activity planning objective of software project 

planning is to provide a framework that enables the manager to make reasonable 

estimates 

 • Resources 

 • Cost 

 • Schedules 
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These estimates are made within a limited time frame at the beginning of a 

software project and should be updated regularly as the project progresses.  

• In addition, estimates should attempt to define best case and worst-case scenarios 

so that project outcomes can be bounded. 

 • Planning is one of the most important anagement activities and is an ongoing 

effort throughout the life of the project 

 

Software project management begins with a set 

of activities that are collectively 

• called Project Planning. 

• The software project planner must estimate following things before a project 

begins: 

1.How much will it cost? 

2.How long will it take? 

3.How many people will it take? 

4.What might go wrong 

 

Project schedule 

 

• Split project into tasks and estimate time and resources required to complete each 

task 

• Organize tasks concurrently to make optimal use of workforce 

• Minimize task dependencies to avoid delays caused by one task waiting for 

another to complete 

• Dependent on project managers intuition and experience 

Scheduling problems 

• Estimating the difficulty of problems and 

hence the cost of developing a solution is hard 

• Productivity is not proportional to the number of people working on a task 

• Adding people to a late project makes it later because of  communication 

overheads 

• The unexpected always happens. Always allow contingency in planning 

Project & activities 

• Task, action or service it takes place 

• Project activities: 

• specify what will be done, how it will be done,who will do it and when in order 

to achieve  

your outcomes 
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• form the main content of your project planning 

• determine the resources and budget that you need to run your project. 

 

Network planning models: 

 

These project scheduling techniques model the project's activities and their 

relationships as a network. In the network, time flows from left to right. These 

techniques were originally developed in the 1950s - the two best known being 

CPM (Critical Path Method) and PERT (Program Evaluation Review Technique). 

More recently a variation on these techniques, called precedence networks, has 

become popular and it is this method that is adopted in the majority of computer 

applications currently available. All three methods are very similar and it must be 

admitted that many people use the same name (particularly CPM) indiscriminately 

to refer to any or all of the methods. 

 

Forward Pass & Backward Pass techniques 

n our last article, we explained the forward pass step in the critical path method. 

We showed the official approach, where the project starts at day 1 and an approach 

that is simpler to calculate in a PMP© exam situation, where the project starts at 

day 0. In considering the backward pass, we will use the same example and again 

offer the 1-based and 0-based solutions. 

When we had worked through the forward pass using the 1-based technique, our 

network diagram was: 

 
In order to identify the critical path and to detect float in the other paths, we need 

to carry out a backward pass. This augments the diagram as follows: 
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Just like the forward pass, the backward pass requires some tricky calculations. We 

begin, by taking the last Early Finish in the diagram (that of activity D in this case) 

and subtracting the estimated duration. This gives us the Late Finish for the 

preceding activities (B and C).To get the Late Start for activity D, we need to add 

one to this figure. Now, the float (0 in the case of activity D) is calculated by 

subtracting the Early Start from the Late Start. 

With activity B, we do the same series of operations. Subtract the duration (2 days) 

from the Late Finish (day 5). Because our predecessor activity (activity A) has two 

successors, we will have to determine which of these will have the smaller value. 

This will become the Late Finish for activity A. If activity B has the smaller value, 

the Late Finish of activity A will be 3. To get the Late Start for activity B, we need 

to add one to this figure to obtain 4. Subtracting the Early Start from the Late Start 

gives us 1 day’s worth of float. 

Activity C is calculated the same way. Its suggestion for activity A’s Late Finish is 

activity C’s Late Finish (5) – its estimated duration (3) = 2. This is smaller than 

what activity B proposes (3), so we will use this value instead. To complete the 

values for activity C, we need to add 1 to activity A’s Late Finish to obtain the 

Late Start (3) and then subtract the Early Start from the Late Start to get the float – 

which is 0 here. 

Activity A now has a Late Finish of 2 (the smaller of its successor’s Late Starts – 

1). So subtract activity A’s estimated duration (2) and add 1 to get its Late Start 

(1). Subtracting the Early Start from the Late Start gives a float of 0. In other 

words, the critical path is ACD. 

Using Velopi’s 0-based technique, we need to start with a different forward pass: 
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Now, the procedure is to take the Early Finish for the last activity (activity D) and 

make it the Late Finish: 

 
Now subtract activity D’s estimated duration (5) to give a Late Start of 5. Subtract 

activity D’s Early Start (5) from its Late Start (5) to obtain a float of 0. 

Moving backwards, both activities B and C are assigned activity D’s Late Start 

value (5) as their Late Finishes. Subtracting their estimated durations gives an 

Early Start of 3 for activity B and an Early Start of 2 for activity C. Subtracting the 

Early Starts from the Late Starts gives us the float. This is 1 for activity B and 0 for 

activity C. 

Finally, activity A’s Late Finish is the lowest Late Start of its successors. In this 

case, it is the lower of activity B’s Late Start (3) and activity C’s Late Start (2). 

Thus activity A’s Late Finish becomes 2. Its estimated duration (2) is subtracted 

from this Late Finish (2) to give us day 0 as the Late Start. Subtracting activity A’s 

Early Start from its Late Start gives a float of 0 and the critical path is once more 

ACD. 
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PERT TECHNIQUE: 

Before any activity begins related to the work of a project, every project requires 

an advanced, accurate time estimate. Without an accurate estimate, no project can 

be completed within the budget and the target completion date. 

Developing an estimate is a complex task. If the project is large and has many 

stakeholders, things can be more complex. 

Therefore, there have been many initiatives to come up with different techniques 

for estimation phase of the project in order to make the estimation more accurate. 

PERT (Program Evaluation and Review Technique) is one of the successful and 

proven methods among the many other techniques, such as, CPM, Function Point 

Counting, Top-Down Estimating, WAVE, etc. 

PERT was initially created by the US Navy in the late 1950s. The pilot project 

was for developing Ballistic Missiles and there have been thousands of contractors 

involved. 

After PERT methodology was employed for this project, it actually ended two 

years ahead of its initial schedule. 

The PERT Basics 

At the core, PERT is all about management probabilities. Therefore, PERT 

involves in many simple statistical methods as well. 

Sometimes, people categorize and put PERT and CPM together. Although CPM 

(Critical Path Method) shares some characteristics with PERT, PERT has a 

different focus. 

Same as most of other estimation techniques, PERT also breaks down the tasks 

into detailed activities. 

Then, a Gantt chart will be prepared illustrating the interdependencies among the 

activities. Then, a network of activities and their interdependencies are drawn in 

an illustrative manner. 

In this map, a node represents each event. The activities are represented as arrows 

and they are drawn from one event to another, based on the sequence. 
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Next, the Earliest Time (TE) and the Latest Time (TL) are figured for each 

activity and identify the slack time for each activity. 

When it comes to deriving the estimates, the PERT model takes a statistical route 

to do that. We will cover more on this in the next two sections. 

Following is an example PERT chart: 

 

The Three Chances 

There are three estimation times involved in PERT; Optimistic Time Estimate 

(TOPT), Most Likely Time Estimate (TLIKELY), and Pessimistic Time Estimate 

(TPESS). 

In PERT, these three estimate times are derived for each activity. This way, a 

range of time is given for each activity with the most probable value, TLIKELY. 

Following are further details on each estimate: 

1. TOPT 

This is the fastest time an activity can be completed. For this, the assumption is 

made that all the necessary resources are available and all predecessor activities 

are completed as planned. 

2. TLIKELY 

Most of the times, project managers are asked only to submit one estimate. In that 

case, this is the estimate that goes to the upper management. 
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3. TPESS 

This is the maximum time required to complete an activity. In this case, it is 

assumed that many things go wrong related to the activity. A lot of rework and 

resource unavailability are assumed when this estimation is derived. 

The PERT Mathematics 

BETA probability distribution is what works behind PERT. The expected 

completion time (E) is calculated as below: 

E = (TOPT + 4 x TLIEKLY + TPESS) / 6 

At the same time, the possible variance (V) of the estimate is calculated as below: 

V = (TPESS - TOPT)^2 / 6^2 

Now, following is the process we follow with the two values: 

 For every activity in the critical path, E and V are calculated. 

 Then, the total of all Es are taken. This is the overall expected completion 

time for the project. 

 Now, the corresponding V is added to each activity of the critical path. This 

is the variance for the entire project. This is done only for the activities in 

the critical path as only the critical path activities can accelerate or delay the 

project duration. 

 Then, standard deviation of the project is calculated. This equals to the 

square root of the variance (V). 

 Now, the normal probability distribution is used for calculating the project 

completion time with the desired probability. 

Monte Carlo simulation 

Having been named after the principality famous for its casinos, the term Monte 

Carlo Analysis conjures images of an intricate strategy aimed at maximizing one's 

earnings in a casino game. 

However, Monte Carlo Analysis refers to a technique in project management 

where a manager computes and calculates the total project cost and the project 

schedule many times. 

www.rejinpaul.comwww.rejinpaul.com

Download Useful Materials from Rejinpaul.com



This is done using a set of input values that have been selected after careful 

deliberation of probability distributions or potential costs or potential durations. 

Importance of the Monte Carlo Analysis 

The Monte Carlo Analysis is important in project management as it allows a 

project manager to calculate a probable total cost of a project as well as to find a 

range or a potential date of completion for the project. 

Since a Monte Carlo Analysis uses quantified data, this allows project managers 

to better communicate with senior management, especially when the latter is 

pushing for impractical project completion dates or unrealistic project costs. 

Also, this type of an analysis allows the project managers to quantify perils and 

ambiguities in project schedules. 

A Simple Example of the Monte Carlo Analysis 

A project manager creates three estimates for the duration of the project: one 

being the most likely duration, one the worst case scenario and the other being the 

best case scenario. For each estimate, the project manager consigns the probability 

of occurrence. 

The project is one that involves three tasks: 

 The first task is likely to take three days (70% probability), but it can also be 

completed in two days or even four days. The probability of it taking two 

days to complete is 10% and the probability of it taking four days to finish 

is 20%. 

 The second task has a 60% probability of taking six days to finish, a 20% 

probability each of being completed in five days or eight days. 

 The final task has an 80% probability of being completed in four days, 5% 

probability of being completed in three days and a 15% probability of being 

completed in five days. 

Using the Monte Carlo Analysis, a series of simulations are done on the project 

probabilities. The simulation is to run for a thousand odd times, and for each 

simulation, an end date is noted. 
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Once the Monte Carlo Analysis is completed, there would be no single project 

completion date. Instead the project manager has a probability curve depicting the 

likely dates of completion and the probability of attaining each. 

Using this probability curve, the project manager informs the senior management 

of the expected date of completion. The project manager would choose the date 

with a 90% chance of attaining it. 

Therefore, it could be said that using the Monte Carlo Analysis, the project has a 

90% chance of being completed in X number of days. 

Similarly, a project manager can adjudge the estimated budget for a project using 

probabilities to simulate different end results and in turn use the findings in a 

probability curve. 

How is the Monte Carlo Analysis Carried Out? 

The above example was one that contained a mere three tasks. In reality, such 

projects contain hundreds if not thousands of tasks. 

Using the Monte Carlo Analysis, a project manager is able to derive a probability 

curve to show the ambiguity surrounding the duration and the costs surrounding 

these hundreds or thousands of tasks. 

Conducting simulations involving hundreds or thousands of tasks is a tedious job 

to be done manually. 

Today there is project management scheduling software that can conduct 

thousands of simulations and offer the project manager different end results in a 

probability curve. 

The Different Types of Probability Distributions/Curves 

A Monte Carlo Analysis shows the risk analysis involved in a project through a 

probability distribution that is a model of possible values. 

Some of the commonly used probability distributions or curves for Monte Carlo 

Analysis include: 

 The Normal or Bell Curve - In this type of probability curve, the values in 

the middle are the likeliest to occur. 
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 The Lognormal Curve - Here values are skewed. A Monte Carlo Analysis 

gives this type of probability distribution for project management in the real 

estate industry or oil industry. 

 The Uniform Curve - All instances have an equal chance of occurring. 

This type of probability distribution is common with manufacturing costs 

and future sales revenues for a new product. 

 The Triangular Curve - The project manager enters the minimum, 

maximum or most likely values. The probability curve, a triangular one, 

will display values around the most likely option. 

Resource Allocation 

resource allocation is the assignment of available resources to various uses. In the 

context of an entire economy, resources can be allocated by various means, such 

as markets or central planning. 

In project management, resource allocation or resource management is the 

scheduling of activities and the resources required by those activities while taking 

into consideration both the resource availability and the project time 

In strategic planning, resource allocation is a plan for using available resources, for 

example human resources, especially in the near term, to achieve goals for the 

future. It is the process of allocating scarce resources among the various projects or 

business unit 

Resource allocation may be decided by using computer programs applied to a 

specific domain to automatically and dynamically distribute resources to 

applicants. 

This is especially common in electronic devices dedicated to routing and 

communication. For example, channel allocation in wireless communication may 

be decided by a base transceiver station using an appropriate algorithm. 

One class of resource whereby applicants bid for the best resource(s) according to 

their balance of "money", as in an online auction business model (see also auction 

theory). A study by Emmanuel Yarteboi Annan shows that this is highly important 

in the resource allocation sector. 

 

 

Creation of critical patterns 

The job pattern of an IT company engaged in software development can be seen 

split in two parts: 
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 Software Creation 

 Software Project Management 

A project is well-defined task, which is a collection of several operations done in 

order to achieve a goal (for example, software development and delivery). A 

Project can be characterized as: 

 Every project may has a unique and distinct goal. 

 Project is not routine activity or day-to-day operations. 

 Project comes with a start time and end time. 

 Project ends when its goal is achieved hence it is a temporary phase in the 

lifetime of an organization. 

 Project needs adequate resources in terms of time, manpower, finance, 

material and knowledge-bank. 

Software Project 

A Software Project is the complete procedure of software development from 

requirement gathering to testing and maintenance, carried out according to the 

execution methodologies, in a specified period of time to achieve intended 

software product. 

Need of software project management 

Software is said to be an intangible product. Software development is a kind of all 

new stream in world business and there’s very little experience in building 

software products. Most software products are tailor made to fit client’s 

requirements. The most important is that the underlying technology changes and 

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

applied to the other one. All such business and environmental constraints bring 

risk in software development hence it is essential to manage software projects 

efficiently. 
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The image above shows triple constraints for software projects. It is an essential 

part of software organization to deliver quality product, keeping the cost within 

client’s budget constrain and deliver the project as per scheduled. There are 

several factors, both internal and external, which may impact this triple constrain 

triangle. Any of three factor can severely impact the other two. 

Therefore, software project management is essential to incorporate user 

requirements along with budget and time constraints. 

Software Project Manager 

A software project manager is a person who undertakes the responsibility of 

executing the software project. Software project manager is thoroughly aware of 

all the phases of SDLC that the software would go through. Project manager may 

never directly involve in producing the end product but he controls and manages 

the activities involved in production. 

A project manager closely monitors the development process, prepares and 

executes various plans, arranges necessary and adequate resources, maintains 

communication among all team members in order to address issues of cost, 

budget, resources, time, quality and customer satisfaction. 

Let us see few responsibilities that a project manager shoulders - 

Managing People 

 Act as project leader 

 Liaison with stakeholders 

 Managing human resources 

 Setting up reporting hierarchy etc. 

Managing Project 

 Defining and setting up project scope 

 Managing project management activities 

 Monitoring progress and performance 

 Risk analysis at every phase 

 Take necessary step to avoid or come out of problems 

 Act as project spokesperson 
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Software Management Activities 

Software project management comprises of a number of activities, which contains 

planning of project, deciding scope of software product, estimation of cost in 

various terms, scheduling of tasks and events, and resource management. Project 

management activities may include: 

 Project Planning 

 Scope Management 

 Project Estimation 

 

 

 

UNIT IV PROJECT MANAGEMENT AND CONTROL 

 

A Project Management Framework 

Have you ever worked on a project that was completed smoothly, on time with 

great results? Then you probably had a good project manager who used a project 

management framework to assure success. 

What is a project management framework? Basically, it is a combination of 

processes, tasks, and tools used to transition a project from start to finish. An 

overview of a generic process used by this framework is: 

 Initiation: when the project starts 

 Planning: when all of the key decisions are made 

 Execution: when project work actually takes place 

 Control: when adjustments are made to the plan 

 Monitoring: when project progress is checked 

 Termination: when the project comes to an end 

Each stage of this process involves the completion of many tasks by project team 

members using various tools. The generic process just described is a project's 

lifecycle from initiation to termination, which is one part of the framework. Now 

let's dive deeper into the three parts of a project management framework: 

lifecycle, control cycle, and tools and templates. 

Lifecycle 
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The lifecycle of the framework explains the stages involved in the project and what 

needs to happen at each stage. It allows the management team to make adjustments 

and customize the stages based on the size and scope of the project. 

For example, a company that is completing a project designing children's learning 

materials may have a lifecycle as follows: 

1. First, the company initiates the project. The company may go through numerous 

upfront procedures to decide whether or not to pursue the business opportunity, 

make it available for bids, and finalize contracts. 

2. Second, the company plans the project. The company defines in detail the 

project deliverables, schedule, detailed budget, etc. 

3. Third, the company executes the project by proceeding with actual project tasks 

such as creating the learning materials. It manages the project according to plan by 

using the control cycle to monitor progress and adjust the plan if required. 

 

Collection of data Project termination 

Regardless whether a successful project is completed by inclusion, integration, or 

extinction, a plan must be developed to terminate it. An organization that is 

project-oriented may have a "termination manager" whose primary responsibility is 

to effectively and efficiently end projects. The duties of a termination manager 

may include the following (Meredith & Mantel, 1995): 

 

* Ensure the project is complete. 

 

* Ensure delivery and client acceptance. 

 

* Prepare a final report. 

 

* Ensure that all bills have been paid and that the final invoice has been sent to the 

client. 

 

* Redistribute personnel, materials, equipment, and any other resources. 

 

* Determine what records (manuals, reports, and other paperwork) are to be kept 

and place them in storage. 

 

* Assign responsibility for product support, if necessary. 

 

* Oversee the closing of the project's books. 
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It is equally as important that team members not be penalized for participating in 

what may turn out to be an unsuccessful project. If team members are penalized, 

they will be less willing to end a project or will become risk averse. 

 

This brings us to the human side of the termination process. Senior management 

and the team leader must recognize and reward the accomplishments of the project 

team. Doing so creates a corporate culture that encourages success and the 

motivation to do well. Acknowledging the dedication and achievements of the 

project team will enable team members to proceed to their next assignment with a 

more loyal and positive attitude (Stevens, 1992). Unfortunately, near the end of a 

project it is easy to neglect these kinds of important details because most of the 

team is looking forward to the next project, or worse, do not want the project to 

end. 

 

Impact of Project Cancellation 

 

A project may be canceled for a variety of reasons, including lack of funding, 

technological obsolescence, changes in consumer trends, mergers and acquisitions, 

loss of the "champion," and negative cost/benefit relationships. Although the 

reasons may vary, the impact is frequently the same. Project cancellation can affect 

employee productivity, the reputation of the firm, and the value of the firm's stock. 

Although there is little research on the topic of employee productivity and project 

cancellation, what little there is suggests that a project team's perception of the 

cancellation may influence their productivity for the next several years. However, 

there are guidelines to help soften the impact of cancellation on the team. To begin 

with, it is essential that the project team be included in the cancellation process and 

should be made aware of the rationale behind the cancellation well before the 

official announcement. Moreover, this rationale should be consistent with the 

perceptions of the project team (Bommer & Pease, 1991). 

 

A study found eight factors that influenced whether an employee perceived the 

cancellation of a project negatively (Bommer & Pease, 1991): 

 

1. The rationale for cancellation. 

 

2. Communication between management and the project team. 

 

3. Careful planning for the cancellation process. 

 

4. Strong management commitment and support for the project from its beginning. 

 

5. Effective planning and leadership of the project. 
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6. Prompt and comparable reassignment of project personnel. 

 

7. Acknowledgment of the efforts of the project team. 

 

8. Participation of the project team in the cancellation decision-making process. 

 

As might be expected, the output and commitment of team members immediately 

before a project is cancelled, and for one or two months after the announcement, 

will be drastically reduced. This loss in productivity and commitment will be 

exacerbated if the project team perceives the cancellation negatively. Worse, the 

individual's commitment to the organization may depend on his or her perception 

of the cancellation. Employees that view a cancellation in a more positive light will 

have higher levels of commitment than do those who view it more negatively 

(Bommer & Pease, 1991). 

 

How a project is viewed within the organization is also very important. Because 

corporate resources can be very limited, projects that are perceived to be draining 

scarce resources tend to undercut morale. Other project teams envy the resources 

"squandered" on unproductive or falling projects. This, in turn, leads employees to 

question the wisdom of senior management (Mandell & Murphy, 1989), and 

reduces their productivity and level of commitment to the organization. 

 

VISUALIZING PROGRESS: 

 

Having collected data about project progress, a manager needs some way of 

presenting that data to greatest effect. In this section, we look at some methods of 

presenting a picture of the project and its future. Some of these methods (such as 

Gantt charts) provide a static picture, a single snap-shot, whereas others (such as 

time-line charts) try to show how the project has progressed and changed through 

time. 

The Gantt chart 

One of the simplest and oldest techniques for tracking project progress is the Gantt 

chart. This is essentially an activity bar chart indicating scheduled activity dates 

Henry Gantt (1861-1919) was an industrial engineer interested in the efficient 

organization of work. 

and durations frequently augmented with activity floats. Reported progress is 

recorded on the chart (normally by shading activity bars) and a 'today cursor' 

provides an immediate visual indication of which activities are ahead or behind 
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schedule. Figure 9.5 shows part of Amanda's Gantt chart as at the end of Tuesday 

of week 17. Code & test module D has been completed ahead of schedule and code 

& test module A appears also to be ahead of schedule. The coding and testing of 

the other two modules are behind schedule 

 

PROJECT TRACKING: 

The term complexity stands for state of events or things, which have multiple 

interconnected links and highly complicated structures. In software programming, 

as the design of software is realized, the number of elements and their 

interconnections gradually emerge to be huge, which becomes too difficult to 

understand at once. 

Software design complexity is difficult to assess without using complexity metrics 

and measures. Let us see three important software complexity measures. 

Halstead's Complexity Measures 

In 1977, Mr. Maurice Howard Halstead introduced metrics to measure software 

complexity. Halstead’s metrics depends upon the actual implementation of 

program and its measures, which are computed directly from the operators and 

operands from source code, in static manner. It allows to evaluate testing time, 

vocabulary, size, difficulty, errors, and efforts for C/C++/Java source code. 

According to Halstead, “A computer program is an implementation of an 

algorithm considered to be a collection of tokens which can be classified as either 

operators or operands”. Halstead metrics think a program as sequence of operators 

and their associated operands. 

He defines various indicators to check complexity of module. 

Parameter Meaning 

n1 Number of unique operators 

n2 Number of unique operands 

N1 Number of total occurrence of operators 

N2 Number of total occurrence of operands 
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When we select source file to view its complexity details in Metric Viewer, the 

following result is seen in Metric Report: 

Metric Meaning Mathematical Representation 

N Vocabulary n1 + n2 

N Size N1 + N2 

V Volume Length * Log2 Vocabulary 

D Difficulty (n1/2) * (N1/n2) 

E Efforts Difficulty * Volume 

B Errors Volume / 3000 

T Testing time Time = Efforts / S, where S=18 seconds. 

 

Software Configuration Management 

In software engineering, software configuration management (SCM or S/W 

CM) is the task of tracking and controlling changes in the software, part of the 

larger cross-disciplinary field of configuration management.SCM practices 

include revision control and the establishment of baselines. If something goes 

wrong, SCM can determine what was changed and who changed it. If a 

configuration is working well, SCM can determine how to replicate it across many 

hosts. 

 

The goals of SCM are generally  

 Configuration identification - Identifying configurations, configuration 

items and baselines. 

 Configuration control - Implementing a controlled change process. This is 

usually achieved by setting up a change control board whose primary function 

is to approve or reject all change requests that are sent against any baseline. 

 Configuration status accounting - Recording and reporting all the necessary 

information on the status of the development process. 
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 Configuration auditing - Ensuring that configurations contain all their intended 

parts and are sound with respect to their specifying documents, including 

requirements, architectural specifications and user manuals. 

 Build management - Managing the process and tools used for builds. 

 Process management - Ensuring adherence to the organization's development 

process. 

 Environment management - Managing the software and hardware that host the 

system. 

 Teamwork - Facilitate team interactions related to the process. 

 Defect tracking - Making sure every defect has traceability back to the source. 

With the introduction of cloud computing the purposes of SCM tools have become 

merged in some cases. The SCM tools themselves have become virtual appliances 

that can be instantiated as virtual machines and saved with state and version. The 

tools can model and manage cloud-based virtual resources, including virtual 

appliances, storage units, and software bundles. The roles and responsibilities of 

the actors have become merged as well with developers now being able to 

dynamically instantiate virtual servers and related resources. 

 

CONTRACT MANAGEMENT: 

 

Contract management or contract administration is the management of 

contracts made with customers, vendors, partners, or employees. The personnel 

involved in contract administration required to negotiate, support and manage 

effective contracts are often expensive to train and retain. Contract management 

includes negotiating the terms and conditions in contracts and ensuring compliance 

with the terms and conditions, as well as documenting and agreeing on any 

changes or amendments that may arise during its implementation or execution. It 

can be summarized as the process of systematically and efficiently managing 

contract creation, execution, and analysis for the purpose of maximizing financial 

and operational performance and minimizing risk. 

Common commercial contracts include employment letters, 

sales invoices, purchase orders, and utility contracts. Complex contracts are often 

necessary for construction projects, goods or services that are highly regulated, 

goods or services with detailed technical specifications, intellectual property (IP) 

agreements, outsourcing and international trade. Most larger contracts require the 

effective use of contract management software to aid administration among 

multiple parties. 

A study has found that for "42% of enterprises...the top driver for improvements in 

the management of contracts is the pressure to better assess and mitigate risks" and 
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additionally,"nearly 65% of enterprises report that contract lifecycle 

management (CLM) has improved exposure to financial and legal risk. 

Contract MANAGENTt 

A contract is a written or oral legally-binding agreement between the parties 

identified in the agreement to fulfill the terms and conditions outlined in the 

agreement. A prerequisite requirement for the enforcement of a contract, amongst 

other things, is the condition that the parties to the contract accept the terms of the 

claimed contract. Historically, this was most commonly achieved through signature 

or performance, but in many jurisdictions - especially with the advance of 

electronic commerce - the forms of acceptance have expanded to include various 

forms of electronic signature 

Contracts can be of many types, e.g. sales contracts (including leases), purchasing 

contracts, partnership agreements, trade agreements, and intellectual property 

agreements. 

 A sales contract is a contract between a company (the seller) and 

a customer where the company agrees to sell products and/or services and the 

customer in return is obligated to pay for the product/services bought. 

 A purchasing contract is a contract between a company (the buyer) and a 

supplier who is promising to sell products and/or services within agreed terms 

and conditions. The company (buyer) in return is obligated to acknowledge the 

goods / or service and pay for liability created. 

 A partnership agreement may be a contract which formally establishes the 

terms of a partnership between two legal entities such that they regard each 

other as 'partners' in a commercial arrangement. However, such expressions 

may also be merely a means to reflect the desire of the contracting parties to act 

'as if' both are in a partnership with common goals. Therefore, it might not be 

the common law arrangement of a partnership which by definition creates 

fiduciary duties and which also has 'joint and several' liabilities. 

 

UNIT V STAFFING IN SOFTWARE PROJECTS 

 

Managing people 

Managing People and Organizing Teams 

 ƒ  Often the most difficult areas in managing software development projects ƒ   

“Most managers are willing to concede the idea that they’ve got more people 

worries than technical worries. But they seldom manage that way.” (DeMarco & 

Lister, Peopleware)  

ƒ  One reason: technical experts become managers ƒ  Important areas: ƒ  Selecting 

right people for the job ƒ  Motivating people ƒ  Working as a team 
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Suggested Skills for a Project Manager ƒ  

 Communication skills: listening, persuading ƒ  Organizational skills: planning, 

goal-setting, analyzing ƒ  Team building skills: empathy, motivation  

ƒ  Leadership skills: set example, energetic, positive, delegates, vision (big picture) 

ƒ  

 Coping skills: flexibility, creativity, patience, persistence ƒ   

Technological skills: experience, project knowledge 

 ƒ  Negotiation skills: negotiates with management to get good team members, 

enough resources and reasonable goals and schedule. 

 

PM’s Role between Management and Project Team  

Management/customer might set conflicting/impossible requirements and goals for 

the project ƒ  Project team needs goals that are reachable within project schedule  

ƒ  Project manager is a link between the groups and negotiates the resources and the 

goals. 

How to Build Effective Teams ƒ  Team cohesion (=yhtenäisyys, yhteenkuuluvuus) 

ƒ  

 Kick-off meeting ƒ  Collocation ƒ  Sense of team identity ƒ  Frequent and free 

communication ƒ  Trust building (e.g. role based, achievement based) ƒ  Give 

frequent, easy opportunities for the team to succeed together and celebrate the 

achievement (e.g., team dinner after achieving a milestone) ƒ  Jelled teams have fun 

working together! 

 

Organizational behavior: 

 

Organizational Behavior 

Why do people behave a certain way in an organizational environment? What 

factors affect job performance, employee interaction, job commitment, leadership 

and managerial styles? Individuals have studied this very topic for decades in order 

to find ways of increasing organizational performance. Organizational 

behavior is the study of both group and individual performance and activity within 

an organization. 

This area of study examines human behavior in a work environment and 

determines its impact on job structure, performance, communication, motivation, 

leadership, etc. Internal and external perspectives are two theories of how 

organizational behavior can be viewed by companies. Let's take a look at how the 

perspectives are different through examining Ninja Corporation. 

Internal Perspective 
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The Ninja Corporation has two human resource managers at their headquarters. 

Julia and Nick have different opinions regarding how to use organizational 

behavioral factors to improve work conditions. Julia embraces the internal 

perspective and believes that employees' behavior is in large part based on their 

own personal feelings, interactions, thoughts and experiences. 

This theory revolves around the idea that, in order to understand individuals in an 

organizational environment, an individual must understand the person's thoughts, 

feelings and personal values. Recently, a manager mentioned to Julia that she was 

having difficulty with motivating one of her subordinates in the sales division. 

Julia met with the manager and employee to see what advice she could offer in this 

situation. 

Julia spoke with the subordinate, who revealed that he wanted to achieve his sales 

goals and felt that his co-workers were getting the best territories and extra 

feedback. Once Julia was able to uncover the subordinate's internal employment 

issues, she then could explain what motivational techniques would improve his 

performance to the manager. Her human resource coworker, Nick, had the opposite 

view of organizational behavior. 

Best methods of staff selection 

Employee Selection is the process of putting right men on right job. It is a 

procedure of matching organizational requirements with the skills and 

qualifications of people. Effective selection can be done only when there is 

effective matching. By selecting best candidate for the required job, the 

organization will get quality performance of employees. Moreover, organization 

will face less of absenteeism and employee turnover problems. By selecting right 

candidate for the required job, organization will also save time and money. Proper 

screening of candidates takes place during selection procedure. All the potential 

candidates who apply for the given job are tested. 

But selection must be differentiated from recruitment, though these are two phases 

of employment process. Recruitment is considered to be a positive process as it 

motivates more of candidates to apply for the job. It creates a pool of applicants. It 

is just sourcing of data. While selection is a negative process as the inappropriate 

candidates are rejected here. Recruitment precedes selection in staffing process. 

Selection involves choosing the best candidate with best abilities, skills and 

knowledge for the required job. 

The Employee selection Process takes place in following order- 

1. Preliminary Interviews- It is used to eliminate those candidates who do not 

meet the minimum eligiblity criteria laid down by the organization. The 

skills, academic and family background, competencies and interests of the 
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candidate are examined during preliminary interview. Preliminary 

interviews are less formalized and planned than the final interviews. The 

candidates are given a brief up about the company and the job profile; and it 

is also examined how much the candidate knows about the company. 

Preliminary interviews are also called screening interviews. 

2. Application blanks- The candidates who clear the preliminary interview are 

required to fill application blank. It contains data record of the candidates 

such as details about age, qualifications, reason for leaving previous job, 

experience, etc. 

3. Written Tests- Various written tests conducted during selection procedure 

are aptitude test, intelligence test, reasoning  

Hackman and Oldham job characteristics model 

The job characteristics model, designed by Hackman and Oldham, is based on the 

idea that the task itself is key to employee motivation. Specifically, a boring and 

monotonous job stifles motivation to perform well, whereas a challenging job 

enhances motivation. Variety, autonomy and decision authority are three ways of 

adding challenge to a job. Job enrichment and job rotation are the two ways of 

adding variety and challenge. 

It states that there are five core job characteristics (skill variety, task identity, task 

significance, autonomy, and feedback) which impact three critical psychological 

states (experienced meaningfulness, experienced responsibility for outcomes, and 

knowledge of the actual results), in turn influencing work outcomes (job 

satisfaction, absenteeism, work motivation, etc.). The five core job characteristics 

can be combined to form a motivating potential score (MPS) for a job, which can 

be used as an index of how likely a job is to affect an employee's attitudes and 

behaviors. 

Hackman and Oldham’s job characteristics theory proposes that high motivation is 

related to experiencing three psychological states whilst working: 

1. Meaningfulness of work 

That labour has meaning to you, something that you can relate to, and does not 

occur just as a set of movements to be repeated. This is fundamental to intrinsic 

motivation, i.e. that work is motivating in an of itself (as opposed to motivating 

only as a means to an end). 

2. Responsibility 

That you have been given the opportunity to be a success or failure at your job 

because sufficient freedom of action has given you. This would include the ability 

to make changes and incorporate the learning you gain whilst doing the job. 
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3. Knowledge of outcomes 

This is important for two reasons. Firstly to provide the person knowledge on how 

successful their work has been, which in turn enables them to learn from 

mistakes. The second is to connect them emotionally to the customer of their 

outputs, thus giving further purpose to the work (e.g. I may only work on a 

production line, but I know that the food rations I produce are used to help people 

in disaster areas, saving many lives). 

In turn, each of these critical states are derived from certain characteristics of the 

job: 

1. Meaningfulness of work 

The work must be experienced as meaningful (his/her contribution significantly 

affects the overall effectiveness of the organization). This is derived from: 

o Skill variety 

Using an appropriate variety of your skills and talents: too many might be 

overwhelming, too few, boring. 

o Task Identity 

Being able to identify with the work at hand as more whole and complete, and 

hence enabling more pride to be taken in the outcome of that work (e.g. if you just 

add one nut to one bolt in the same spot every time a washing machine goes past 

it is much less motivating than being the person responsible for the drum 

attachment and associated work area (even as part of a group). 

o Task Significance 

Being able to identify the task as contributing to something wider, to society or a 

group over and beyond the self. For example, the theory suggests that I will be 

more motivated if I am contributing to the whole firm’s bonus this year, looking 

after someone or making something that will benefit someone else. Conversely I 

will be less motivated if I am only making a faceless owner wealthier, or am 

making some pointless item (e.g. corporate give-away gifts). 

2. Responsibility 

Responsibility is derived from autonomy, as in the job provides substantial 

freedom, independence and discretion to the individual in scheduling the work 

and in determining the procedures to be used in carrying it out) 

3. Knowledge of outcomes 

This comes from feedback. It implies an employee awareness of how effective 

he/she is converting his/her effort into performance. This can be anything from 

production figures through to customer satisfaction scores. The point is that the 
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feedback offers information that once you know, you can use to do things 

differently if you wish. Feedback can come from other people or the job itself. 

Knowing these critical job characteristics, the theory goes, it is then possible to 

derive the key components of the design of a job and redesign it: 

1. Varying work to enable skill variety 

2. Assigning work to groups to increase the wholeness of the product produced and 

give a group to enhance significance 

3. Delegate tasks to their lowest possible level to create autonomy and hence 

responsibility 

4. Connect people to the outcomes of their work and the customers that receive them 

so as to provide feedback for learning 

 

Ethical and Programmed concerns 

 

Centre for Computing and Social Responsibility, De Montfort University, UK 

Software project management is the collection of techniques used to develop and 

deliver various types of software products. This developing discipline traditionally 

includes technical issues such as the choice of software development methodology, 

how to estimate project size and schedule, how to ensure safety, what resources to 

reuse and which programming environment to use for the development. The 

discipline also includes management issues such as when to train personnel, what 

are the risks to the project success, and how to keep the project on schedule. These 

choices are then embodied in a software project management plan. None of the 

traditional software project management materials address the ethical issues that 

arise because of the choices made during software development. Consequently, 

these materials do not provide any insights as to how to address these issues. In 

this paper we identify several critical ethical issues that arise in most software 

projects and provide a proactive way of addressing these issues which is consistent 

with most professional software development standards. Software project 

management is the collection of techniques used to develop and deliver various 

types of software products. This developing discipline traditionally includes 

technical issues such as the choice of software development methodology, how to 

estimate project size and schedule, how to ensure safety, what resources to reuse, 

and which programming development environment to use. The discipline also 

includes management issues such as when to train personnel, what are the risks to 

the project success, and how to keep the project on schedule. These choices are 

then embodied in a software project management plan. Software project 

management addresses both the process of software development and the desired 

functional characteristics of the final software product. A complete software 

project management plan is the design, implementation, control and test strategy 
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for a software development process. Developing software is frequently 

complicated involving many people from different areas and with different skills, 

experiences and social attitudes. There are many operational decisions to be taken 

during this extended activity. There are many different approaches to control the 

complexity of this activity which can be viewed at two levels. There are those 

approaches which are concerned with high level decisions and processes such as 

the Capability Maturity Model and the ISO series, and 

there are methods which deal with the details of the day to day activities of the 

project managers and software development teams. These latter methods include 

COCOMO, PRINCE and Function Point Analysis. Relevant ethical principles must 

be established in order to identify the ethical issues associated with software 

project management. Ethics comprises both practice and reflection van Luijk, . It is 

sufficient to consider only ethics practice in this paper because software project 

management is concerned primarily with action that guides others towards some 

common goal rather than conceptual reflection of the role and value of project 

management. An interesting list of generic questions was devised by John McLeod 

in Parker et al, pp to help determine the ethical nature of actions within IT. These 

are relevant to software project management because they address many of the 

project management tasks with the exception of full consideration of the 

suppliercustomer relationship. The software project is concerned with the delivery 

of an output by a supplier the project team to a customer under some agreement. It 

is irrelevant whether this is an inhouse arrangement or whether it is between two 

independent organisations or whether it is a combination of both. According to 

Velasquez, , such an agreement is concerned with output quality and moral 

liability. Velasquez argues that the principles of due care and social cost must take 

effect in these situations so that suppliers accept their obligations to customers and 

the wider community to provide goods and services that are adequate and beyond 

moral reproach. Whilst it is recognised that the development of a piece of software 

might have its own special set of problems and challenges that have to managed 

there are many similarities in all software projects that means it is worth 

considering a generic approach which will lay down foundations for the 

management of all software projects. In his book, How to Run Successful Projects, 

in the British Computer Society Practitioner Series, OConnell, provides details of 

the Structured Project Management SPM approach. He explains that SPM is a 

practical methodology that, as De Marco and Lister, state, is a quotbasic approach 

one takes to getting a job donequot. This appears to be a generic approach which is 

practical rather than conceptual and provides practitioners with realistic guidance 

in undertaking the complex activity of project management. SPM comprises ten 

steps as shown in Figure . The first five steps are concerned with planning and the 

remaining five deal with implementing the plan and achieving the goal. OConnell 

states that most projects succeed or fail because of decisions made during the 

www.rejinpaul.comwww.rejinpaul.com

Download Useful Materials from Rejinpaul.com



planning stage thereby justifying the fact that half of the effort expended in the 

SPM approach is on preparation. 

As mentioned previously, establishing the right scope of consideration is essential 

in defining acceptable project goals. The scope of consideration is influenced by 

the identification and involvement of stakeholders. In traditional software project 

management the stated needs of the customer are the primary item of concern in 

stating the project objectives. Recently, there has been some recognition that in 

defining how software will address those needs the customer is also presented with 

a predefined set of constraints which limit the customers freedom of expression 

McCarthy, . There is a mutual incompatibility between some customer needs, for 

example, the amount of code required to make a system easy to use makes a 

system difficult to modify. The balancing of these items is an ethical dimension in 

the development of a software product. But such considerations are limited in 

scope to the customer. Investigating organisational ISrelated projects led Farbey, 

Land and Targett, to conclude that regarding evaluation of IT investment,quot... 

the perception of what needed to be considered was disappointingly narrow, 

whether it concerned the possible scope and level of use of the system, or the range 

of people who could or should have been involved ...quot. They discovered, with 

the exception of vendors, all stakeholders involved in evaluation were internal to 

the organisations. The reason for this restricted involvement is that these are the 

only stakeholders originally identified in the traditional project goals 

 

Team structures 

 

Any operating organization should have its own structure in order to operate 

efficiently. For an organization, the organizational structure is a hierarchy of 

people and its functions. 

The organizational structure of an organization tells you the character of an 

organization and the values it believes in. Therefore, when you do business with 

an organization or getting into a new job in an organization, it is always a great 

idea to get to know and understand their organizational structure. 

Depending on the organizational values and the nature of the business, 

organizations tend to adopt one of the following structures for management 

purposes. 

Although the organization follows a particular structure, there can be departments 

and teams following some other organizational structure in exceptional cases. 
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Sometimes, some organizations may follow a combination of the following 

organizational structures as well. 

Organizational Structure Types 

Following are the types of organizational structures that can be observed in the 

modern business organizations. 

Bureaucratic Structures 

Bureaucratic structures maintain strict hierarchies when it comes to people 

management. There are three types of bureaucratic structures: 

1 - Pre-bureaucratic structures 

This type of organizations lacks the standards. Usually this type of structure can 

be observed in small scale, start-up companies. Usually the structure is centralized 

and there is only one key decision maker. 

The communication is done in one-on-one conversations. This type of structures 

is quite helpful for small organizations due to the fact that the founder has the full 

control over all the decisions and operations. 

2 - Bureaucratic structures 

These structures have a certain degree of standardization. When the organizations 

grow complex and large, bureaucratic structures are required for management. 

These structures are quite suitable for tall organizations. 

3 - Post-bureaucratic Structures 

The organizations that follow post-bureaucratic structures still inherit the strict 

hierarchies, but open to more modern ideas and methodologies. They follow 

techniques such as total quality management (TQM), culture management, etc. 

Functional Structure 

The organization is divided into segments based on the functions when managing. 

This allows the organization to enhance the efficiencies of these functional 

groups. As an example, take a software company. 

Software engineers will only staff the entire software development department. 

This way, management of this functional group becomes easy and effective. 
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Functional structures appear to be successful in large organization that produces 

high volumes of products at low costs. The low cost can be achieved by such 

companies due to the efficiencies within functional groups. 

In addition to such advantages, there can be disadvantage from an organizational 

perspective if the communication between the functional groups is not effective. 

In this case, organization may find it difficult to achieve some organizational 

objectives at the end. 

 

Divisional Structure 

These types of organizations divide the functional areas of the organization to 

divisions. Each division is equipped with its own resources in order to function 

independently. There can be many bases to define divisions. 

Divisions can be defined based on the geographical basis, products/services basis, 

or any other measurement. 

As an example, take a company such as General Electrics. It can have microwave 

division, turbine division, etc., and these divisions have their own marketing 

teams, finance teams, etc. In that sense, each division can be considered as a 

micro-company with the main organization. 
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Matrix Structure 

When it comes to matrix structure, the organization places the employees based 

on the function and the product. 

The matrix structure gives the best of the both worlds of functional and divisional 

structures. 

In this type of an organization, the company uses teams to complete tasks. The 

teams are formed based on the functions they belong to (ex: software engineers) 

and product they are involved in (ex: Project A). 

This way, there are many teams in this organization such as software engineers of 

project A, software engineers of project B, QA engineers of project A, etc. 

 
 

 

Communications genres – Communication 
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Communications Management Plan 

A good project Communications Management Plan ensures that you have effective 

communications throughout the life of your project. Everyone knows that 80% of a 

Project Manager's time is spent communicating; therefore, to be an effective 

Project Manager you must have good communications skills. Our Communications 

Management Plan template helps you to think through the communication 

requirements for your project and plan for the most effective communications. This 

template is based on the communications guidelines according to the fourth edition 

of the PMBOK. 

 

 

The purpose of the Communications Management Plan is to define the 

communication requirements for the project and how information will be 

distributed. The Communications Management Plan defines the following: 

 What information will be communicated—to include the level of detail and format 

 How the information will be communicated—in meetings, email, telephone, web 

portal, etc. 

 When information will be distributed—the frequency of project communications 

both formal and informal 

 Who is responsible for communicating project information 

 Communication requirements for all project stakeholders 

 What resources the project allocates for communication 

 How any sensitive or confidential information is communicated and who must 

authorize this 

 How changes in communication or the communication process are managed 

 The flow of project communications 

 Any constraints, internal or external, which affect project communications 

 Any standard templates, formats, or documents the project must use for 

communicating 

 An escalation process for resolving any communication-based conflicts or issues 

 

 

Communications Management Constraints 

All projects are subject to limitations and constraints as they must be within scope 

and adhere to budget, scheduling, and resource requirements. Project planning and 

documentation are no exception to this rule. There may also be legislative, 

regulatory, technology, or organizational policy requirements which must be 

followed as part of communications management. These constraints must be 

clearly understood and communicated to all stakeholders. While communications 

management is arguably one of the most important aspects of project management, 

it must be done in an effective manner and within the constraints of the allocated 

budget, time, and resources. 
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All project communication activities will occur within the project’s approved 

budget, schedule, and resource allocations. The project manager is responsible for 

ensuring that communication activities are performed by the project team and 

without external resources which will result in exceeding the authorized budget. 

Communication activities will occur in accordance with the frequencies detailed in 

the Communication Matrix in order to ensure the project adheres to schedule 

constraints. Any deviation of these timelines may result in excessive costs or 

schedule delays and must be approved by the project sponsor. 

ABC Corp. organizational policy states that where applicable, standardized formats 

and templates must be used for all formal project communications. The details of 

these policy requirements are provided in the section titled “Standardization of 

Communication” in this document. 

ABC Corp. organizational policy also states that only a Vice President or higher 

level employee may authorize the distribution of confidential information. The 

project manager is responsible for ensuring that approval is requested and obtained 

prior to the distribution of any confidential information regarding this project. 

Stakeholder Communication Requirements 

Most projects consist of a broad range of stakeholders all of whom may have 

differing interests and influence on the project. As such, it is important for project 

teams to determine the communication requirements of these stakeholders in order 

to more effectively communicate project information. There are a number of 

methods for determining stakeholder communication requirements; however, it is 

imperative that they are completely understood in order to effectively manage their 

interest, expectations, and influence and ensure a successful project. 

As part of identifying all project stakeholders, the project manager will 

communicate with each stakeholder in order to determine their preferred frequency 

and method of communication. This feedback will be maintained by the project 

manager in the project’s Stakeholder Register. Standard project communications 

will occur in accordance with the Communication Matrix; however, depending on 

the identified stakeholder communication requirements, individual communication 

is acceptable and within the constraints outlined for this project. 

In addition to identifying communication preferences, stakeholder communication 

requirements must identify the project’s communication channels and ensure that 

stakeholders have access to these channels. If project information is communicated 

via secure means or through internal company resources, all stakeholders, internal 

and external, must have the necessary access to receive project communications. 

Once all stakeholders have been identified and communication requirements are 

established, the project team will maintain this information in the project’s 

Stakeholder Register and use this, along with the project communication matrix as 

the basis for all communications. 

Roles 
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Project Sponsor 
The project sponsor is the champion of the project and has authorized the project 

by signing the project charter. This person is responsible for the funding of the 

project and is ultimately responsible for its success. Since the Project Sponsor is at 

the executive level communications should be presented in summary format unless 

the Project Sponsor requests more detailed communications. 

Program Manager 

The Program Manager oversees the project at the portfolio level and owns most of 

the resources assigned to the project. The Program Manager is responsible for 

overall program costs and profitability as such they require more detailed 

communications than the Project Sponsor. 

Key Stakeholders 
Normally Stakeholders includes all individuals and organizations who are 

impacted by the project. For this project we are defining a subset of the 

stakeholders as Key Stakeholders. These are the stakeholders with whom we need 

to communicate with and are not included in the other roles defined in this section. 

The Key Stakeholders includes executive management with an interest in the 

project and key users identified for participation in the project. 

Change Control Board 
The Change Control Board is a designated group which is reviews technical 

specifications and authorizes changes within the organizations infrastructure. 

Technical design documents, user impact analysis and implementation strategies 

are typical of the types of communication this group requires. 

Customer 
You should identify the customer if the project is the result of a solicitation. In 

such a case, the customer will be involved in reviewing prototypes, approval of 

designs and implementation stages and acceptance of the final project the project 

generates. 

The customer for this project is . As the customer who will be accepting the final 

deliverable of this project they will be informed of the project status including 

potential impacts to the schedule for the final deliverable or the product itself. 

Project Manager 
The Project Manager has overall responsibility for the execution of the project. The 

Project Manager manages day to day resources, provides project guidance and 

monitors and reports on the projects metrics as defined in the Project Management 

Plan. As the person responsible for the execution of the project, the Project 

Manager is the primary communicator for the project distributing information 

according to this Communications Management Plan. 

Project Team 

The Project Team is comprised of all persons who have a role performing work on 

the project. The project team needs to have a clear understanding of the work to be 

completed and the framework in which the project is to be executed. Since the 
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Project Team is responsible for completing the work for the project they played a 

key role in creating the Project Plan including defining its schedule and work 

packages. The Project Team requires a detailed level of communications which is 

achieved through day to day interactions with the Project Manager and other team 

members along with weekly team meetings. 

Steering Committee 
The Steering Committee includes management representing the departments which 

make up the organization. The Steering Committee provides strategic oversight for 

changes which impact the overall organization. The purpose of the Steering 

Committee is to ensure that changes within the organization are effected in such a 

way that it benefits the organization as a whole. The Steering Committee requires 

communication on matters which will change the scope of the project and its 

deliverables. 

Technical Lead 
The Technical Lead is a person on the Project Team who is designated to be 

responsible for ensuring that all technical aspects of the project are addressed and 

that the project is implemented in a technically sound manner. The Technical Lead 

is responsible for all technical designs, overseeing the implementation of the 

designs and developing as-build documentation. The Technical Lead requires close 

communications with the Project Manager and the Project Team. 

Project Team Directory 

The following table presents contact information for all persons identified in this 

communications management plan. The email addresses and phone numbers in this 

table will be used to communicate with these people. 

Role Name Title Organization

/ Department 

Email Phone 

Project 

Sponsor 

A. White VP of 

Technolog

y 

IT a.white@abc.com (555) 555-

1212 

Program 

Manager 

B. Brown PMO 

Manager 

PMO b.brown@abc.co

m 

(555) 555-

1213 

Project 

Manager 

C. Black Project 

Manager 

PMO c.black@abc.com (555) 555-

1212 

Project 

Stakeholder

s 

See 

Stakeholde

r Register 

See 

Stakeholde

r Register 

See 

Stakeholder 

Register 

See Stakeholder 

Register 

See 

Stakeholde

r Register 
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Customer J. Doe 

XYZ Corp. 

Manager IT j.doe@xyz.com (555) 555-

8121 

Project 

Team 

     

Technical 

Lead 

     

Communication Methods and Technologies 

Many times, the methods and technologies used to communicate are just as 

important of a consideration as the information being communicated. Imagine a 

large project with many stakeholders who all have different technological 

capabilities. Some may have access to a share drive while others do not. Some may 

have access to video teleconferencing and others only have telephone and email 

capabilities. In order to be effective, project information must be communicated to 

everyone involved by some method using available technology. Determining 

communication methods and what technologies are available should be part of 

determining stakeholder communication requirements. 

The project team will determine, in accordance with ABC Corp. organizational 

policy, the communication methods and technologies based on several factors to 

include: stakeholder communication requirements, available technologies (internal 

and external), and organizational policies and standards. 

ABC Corp. maintains a SharePoint platform within the PMO which all projects use 

to provide updates, archive various reports, and conduct project communications. 

This platform enables senior management, as well as stakeholders with compatible 

technology, to access project data and communications at any point in time. 

SharePoint also provides the ability for stakeholders and project team members to 

collaborate on project work and communication. 
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