IT2403 

        SOFTWARE PROJECT MANAGEMENT

UNIT 1

SOFTWARE
· is a program that is the product of a project
PROJECT

· A specific plan or design
· A planned undertaking/activity
· A large undertaking e.g. a public works scheme
· To determine how to carry out a task before starting the task
· Project is a new endeavor to accomplish a unique purpose.
Jobs versus projects
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Figure 1.1 Activities most likely to benefit from project management




‘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!
Characteristics of projects
A task is more ‘project-like’ if it is:
· Non-routine
· Planned
· Aiming at a specific target
· Work carried out for a customer
· Involving several specialisms 
· Made up of several different phases
· Constrained by time and resources
· Large and/or complex
MANAGEMENT

· is the practice of executing and controlling the project
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
SOFTWARE PROJECT MANGEMENT

· Software project management is the art and science of planning and leading software projects. It is a sub-discipline of project management in which software projects are planned, monitored and controlled.
PROGRAMME
· A programme is a portfolio comprised of multiple projects that are managed and coordinated as one unit with the objective of achieving (often intangible) outcomes and benefits for the organization. 
· group of related projects managed to obtain collective benefits ,often with a strategic goal, which may involve a series of repetitive or cyclic undertaking
· group of related projects managed in a coordinated way
PROCESS

A structured set of activities required to develop a software system


• Specification;


• Design;


• Validation;


• Evolution.
A software process model is an abstract representation of a process. It presents a description of a process from some particular perspective.
PROJECT Vs PROCESS
· Process is a repetitive collection of interrelated tasks aimed at achieving a certain goal. 
· Project is a unique endeavor with a beginning and an end undertaken to achieve a goal. 
· Process: A set of related resources and activities transforming inputs into outputs (from example Risk management process_ 
· Project: Is an endeavor with a defined start date and end date, to meet specific objectives. 
Difference between a Project and a Programme
The following table summarizes the main areas of difference between a project and a program. 
	 
	Project
	Programme

	Objectives 
	Outputs – tangible; relatively easy to describe, define and measure; tending towards objective.
	Outcomes – often  intangible; difficult to quantify; benefits often based on changes to organizational culture and behaviors; introducing new capabilities into the organization; tending towards subjective.

	Scope 
	Strictly limited; tightly defined; not subject to change during the life of the project.
	Not tightly defined or bounded; likely to change during the life cycle of the program.

	Duration 
	Relatively short term; typically three to six months. 
	Relatively long term typically eighteen months to three years.

	Risk profile
	Project risk is relatively easy to identify and manage. The project failure would result in relatively limited impact on the organization relative to program risk. 
	Program risk is more complex and potentially the impact on the organization if a risk materializes will be greater relative to project risk. Programme failure could result in material financial, reputational or operational loss.

	Nature of the problem
	Clearly defined.
	Ill-defined; often disagreement between key stakeholders on the nature and definition of the problem.

	Nature of the solution and Stake holders
	A relatively limited number of potential solutions.  
	A significant number of potential solutions with disagreement between stakeholders as to the preferred solution.  

	Relationship to environment
	Environment within which the project takes place is understood and relatively stable.
	Environment is dynamic; and programme objectives need to be managed in the context of the changing environment within which the organization operates.  

	Resources
	Resources to deliver the project can be reasonably estimated in advance.  
	Resources are constrained and limited; there is competition for resources between projects. 


Software Vs other types of project

Invisibility

Complexity

Conformity

Flexibilty 

Activities covered by project management
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Figure 1.2 The feasibility study/plan/execution cyde





Feasibility study
Is project technically feasible and worthwhile from a business point of view?
Planning
Only done if project is feasible
Project Execution
Implement plan, but plan may be changed as we go along
The software development life-cycle (ISO 12207)
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Requirement Analysis

Starts with requirements elicitation which investigates what the potential users and their managers and employers as features and qualities of the new system.
Architecture Design

This maps the requirements to the components of the system that is to be built.
Detailed Design

Each software component is made up of a number of software units that can be separately coded and tested. The detailed design of these units is carried out separately.
Code and Test

This could refer to writing code for each software unit in a procedural language.
Integration

Individual components are collected together and tested if they  meet the overall requirements.

Putting the components together
Qualification Testing
System including software components has to be tested carefully to ensure that all the requirements have been fulfilled.
Installation

It is the process of making the new system operational.

Includes setting up standing data, setting system parameters, installing on operational hardware platforms, user training etc
Acceptance Support 

Including maintenance and enhancement
A  Plan   for an activity must be based on some idea of a method of work.
A method  relates to a type of activity .
Plan takes that method and coverts it to real activities  and identifying for each activity

its start and end dates

who will carry it out

What tools and materials will be used.
Groups of methods or techniques are often  referred to as methodologies.
Software projects can be categorized into
Information systems  vs Embedded systems

Objective vs product driven

Out sourced projects

Volunteer vs compulsory users

Problems with software Projects

· Poor estimates and plan
· Lack of quality standards
· Lack of guidance about making organizational decision
· Lack of techniques to make progress visible
· Poor role definition – who does what?
· Incorrect success criteria
Setting objectives

Answering the question ‘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 Board
· Project Management Board
· Steering committee
Objectives should be SMART

S – 
specific, that is, concrete and well-defined
M – 
measurable, that is, satisfaction of the   
objective can be objectively judged
A – 
achievable, that is, it is within the power of the 
individual or group concerned to meet the target
R – 
relevant, 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
Goals/sub-objectives


These are steps along the way to achieving the objective. Informally, these can be defined by completing the sentence…
Objective X will be achieved 
IF the following goals are all achieved
A……………
B……………
C…………… etc
  Often a goal can be allocated to an individual.
  Individual may have the capability of achieving goal, but not the objective on their own e.g. 
Objective – user satisfaction with software product
Analyst goal – accurate requirements 
Developer goal – software that is reliable 
Measures of effectiveness

  
How do we know that the goal or objective has been achieved?

By a practical test, that can be objectively assessed.

Mean time between failures(mtbf) 

E.g. for user satisfaction with software product:

Repeat business – they buy further products from us

Number of complaints – if low etc 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
Outside the project team, but within the same organization
Outside both the project team and the organization
The Business Case

· The business case should be established at the time of the project’s feasibility study.
· The quantification of benefits will often require the formulation of a business model which explains how the new application can generate the claimed benefits.  
Requirement Specification

· Functional Requirements: These define what the end product of the project is to do.
· Quality Requirements:  how the system is to do it.
· Resource Requirements: A record of how much the organization is willing to spend on the system   
Management control
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‘Step Wise’ Project Planning
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Step 0
· Select project
Step 1 Identify project scope and objectives
· 1.1  Identify objectives and measures of effectiveness
· ‘how do we know if we have succeeded?’
· 1.2 Establish a project authority
· ‘who is the boss?’
· 1.3 Identify all stakeholders in the project and their interests
· ‘who will be affected/involved in the project?’
· 1.4 Modify objectives in the light of stakeholder analysis
· ‘do we need to do things to win over stakeholders?’
· 1.5 Establish methods of communication with all parties
· ‘how do we keep in contact?’
Step 2 Identify project infrastructure
· 2.1 Establish link between project and any strategic plan
· ‘why did they want the project?’
· assign priorities  to the projects to be carried out .
· Eg.Hardware and S/W standards 
· These strategic decisions must be during strategic  business plan 
· 2.2 Identify installation standards and procedures
· ‘what standards do we have to follow’
· Development  procedures
· Document  the products created at each stage 
· Change control and configuration management standards
· Any changes to requirements are implemented in a safe and orderly way.
· Quality standards and procedures manual
· Quality checks that need to be done at each point of the  project  life cycle
· Measurement programme-certain statistics have to collected at various stages of a project.
· Project Manager should be aware of project planning and control stds 
· 2.3. Identify project team organization
· ‘where do I fit in?’
            Business analyst  and software developers are in different group
Step 3 Analysis of project characteristics
· To ensure that appropriate methods are used for the project.
· 3.1 Distinguish the project as either objective or product-based.
· 3.2 Analyse other project characteristics (including quality based ones)
· what is different about this project?
· Eg.Information system  or Embedded System or safety critical system
· 3.3Identify high level project risks
· ‘what could go wrong?’
· ‘what can we do to stop it?’
· Risk can be attributed to the operational or development environments
· 3.4Take into account user requirements concerning implementation
· 3.5Select general life cycle approach
· waterfall? Increments? Prototypes?
· 3.6Review overall resource estimates
· After Risk  is identified  and project approach  is identified ,re-estimate  the effort and other resources  to implement the project.
· Eg. Function point Estimate
· ‘does all this increase the cost?’
Step 4 Identify project products and activities

4.1 Identify and describe project products - ‘what do we have to produce?’
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Products
· The result of an activity
· Could be (among other things)
·  physical thing (‘installed pc’), 
· a document (‘logical data structure’)
· a person (‘trained user’)
· a new version of an old product (‘updated software’)
· The following are NOT normally products:
· activities (e.g. ‘training’)
· events (e.g. ‘interviews completed’)
· resources and actors (e.g. ‘software developer’) - may be exceptions to this
· Products CAN BE deliverable or intermediate 
Product description (PD)
· Product identity
· Description  - what is it?
· Derivation - what is it based on?
· Composition - what does it contain?
· Format
· Relevant standards
· Quality criteria
Create a PD for ‘test data’ 
4.2 Document Generic product flows 
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Step 4.3 Recognize product instances
· The PBS and PFD will probably have identified generic products e.g. ‘software modules’
· It might be possible to identify specific instances e.g. ‘module A’, ‘module B’ …
· But in many cases this will have to be left to later, more detailed, planning
4.4. Produce ideal activity network
· Identify the activities needed to create each product in the PFD
· More than one activity might be needed to create a single product
· Hint: Identify activities by verb + noun but avoid ‘produce…’ (too vague)
· Draw up activity network
An ‘ideal’ activity
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Step 4.5 Add check-points if needed
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Step 5:Estimate effort for each activity
· 5.1 Carry out bottom-up estimates
· distinguish carefully between effort and elapsed time
· 5.2. Revise plan to create controllable activities
· break up very long activities into a series of smaller ones
· bundle up very short activities (create check lists?)
Step 6: Identify activity risks
· 6.1.Identify and quantify risks for activities
· damage if risk occurs (measure in time lost or money)
· likelihood if risk occurring
· 6.2. Plan risk reduction and contingency measures
· risk reduction: activity to stop risk occurring
· contingency: action if risk does occur
· 6.3 Adjust overall plans and estimates to take account of risks
· e.g. add new activities which reduce risks associated with other activities e.g. training, pilot trials, information gathering
Step 7: Allocate resources
· 7.1 Identify and allocate resources to activities
· 7.2 Revise plans and estimates to take into account resource constraints
· e.g. staff not being available until a later date
· non-project activities 
Step 8: Review/publicise plan
· 8.1 Review quality aspects of project plan
· 8.2 Document plan and obtain agreement
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Step 9 and 10: Execute plan and create lower level plans
Gantt charts
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We now have the basic information needed to produce a plan. One way of presenting the plan is by means of a Gantt chart (named after Henry Gantt).





Gantt charts






