CIS224:  Software Projects: Software Engineering and Research Methods

Software Project Planning

1. Planning Objectives

The objective of software project planning is to provide a framework 

that enables the manager to make reasonable estimates of resources, 

cost and schedule.

The estimates are made in the beginning of the software project.

Software project planning includes the following activities: 

· identification of scope and resources

· project estimation

· risk analysis

· scheduling

· re-engineering

· organizational planning

2. Software Scope

The notion software scope includes the required program functions, performance characteristics, constraints and interfaces.

The program functions should be identified and refined in advance as

they serve as a basis for schedule, cost estimation and development.

The performance characteristics are usually processing and response time.

The constraints are available memory, and external hardware.

3. Resources

There are three main groups of resources that are taken to accomplish

the software development effort:

· human resources

· reusable software components

· hardware and software tools

3.1. Human resources


The number of people required for a concrete software project 


depends on the amount of the development effort, which can be


determined from the software system specification.

3.2. Reusable software components

Software building blocks should always be developed and maintained 

properly, that is they must be catalogued for easy reference, standardized

for easy application, and validated for easy integration.


There could be distinguished several categories of resources

· off-the-shelf components: these are existing software components that can be acquired from a third party or that has been developed internally by the members of the team for a past project;

· full-experience components: these are existing software components 

developed in the past for similar but not the same projects;

· partial-experience components: these are software components developed in the past that require substantial modification;

· new components: these are software components that must be built.

4. Software Project Estimation

There are many factors that affect the cost of software: 

human factors, technical factors, environmental factors.

There are several options that allow to achieve reliable cost and effort estimation:

· delay estimation until late in the project

· use relatively simple decomposition techniques

· develop an empirical model for software cost and effort

· acquire one or more automated estimation tools

4.1. Algorithm for Software Estimation by Decomposition 


1) Define the product scope


2) identify functions by decomposing scope


3) while there are functions do



3.1) choose a function



3.2) develop a list of the remaining subfunctions



3.3) while there are subfunctions do





3.3.1) choose a subfunction





3.3.2) compare this subfunction to all previous ones





3.3.3) if this subfunction resembles some historic one










then












take the historical estimate LOC or FP












adjust historical cost to derive 












a partial estimate Ep for this subfunction












ProjectEstimate += Ep










else












compute a new partial estimate Ep 












for this new subfunction












ProjectEstimate += Ep





3.3.4) repeat this process for each subfunction from









   the developed software project decomposition

4.2. Empirical Estimation Models


An estimation model for computer software uses empirically derived 

formulas to predict effort as a function of LOC or FP.


Structure of the Estimation Models

E = A + B * ( ev )C

where: 
E is effort in person-months, A, B, and C are empirical constants

ev is the estimated variable (LOC or FP).



LOC oriented models



E = 5.2 * ( KLOC )0.91


Walston-Felix model



E = 5.5 + 0.73 * ( KLOC )1.16
Bailey-Basili model



E = 3.2 * ( KLOC )1.05


Boehm simple model



E = 5.288 * ( KLOC )1.047

Doty model



FP oriented models



E = -13.39 + 0.0545 * FP

Albrecht and Gaffney model



E = 60.62 * 7.728 * 10-8 * FP3
Kemerer model



E = 585.7 + 15.12 FP


Matson, Barnett, Mellichamp

5. Software Risks

Risk analysis and management are series of steps that help 

a software team to understand and manage uncertainty.

5.1. Risk Identification

Risk identification lists the specific project risks within three categories:


- project risks: these are potential budgetary, schedule,

  personnel, resource, and requirement problems


- technical risks: these are design, implementation, 

  interfacing, validation, and maintenance problems


- business risks: 

The risk identification process suggests development of “risk checklist”  

with set of questions relevant to each of the factors.

5.2. Risk Estimation

Risk estimation includes attempts to rate each risk with respect to the likelihood that the risk is real and the consequences of the problems associated with the risk should it occur.


The overall risk exposure (RE) is determined with the formula:

RE = P * C


where: 
P is the probability of occurrence for a risk




C is the cost to the project should the risk occur


Example: If a project team finds that 18 software components are risky,




  the average price of such a component is 14 pounds per line, 




  and each component consists of approximately 100 lines,




  then the cost of such a component is: 

C = 18 * 14 * 100 = 25,200




Assuming that the probability of occurrence for a risk is P = 0.8




the risk expose can be computed as follows:




  
RE = 0.80 * 25,200 

6. Re-engineering

Re-engineering is a process of identifying design specifications,

models and techniques from ready software products.

Re-engineering is a process of design recovery aiming at 

extracting data, architectural and procedural design 

information from an existing program.

Reverse engineering occurs at different levels:

- the level of abstraction should be as high as possible: as the abstraction 

   level increases less but more valuable information will be acquired that

   will help for better understanding of the program;

- the level of completeness decreases with the increase of the abstraction: this

   is because a lower level of abstraction provides more details from the

   program under study.

Reverse engineering concerns different software program elements:


6.1. Reverse Engineering to Understand Data


 
- constants



- global and local variables



- data structures, including classes and objects



- databases


6.2. Reverse Engineering to Understand Control



The overall functionality should be understood before a more 



detailed software engineering begins. This establishes a context

for further analysis and provides insight into interoperability 

issues between the components of the system.



Since each of the components of a program represents a functional



abstraction, it is useful to create block diagrams for them.

7. The Software Project Plan

I. Introduction


A. Scope and Purpose


B. Project  Objectives: major functions, performance issues, constraints

II. Project Estimates


A. Historical Data


B. Estimation Techniques

III. Project Risks


A. Risk Analysis: identification, estimation, evaluation


B. Risk Management: risk aversion and monitoring

IV. Schedule


A. Project Structure


B. Task Network


C. Timeline Chart


D. Project Schedule

V. Project Resources


A. People


B. Hardware and Software

VI. Appendices
