CHAPTER 2: SYSTEM DEVELOPMENT LIFE CYCLE METHODOLOGY
PART 1
What is System Development?

· Process of 
· Examining a business situation 
· To improve it 
· Through better procedures & methods

2 major components (“AN-DE” or “egg”):
(AN) Systems Analysis - process of gathering & interpreting facts, diagnosing problems, and using the information to recommend improvements to the system.
(DE) Systems Design - process of planning a new business system or one to replace/complement existing one
Before planning, understand old system and determine how computers can be used (if at all) to make its operation more effective
Achieving “System Development Objectives” – Hurdles (once)
1) Lack of senior Management support: A large system development requires high capital expenditure therefore senior management support is important for successful development. And should also ensure timely completion and provide moral support to development team
2) Lack of user Participation: Users’ involvement necessary to reduce resistance to changes and ensure adequate development. Its user who will become the owners of developed system, therefore users must participate to specify exact requirement
3) Resistance to change: Users have a natural tendency to resist change. E.g. expectations of personnel cutbacks

4) Shifting User needs. If users fail to specify the exact requirements from the system and their need from system changes frequently, in that case it becomes very difficult to develop system successfully 
5) Inadequate testing and user training. New systems must be tested before installation. Users must be adequately trained

6) Overworked or under-trained development staff. Required trained developers who are updated with latest development tools and techniques 

Lack of education and training may cause development of erroneous system
7) Development of strategic systems. Strategic decision making is unstructured. Requirements, specifications, and objectives – difficult to define

8) New technologies. Use of advanced IT needed for competitive advantage. However personnel may be unfamiliar

9) Lack of standard project management and systems development methodologies. Lack of formalized methodologies -> difficult to complete projects on time or within budget
System Development Team – people responsible for systems development

· Top management level steering committee - group of key IS services users that acts as a review body. Decides project’s worth. Its aim – satisfy information requirements of managers and users.

· Project management team - computer professionals and key users

· System analysts - determine user requirements, design system & assist in development / implementation activities

· Systems designers - take a lead role during the design, development and implementation stages

· End-user

Accountants’ involvement in Development work

Most accountants are uniquely qualified to participate in systems development because they may be among the few people in an organization who have-

· Combined knowledge of - IT, business, accounting, and internal control, as well as behavior and communications, to ensure that new systems meet user needs & has adequate internal controls.
· Specialized skills - such as accounting and auditing ( proposed system’s Cost-Benefit

Systems Development “Methodology”

Formalized, standardized, documented set of activities used to manage a systems development project.

Framework used to structure, plan and develop systems. The methodology is characterized by the following:

1. Training - Training plan must be developed for users.

2. Processes - Project divided into identifiable processes. Small, manageable steps help in planning and control. Each process has a starting point and an ending point and comprises several activities, deliverable(s), and management control point(s).

3. Deliverables - Specific reports / other documentation produced periodically during systems development to make developers accountable.

4. Participation - Users, managers, and auditors are required to participate in the project. Provides system of approvals/sign-offs at pre-established management control points

5. Testing - Systems must be tested prior to implementation so that it meets users’ needs.

6. Controls - Formal program change controls to prevent unauthorized changes

7. Review - A post-implementation review must be performed to assess the effectiveness and efficiency of the new system and of the development process

[Hint] What is the Methodology for developing Article Trainees?

 Training provided by seniors on business Processes of client cos. _ Identify Deliverables for audit assignment _ Work is divided & all Participate _ Testing of Controls _
Review of work done

“Approaches” to “System Development”

All these approaches are not mutually exclusive, which means that it is possible to perform some prototyping while applying the traditional approach. These approaches are as follows:

1. Waterfall: Linear framework type

2. Prototyping: Iterative framework type

3. Incremental: Combination of linear & iterative framework type

4. Spiral: Combination linear & iterative framework type

5. Rapid Application Development (RAD) : Iterative Framework Type

6. Agile Methodologies

(- S P I R A l Waterfall -)
The Traditional / Waterfall Approach / Sequential Approach (Framework Type: Linear)

“Each developer in a development team works in different phases” (refer diagram). Used on small projects as it eliminates testing to identity problems early in the process.
· Activities are performed in sequence.

· Activity starts only when prior step fully completed

Basic Principles

1) Project is divided into sequential phases, with some overlap & splash back acceptable between phases

2) Emphasis on Planning, time schedules, deadlines, budgets & implementation of entire system at one time

3) Tight control is maintained via extensive written documentation, formal reviews, and approval/signoff

Strengths

1) Ideal where a) less experienced project teams/managers b) team-composition fluctuates

2) Orderly Sequence of steps & reviews help ensure the quality and reliability

3) Progress is measurable

4) Conserves resources

Weaknesses

1) Inflexible, slow, costly, and cumbersome- due to sequential structure and tight controls

2) No iteration (process of doing something again and again to improve upon)
3) Requires early identification and specification of requirements

4) Difficult to respond to changes. Changes that occur later in life cycle are costly & are thus discouraged.

5) System performance can’t be tested until system fully coded, & under-capacity difficult to correct

6) Produces excessive documentation and keeping it updated as the project progresses is time-consuming.

Written specifications are often difficult for users to read.
[image: image1.emf]
The Prototyping Model (Framework Type: Iterative) (once)
To avoid delays (as found in Traditional approach), use prototyping techniques to develop smaller systems such as DSS, MIS and Expert systems.
Goal

Develop a small pilot version called a prototype of part or all of a system. A prototype is a usable system or system component that is built quickly and at a lesser cost, and with the intention of being modifying or replacing it by a full-scale and fully operational system.

· Users work ( make suggestions ( incorporated into another prototype ( used & evaluated

· Finally, when a prototype is developed that satisfies all users needs ( either refined /developed/implemented OR scrapped. If scrapped, knowledge gained used to develop real system

Basic Principles

Prototyping involves 4 steps. I&M phases after model is tested and found to meet user needs.
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Step 1: Identify Information System “Requirements”

· In traditional approach, system requirements have to be identified before development process starts.

· Here, ONLY fundamental system requirements needed to build initial prototype. Less formal & time consuming process

Step 2: Develop the “Initial Prototype”

· Initial base model is created first - No consideration to internal controls, but to system characteristics such as “simplicity”, “flexibility” and “ease of use”.

· Enables users to interact with tentative versions of data entry display screens, menus, input prompts, and source documents.

· Also helps users to respond, make enquiries, study response time and issue commands.

Step 3: “Test & Revise”

· Model demonstrated to users for experimentation. Users submit feedback (likes, dislikes, recommendations) for modification.

· Design team modifies prototype and then resubmits the revised model to system users for re-evaluation.

Such iterative process continues until the users are satisfied

Step 4: Obtain “User-Signoff” of the Approved Prototype

· Users formally approve final version of the prototype

· Establishes users’ commitment to current design & a contractual obligation about system capabilities

 “Prototyping is not commonly used for developing traditional applications such as AR, AP, payroll, or inventory management, where the IPO are well known and clearly defined”

Strengths (in comparison with Traditional approach)

1) Improves user participation & communication

2) Prototyping requires intensive user involvement. Results in better definition of users’ needs

3) Helps resolving unclear objectives, validating requirements

4) Helps identify confusing functions & missing functionality

5) Short time period required to develop & start testing

6) Users experiment; errors detected & eliminated early. System more reliable & less costly to develop

7) Provides quick implementation of an incomplete, but functional application

8) Encourages innovation and flexible designs

9) Using knowledge gained in an early iteration

Weaknesses

1) Approval process/controls - Not strict.

2) No sufficient checks and balances

3) Requirements change frequently

4) Incomplete / inadequate problem analysis _ obvious needs addressed _ inefficient practices built in

5) Identification of non-functional elements is difficult to document.

6) Designers may prototype too quickly, ( inflexible design that limits future system potential

7) Successful IF system Users are devote time in experimenting and provide change suggestions

8) Interactive process ( extensive experimentation ( Developers tempted to ↓ testing & documentation. Thus, approved system error-prone, and difficult to maintain
9) Causes behavioral problems with system users. User dissatisfaction if ALL user demands for improvements not met + have to go through too many interactions

“Systems analysis and development has been greatly improved by the introduction of prototyping. Prototyping enables the user to take an active part in the systems design, with the analyst acting in an advisory role. Prototyping makes use of the expertise of both the user and the analyst, thus ensuring better analysis and design, and prototyping is a crucial tool in that process“
The Incremental Model (Framework type: Combination of Linear (W/F) & Iterative)

Basic Principles

Model is designed, implemented & tested incrementally (a little more is added each time) until product is finished (i.e. when it satisfies all requirements). 
Process-

· Product decomposed into components

· Each component designed & built separately –termed as “builds”

· Each component delivered to client when complete

· Partial utilization of product and avoids a long development time

· ↓ Traumatic effect of introducing new system “all at once”

Steps

1. Overall requirements are defined before proceeding to evolutionary, mini–w/f development of individual increments of the system

2. Series of mini-w/f performed- all phases of w/f development model completed for a small part of system

3. The initial software concept, requirement analysis, and design and system core are defined using the W/F approach, followed by Iterative Prototyping ( which concludes in installation of the final prototype (i.e. working system)
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Strengths

1. Using knowledge gained in an early increment

2. Moderate control via- written documentation, formal review and approval/signoff, milestones

3. Know Project status throughout life cycle

4. More flexible – less costly to change scope / requirements.

5. Gradual implementation helps monitor effect of incremental changes, isolated issues & make adjustments

6. ↓ integration & architectural risks earlier

7. Allows delivery of a series of implementations ( production more quickly with incremental releases

Weaknesses

1. Lack of overall consideration of business problem & technical requirements for overall system

2. Each phase of an iteration is rigid and do not overlap

3. System architecture problems ↑ because not all requirements are gathered up-front

4. Some modules completed before others, hence, well-defined interfaces required

5. Difficult problems shifted to future to demonstrate early success to management
Spiral Model / Spiral Lifecycle (Framework Type: Combination Linear & Iterative)

Basic Principles

It is a Systems Development Method (SDM) which combines-

· Advantages of top-down and bottom-up concepts

· Features of prototyping model and w/f model

“The spiral model is intended for large, expensive and complicated projects. E.g. “Game development” - size and constantly shifting goals of those large projects”
1. System requirements are defined in detail. Interviewing users
2. A preliminary design is created for the new system – For cost effective project, all possible alternatives analyzed & strategies decided. Identify and resolve all possible risks. If risks of uncertainty in requirements, prototyping used
3. 1st prototype of new system is created - usually a scaled-down system, & represents an approximation of characteristics of final product

4. A 2nd prototype is evolved by a four-fold procedure:

· evaluating SWOT of 1st prototype

· defining requirements of the 2nd prototype

· planning & designing 2nd prototype

· creating & testing 2nd prototype

Strengths

1) Enhance risk avoidance

2) Helps select best methodology for development of a given software iteration based on project risk

3) Can incorporate Waterfall, Prototyping, and Incremental methodologies & tell which combination best based upon type of project risk

“E.g., a project with low risk of not meeting user requirements but high risk of missing budget or schedule targets would essentially follow a linear Waterfall approach for a given software iteration.

Conversely, if the risk factors were reversed, the Spiral methodology could yield an iterative prototyping approach.”

Weaknesses

1) Challenges to determine exact composition of development methodologies

2) Highly customized to each project, & hence, complex, limiting reusability

3) Skilled & experienced project manager required

4) No controls for moving from one cycle to another ( More work

5) No firm deadlines - inherent risk of not meeting budget or schedule
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Rapid Application Development (RAD) (Framework Type: Iterative)

Basic Principles

Minimal planning for rapid prototyping, "Planning" of software is interleaved with “writing” the software itself. Lack of extensive pre-planning allows software to be written much faster, and change requirements easily.

In this approach, developers and users work together to develop a system using incremental prototyping (not like prototyping where developers will not come out of prototype step until all the requirements are determined)
Objective/features-

· Fast development & delivery of a high quality system at a relatively low investment cost.

· Project control involves prioritizing development and defining delivery deadlines or “time boxes.” [If the project starts to slip, emphasis is on reducing requirements to fit the timebox, not in increasing the deadline.]

· Reduce project risk by breaking a project into smaller segments and ease-of-change

· Generally includes Joint Application Development (JAD) -users intensely involved in system design

· Produces production software, as opposed to a “throwaway” prototype

· Documentation to facilitate future development and maintenance

· Standard techniques of systems analysis & design

· Business needs before tech/engg excellence

· Use of iterative Prototyping (at any stage of development), active user involvement, and computerized development tools. GUI builders, CASE tools, DBMS, 4th GL, Code generators & object-oriented techniques etc.

Strengths

1. Operational version available much earlier than with W/F, I, S ( Lower cost & Quick initial reviews

2. Generally produces a dramatic savings in time, money and human effort.

3. Constant integration isolates problems and encourages customer feedback

4. ↑ Commitment from stakeholders (users/developers) than with W/F, I, S

5. Focus on system elements from user viewpoint ( rapidly change system design as demanded by users.

6. Produces a tighter fit between user requirements and system specifications.

Weaknesses

1. Lower system quality (High speed-Low cost)

2. Misalignment of developed system with business due to missing information (no planning/need analysis)

3. May have inconsistent designs within and across systems

4. May violate programming standards, conventions and inconsistent documentation

5. Some modules completed before others, hence, well-defined interfaces required

6. Difficulty in module reuse for future systems

7. Lacks scalability

8. Difficulty in Formal reviews & audits

9. Difficult problems shifted to future to demonstrate early success to management

10. May have more requirements than needed (Gold-plating) (-Less vs More-)

11. May have “feature creep” = rapidly adding features

12. High cost of commitment on the part of key user personnel

Agile Methodologies (-alert/swift-)

All the prior methodologies assume that any software development process is predictable & repeatable. They focus on following procedures, preparing documentation and on structure. Considered heavyweight or rigorous
Agile Software Movement - a conceptual framework for undertaking software engineering projects
· Minimize risk by developing software in short time-boxes called Iterations.

· Each iteration = miniature software project, and includes all of the tasks necessary to release the mini-increment of new functionality
· While iteration may not add enough functionality to warrant releasing the product, an agile software project intends to be capable of releasing new software at the end of every iteration
· Model should be flexible enough to handle variations in inputs- otherwise wastage & not meet customer's needs.

Basic Principle

· "Build Short, Build Often". Project is broken up into subprojects and each subproject is developed and integrated in to the already delivered system.

· This way the customer gets continuous delivery of useful and usable systems.

· Subprojects have short delivery cycles. The development team gets continuous feedback.

Characteristics

· Incremental and convergent approach that minimizes risks and facilitates functional additions

· Modularity

· Time bound iterative cycles

· Iterative with short cycles enabling fast verifications and corrections

· People oriented; Collaborative and communicative working style

· Some popular agile methodologies - Scrum, FDD (Feature –Driven Development), Crystal and XP (Extreme Programming).

[Modularity- Degree to which a system’s components may be separated & recombined E.g. brick construction]
