Chapter Twelve - Information Systems Development

There is a very exciting Special Section called Computer Forensics that starts on page 606 of your book.

The main objectives to this chapter are 1. What is the System Development Cycle?; 2. What Initiates the System Development Cycle?; 3. The Phases; 4.Information System Security; and 5. Systems Analysts

1. What is the System Development Cycle?
System theory comes from biology. Biologists look at the human body is a complete system; all of the different parts work together to create the whole. The business world has borrowed from system theory in describing computer systems. Your book tells you that a system is a set of components that interact to achieve a common goal. The information system is hardware, software, data, people, and procedures that work together to produce quality information. This chapter is looking at the development of a computer system. Realize that this is a formal process and the process itself takes time, effort, and money. Therefore assume that you would do this for a large company. Perhaps the company has never had computers or wishes to upgrade their system to make them more competitive in the market. The system development cycle is also known as the system development lifecycle because like the life it has a beginning and an end. We discuss the activities that are done during the system development life cycle as the phases. We call each a phase instead of a step because it is possible to do certain procedures or activities concurrently.

Your book tells you that there are five phases in the system development cycle.  These are listed as:

1. Planning

2. Analysis

3. Design

4. Implementation

5. Support

The fifth phase that your book defines a support is actually known as maintenance. There is actually another phase. After design and before implementation the phase is called development. Therefore the six phases in the system development life cycle are:

1. Planning (also known as a preliminary investigation)
2. Analysis

3. Design
4. Development

5. Implementation

6. Maintenance
On page 621, you can see some guidelines for system development. In this section you will see users are defined as any one for whom the system is being built. You'll also see the word standards defined.  Standards are the set of rules and procedures a company expects employees to accept and follow. By setting standards, you can match to see how well a system is doing.

The person in charge of the system development cycle is called a systems analyst. The systems analyst is a project manager and will work with many different departments. The people that the system analyst works with will be at all levels in the company from employees to executive management. Figure 12-2 on page 622 shows you a picture of this type of interaction. In large companies a steering committee is formed for large projects. The steering committee makes decisions and will interact with the systems analyst and give the go ahead when needed. The project team is the group of people who work on the project from beginning to end. This team usually has a project leader may or may not be the systems analyst.

Project management is the process of planning, scheduling, and then controlling the activities during the system development cycle. The goal of project management is to deliver an acceptable system to the user in an agreed upon timeframe, while maintaining costs. There are a number of tools that the systems analyst will use for this management. One is the project plan. The project plan describes the objectives, scope, and nature of the project. It also includes feasibility and cost information, schedules, and the recording of who does what. The Gantt chart shown on page 623 is used for scheduling activities. The most common project management software is by Microsoft and is called Project. It includes Gantt charts and other types of charts and reports that help the systems analyst work through the project. You can see a picture of Microsoft's Gantt chart and calendar on page 624.

Feasibility is a measure of how suitable the development of a system will be to the company. There are different types of feasibility:

· Technical - is the required hardware and software available and is it possible to set it up?

· Operational - will the new system fit in with the current system? How likely is that the users will like the new system and use it? Has the system solved the problem by meeting the requirements?
· Economic - is there a benefit (either direct or indirect) to creating and implementing the new systems that overweighs the costs involved?

· Legal - are there any legal problems with implementing this system?
· Scheduling - can the project can be done within schedule?
All projects need to be economically justified. Will the new system generate more revenues, lower cost, or increase productivity? One of the interesting things is that many times information systems are not economically feasible. There are both hard (direct) and soft (indirect) costs and benefits. A hard cost or benefit is one that can be seen via dollar figures. An increase in revenue or decrease in expenses can be seen in dollars. Soft cost benefits are those items that you cannot put a dollar value on. E-mail is a good example of a new technology used by businesses that was sold with a soft benefit. The idea of the mail was to eliminate shadow tasks. Shadow tasks are those tasks that all of us do in the part of our daily work but are not in our job description. Picture yourself working in an office. The phone rings and it is someone calling for a coworker. Since your coworker is not available, you take the message and then you probably rewrite that message so that it is neat and readable by your coworker. None of that is your in your job description. Today, with e-mail, a person can directly contact your coworker and leave you uninvolved.
Documentation is the collection of all of the information regarding the project. This includes feasibility studies, schedules, charts and graphs, reports, and anything that the project manager can collect about the project. This information is held in a project notebook or project history and the can be quite invaluable. Although each project is individual, one can learn from past history of past projects.

Gathering information is normally done during the analysis phase. There are a number of ways or techniques to do this. One is by reviewing documentation. Taking a look at documentation about the company and looking at how reports and computer screens look now can give you valuable information about how you can better improve it. Observing is another technique used to gather information. You can observe people covertly or overtly. The advantage of covert observation is that you will not get the halo effect. The halo effect is when somebody knows that he or she is being watched and therefore does his job perfectly but perhaps not as it would normally be done. The disadvantage of covert observation is that people feel that big brother is watching and they can get rather upset. Overt observation means that you might get the halo effect, but you can still gain quite a bit of information. If users are told that they will be observed for the purposes of your learning how to better improve their jobs, the users are much more likely to want to help you out. Questionnaires are one of the most common forms of collecting data because they are the most inexpensive. The disadvantage to questionnaires is that the return rate is very minimal. The interview is the most expensive method of collecting data; however, it can gain you the best information. JAD sessions are a structured group meeting in which the users and the IT professionals get together to design and develop applications. The benefit of including the users with the IT professionals is that the IT professionals know what the users expect and the users get to know what is possible. 
Research is categorized by being primarily or secondary. All of the techniques that I've mentioned are considered a primary research. Primary research means that the company collects its own data about itself. Secondary research is using collections of data and information collected by other sources. There's a wealth of secondary research available in libraries and reference books and the Internet. Many businesses also have trade shows and groups that exchange information.

2. What Initiates the System Development Cycle?
The system development lifecycle can be initiated by any number of people or organizations. Your book describes users making the changes for a number of reasons. It also describes corporate management or some other governing body mandating the change. Competition can also lead to change. Mergers and acquisitions are yet another reason for initiating the change. Government, via new laws and regulations, can also be the initiator. Society itself can initiate the change. An example of this would be a need to have less pollution so that the river can be cleaned up.

3. The Phases (of the SDLC - System Development Life Cycle)
1.
Planning (also called Preliminary Investigation) (page 629)

· Decide if there is a problem

· Define the problem

· Describe the scope, nature, and objectives

· Make a go/no-go decision

Important Note: Do read the CASE STUDY that starts on page 628. It continues on the remainder of the pages of the chapter.

2. Analysis Phase (pages 630-638)

· Gather data and information about the current system by looking at or using

· written documents

· interviews

· questionnaires

· observation

· sampling

· Use tools like flow charts, DFDs (data flow diagrams - see page 633), decision tables (see page 634), decision trees (see page 634), and ER diagrams (entity/relationship diagrams - see page 632), which show the relationship between objects in a system - you will learn more about these in future classes). To see another ER diagram, go to http://www.cs.sfu.ca/CC/354/zaiane/material/notes/Chapter2/node10.html#fig213strong. Other tools mentioned in your book are object modeling, CASE diagrams, and Class diagrams.
CASE tools can assist analysts in the SDLC. They provide a repository to store information on each of the phases - excellent for comprehensive documentation of the development process. Diagramming tools assist in analyst/user communications. They provide project management capabilities including maintenance management - impact analysis. However, each CASE tool supports a specific implementation of an SDLC; often in a very ridged fashion. Upper CASE Tools typically focus on the first 5 steps of the SDLC. Lower CASE Tools focus on steps 4-6 and include code generation capabilities. Integrated CASE Tools cover all of the steps.
· Create a feasibility study (see page 630) - This is a report that looks at the feasibility of creating the new computer system. 
· Decide the requirements of the new system. Can any part of the old system still be used?

· Make the buy or build decision

· Buy means to buy commercially available software

· Horizontal applications are those standard packages available every where and written for any type of business (Word, Excel, dBase). This is the least expensive software choice.

· Vertical applications are packages written for specific types of industry. An example of type of industry is prisons and jails.  They need booking software to book the prisoners into the facility. This tends to cost a little more than horizontal applications.

· Another choice not mentioned in your book is to buy a commercially available package and have it customized by use of macros, merging, or some other programming tool built within the package. A programmer is not needed, just a person who is extremely expert in that application. The cost tends to be around $50-$60 an hour for such a person.

· The build decision is to have a program written specifically for your company. This is the most expensive decision.

· Decide if you need or want to outsource.

· Make a go/no-go decision

Note: This phase can take an extremely long time. It can also be very costly to gather the information. The analyst might decide that the costs of analysis outweigh the benefit of proceeding. For major projects, this phase can last years.

Note: To see a real feasibility study, go to: http://www.dft.gov.uk/stellent/groups/dft_roads/documents/page/dft_roads_029788.hcsp
3. Design Phase (pages 639-643)

· Decide on the preliminary design of the system (its hardware and software requirements, its information cycle flow, its input and output design, etc.)

· Creation of prototypes

· Creation of output forms

· Creation of input forms

· Creation of databases and other files

· Decision of system controls and backup procedures
· Send out RFPs and testing and evaluations of responses

· Make a go/no-go decision

There are a number of tools available for this phase. Some of these are CASE tools and prototypes.

4. Development Phase (This is not in your book as a separate phase.)

· Actually create the system

· Use scheduling tools to create schedules

· Make decisions of resources required (time, money, equipment, employees)

· The programmer will actually code the program here and test it

· Announce when system will start

· Make a go/no-go decision

5. Implementation (pages 643-645)

· Actually train users in new system

· Convert to using the new system

· Direct

· Phased

· Pilot

· Parallel

6. Maintenance (What your book calls Support - page 646)

· Audit

· Elevation

· Maintenance

Note: To see an actual audit report, go to: http://www.comptroller.nyc.gov/bureaus/audit/PDF_FILES/7A04_067.pdf.
To see one guideline document on how to create a SDLC report, go to http://www.usdoj.gov/jmd/irm/lifecycle/table.htm
To see an entire SDLC report, look at http://badbusinessbureau.com/reports/ripoff105495.htm
To see a SDLC policy, look at http://www.house.gov/cao-opp/PDFSolicitations/SDLCPOL.pdf
4. Information System Security

There is no point to creating systems unless you work to keep them secure. The main security person for an organization is called the CSO - chief security officer. The field of information security is one of the fastest growing fields. Your book gives you an idea of the types of items that should go into a security plan (page 646). To see a real security plan, go to http://www.ibiblio.org/nhs/NHS-T-o-C.html.

The emergence of “cyber-security” as a key issue facing most organizations should lead to strong growth for computer managers. Firms will increasingly hire cyber-security experts to fill key leadership roles in their information technology departments, because the integrity of their computing environment is of the utmost concern. As a result, there will be a high demand for managers proficient in computer security issues. (http://www.bls.gov/oco/ocos258.htm). An interesting article called Chief Security Officer (CSO) training requires range of skills can be found at http://www.unisysworld.com/monthly/2001/05/cso.shtml
5. Systems Analysts

The best advice I can give a person who is thinking of becoming a systems analyst is to not only take as many computer courses as required, but to whenever possible, take business courses as well. Systems analysts need to take computer classes so that they can communicate with programmers, network specialists, hardware and software technicians, database administrators, and other computer professionals. They need to have business knowledge because in most cases, the client requiring a systems analyst is a businessperson. It is impossible to discuss how the computer can help with accounting tasks, for example, unless the analyst has a general understanding of debits, credits, and the financial reports. The importance of business for a student of system analysis can not be stressed enough. Median annual earnings of computer and information systems managers in 2002 were $85,240. Despite the recent downturn in the economy, especially in technology-related sectors, the outlook for computer and information systems managers remains strong. Employment of computer and information systems managers is expected to grow much faster than the average for all occupations through the year 2012. Strong technical knowledge is essential for computer and information systems managers, who must understand and guide the work of their subordinates, yet also explain the work in non technical terms to senior management and potential customers. Therefore, these management positions usually require work experience and formal education similar to that of other computer occupations. (http://www.bls.gov/oco/ocos258.htm)
Keep in mind that many companies call the position of systems analyst something else. You may have to read the job description to know that they are looking for a systems analyst. Some skills or attributes usually mentioned is the ability to get along with many types of people, technical knowledge of systems, some programming language knowledge, communications skills (written and oral), and the ability to get along in a team environment. Also many positions require travel. The client of a systems analyst can be within the same company for which he/she works or for an outside company. Most likely, on entering a company, you would be placed on a team under the guidance of an experienced systems analyst. As you gain knowledge yourself, you will be given more accountability and opportunity.
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