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1.1 Introduction to Management Information Systems
For a better understanding of this unit, you must have the prior knowledge about the Organization system, Information, data and records. The organization’s growth and the level of complexity in functioning have made the people to realize the facts. You can now question how such enormous information is maintained? Since the environment turns competitive and is ever changing, fixation of standard for an exception becomes exercise at least for the people in higher echelons of the organizations. The Information needed by the organization for different applications is difficult to be made available at the right time at the right level. In this unit you will study about the evolution of MIS and significance of MIS in the organization. You will study the impact of MIS on any business. You will also know the different phases of development of MIS and finally you will know the hardware support needed for MIS. MIS is an integrated system which provides information support for decision making in the organization. There may be various definitions for MIS, but you can see all of them defining MIS as a decision making methodology which helps in control.

Learning Objective
After going through this unit, you will be able to:

i) Explain the basics of MIS

ii) Describe the role and significance of MIS in business, types and its classification

iii) Apply the concepts of business in various businesses

iv) Explain the phases of development in MIS

v) Explain managers view of the information system

vi) Describe the hardware support needed

1.1.1 History of MIS 
The industrial revolution has slowly replaced man power with machines. There emerged the use of computer for data processing. The digital computer was mainly designed to handle scientific calculations. During 1940 to 1960 computers were used commercially for census and payroll work which involved large amount of data processing. Since then the commercial application exceeded the scientific applications. 

Computer Based Information systems are of vital importance in modern organization. Systems professionals analyze, design, develop, implement and manage state-of-the-art telecommunications, multi-media and other computer-based information systems. In addition to maintaining traditional transaction processing systems, today’s IS professionals are involved in exciting developments in computing systems, such as decision support and expert systems, database development and enhancement, development and use of Graphical User Interfaces (GUI), systems design using object oriented programming, design and management of telecommunications systems, and the management of end-user computing. So you can define MIS is a method of generating information which is used by management or organization for decision making, control of activities and operations etc.

1.1.2 Impact of MIS 
Electronic communication increases the overall amount of communication within the organization. You can find the following advantages obtained from MIS.

a) Quicker information availability

b) Anytime anywhere access to information

c) Promotes non redundancy

d) Quick decision-making

e) Fast actions undertaken

f) Effective productivity

g) Reduced transaction rate

Information can be stored, retrieved, and communicated far more easily and effectively. There is an enormous role of information technology (IT) on operations. The following can be the examples you can list for the areas in which MIS is used. When you go to any vendor and ask for catalogues of the product then smart catalogues and databases for simpler customer/ vendor will help you and the vendor in coordination. When you are travelling or driving, the transponder-equipped vehicles can re-route you in real time. Voice-recognition systems for greater warehouse inventory accuracy, collaborative editing of graphics documents by geographically-remote individuals, and even electronic storage/retrieval of documents to reduce volume. You will see the texts and images in electronic forms are effective in communicating ideas from source to destination. When you access money through your credit cards, ATM cards, smart cards you can find that it is technology driven which revolves around wireless electronic gadgets, internet and money cards. When you use it for your identity proof it is your identity cards that detect you from the list of users. 

A computerized management information system (MIS) in all registered clients, counseling sessions, and all medical visits provided to the clients with respect to hospital management system of any major hospitals. Non-computerized data from previous years only documented the number and location of counseling sessions while the new MIS provides much more specific and detailed data. The impact of computer-based information systems on manager’s work reflects decisions made by managers themselves about how the technology is used. The impact of MIS is not an individually stable and predictable. As a manager at any organization you can use non linear on-going process of change that evolves over time and situations. In an organization you can develop a system, shape it and also react it to any different way. 

You can see MIS in the field of education system also playing a very significant role where we come across usage of LCDs, Smart boards, internet etc in class rooms. In the traffic control system, an Intelligent Transportation System (ITS) disseminates real-time traffic information to travelers. It helps travelers in making their route choice decisions based on the traffic congestion information and make proper decision making in predicting the traffic congestion and choosing the right choice. In the tourism MIS has led to radical changes in booking system, tourist information system, hotel facilities, accommodation facilities, transportation modes available, images of the facilities that could be provided etc.



Fig. 1.1: Impact of MIS in different areas
You cannot limit the impact of MIS to some specific areas. It has wide range of applications and has a unique impact on each system. Now, MIS has become very important fact of all the information systems that you cannot view any system without MIS.

1.1.3 Transformation stage – Manual systems to automated systems
The value of Information is not present day discovery. We have always observed that the Information is the asset of any organization. The existence of information is since the ‘Big bang’ happened and then on it went on. But the value of information is being used only after the industrial revolution. Before, it was only in the record which we are using now in an efficient way. The first information was binary. Information is generated by interactions; information is by interaction, as without comparison, without a context, without interaction, there is nothing. 

Traditional information systems are said to contain data, which is then processed. The processed data is called information. The processing of data takes place by selecting the required fact and organizing it in a way to form meaningful information which is used for some organizational needs.

In Manual systems, a series of action takes which may be similar as well as different to processing in traditional systems. For instance, in hospital information systems the patient details can be viewed by the administrator as well as patient. But the views perceived by these are different. One may view it as a record to take print and other may be the source of his ailment description. What is common to the two systems is the idea of transformation. Transformation occurs when systems participants are faced with cues from their environment, which may be data or situations, and the participants then define and redefine what to do next, either processing data or developing a situation, altering the system each time to transform it to a state closer to the participants’ goal or objective. When a fact from either type of system is presented for manipulation, a transformation can occur. Thus, transformation is common to both types of systems. 

A transformation had to necessarily go through the following stages –

a) appraisal of the procedures

b) types of documents

c) storage systems

d) formulations and coding

e) verification and validation

f) review

g) documentation

After the industrial revolution slowly manual systems were transformed into digital form by means of computer and related instruments.

Self Assessment Questions
1. Consider any of the area of your choice and explain how MIS will have an impact on this area.

2. Organization uses MIS for _____________, _____________ and _________.

3. Data is processed to form ___________.

1.2 Role and Importance
You will find the following factors contributing the role of MIS. You need to study about the Characteristics, functions and disadvantages of MIS to know the role of IS in business.

1.2.1 MIS characteristics
· It supports transaction handling and record keeping. 

· It is also called as integrated database Management System which supports in major functional areas.

· It provides operational, tactical, and strategic level managers with east access to timely but, for the most, structured information. 

· It supports decision –making function which is a vital role of MIS.

· It is flexible which is needed to adapt to the changing needs of the organization.

· It promotes security system by providing only access to authorized users. 

· MIS not only provides statistical and data analysis but also works on the basis on MBO (management by objectives). MIS is successfully used for measuring performance and making necessary change in the organizational plans and procedures. It helps to build relevant and measurable objectives, monitor results, and send alerts.

· Coordination: MIS provides integrated information so that all the departments are aware of the problem and requirements of the other departments. This helps in equal interaction of the different centers and connects decision centers of the organization. 

· Duplication of data is reduced since data is stored in the central part and same data can be used by all the related departments.

· MIS eliminates redundant data.

· It helps in maintaining consistency of data. It is divided into subsystems. Handlings with small systems are much easier than an entire system. This helps in giving easy access of data, accuracy and better information production.

· MIS assembles, process, stores, Retrieves, evaluates and disseminates the information.

1.2.2 Function of MIS
The main functions of MIS are:

· Data Processing: Gathering, storage, transmission, processing and getting output of the data. Making the data into information is a major task.

· Prediction: Prediction is based on the historical data by applying the prior knowledge methodology by using modern mathematics, statistics or simulation. Prior knowledge varies on the application and with different departments. 

· Planning: Planning reports are produced based on the enterprise restriction on the companies and helps in planning each functional department to work reasonably.

· Control: MIS helps in monitoring the operations and inspects the plans. It consists of differences between operation and plan with respect to data belonging to different functional department. It controls the timely action of the plans and analyzes the reasons for the differences between the operations and plan. Thereby helps managers to accomplish their decision making task successfully. 

· Assistance: It stores the related problems and frequently used information to apply them for relative economic benefits. Through this it can derive instant answers of the related problem.

· Database: This is the most important function of MIS. All the information is needs a storage space which can be accessed without causing any anomalies in the data. Integrated Database avoids the duplication of data and thereby reduces redundancy and hence consistency will be increased.

· The major function of MIS lies in application of the above functions to support the managers and the executives in the organization in decision-making. 



Fig. 1.2: MIS Function
1.2.3 Disadvantages of MIS
The following are some of the disadvantages of MIS:

· MIS is highly sensitive: MIS is very helpful in maintaining logging information of an authorized user. This needs to monitor constantly.

· Quality of outputs is governed by quality of inputs.

· MIS budgeting: There is difficulty in maintaining indirect cost and overheads. Capturing the actual cost needs to have an accrual system having true costs of outputs which is extremely difficult. It has been difficult to establish definite findings.

· MIS is not flexible to update itself for the changes.

· The changes in the decision of top level management decrease its effectiveness.

· Information accountability is based on the qualitative factors and the factors like morality, confidence or attitude will not have any base.

1.2.4 Roles of IS in Business 


Fig. 1.3: Graphical representation to show the History of roles of IS
From the figure 1.3 you will observe that the business applications of information systems have expanded significantly over the years. You will see that how in each decade the information has transformed from simple data processing to E-Business and E-Commerce.

Data Processing: 1950s-1960s
Data processing will be done electronically. In this age the data was used for simple calculations, transactions and storage purposes. Some of the application includes transaction processing, record keeping and traditional accounting applications

Management Reporting: 1960s-1970s
Management information systems: From the figure 1.3 you can observe that management reports of pre-specified information are prepared maintained. This is to support decision making.

Decision Support: 1970s-1980s
Decision support systems were Interactive adhoc support of the managerial decision-making process.

Strategic and End User Support: 1980s-1990s
End user computing systems gives direct computing support for end user productivity and work group collaboration. These includes 

i. Executive information systems: Top management needs critical information in the right time which is provided by EIS. 

ii. Expert systems: give advice to the end users based on the Knowledge.

iii. Strategic information systems: Strategic product and services for competitive advantage.

Electronic Business and Commerce: 1990s-2000s
E-business and E-commerce systems were depending on Internet. They include Web enabled enterprise, global e-business operations. Electronic commerce on the internet, intranets, extranets, and other networks became positively highlighted.

We all know that MIS plays a very important role in the management, administration and operation of the organization. These three vital roles are the applications of information technology. When you consider any business enterprise it must support the following:

a) Business processes and operations: MIS allow easy access to information by the workers and user friendly coordination through internet interface. It has the faster access to information and application of ERP software is easier. In the process of inventory, payroll for employees, buy new merchandise analyze the current market trends, record customer purchases and billing MIS support is a vital role. Any retail store without computer based information’s system cannot work efficiently. 

b) Managers and his employees in Decision making: – Being managers you need to have updated information regularly to make accurate decisions based on the available data and the knowledge rather than guesses. MIS provides you the ability to make decisions from an informed stance rather than a haphazard one. MIS answers many questions like when to hire people? In what process the man power has to put? Which is the most efficient model to implement? What is the customers view towards the product? And it helps to have enough staff in the organization. For example, it will help you in taking decisions that on what lines of merchandise need to be added or discontinued, or on what kind of investment you need to make. These are typically made after an analysis provided by computer-based information systems. 

c) Competitive advantage strategies: You be provided with a competitive advantage for your organization by the MIS function. Today, MIS is one of the most dynamic and influential areas for businesses, with the almost daily changes in technology are permitting creative approaches to address constantly changing environments. The MIS specialist requires a solid understanding of business operations in addition to computer operations, because these systems are used in all functional areas of the organization (such as accounting, manufacturing, marketing and finance). For example, store management might make a decision to install touch-screen kiosks in all of their stores, with links to their e-commerce web-site for online shopping. This might attract new customers and build customer loyalty because strategic information systems can help provide products and services that give a business a comparative advantage over its competitors.

The primary role of the MIS specialist is to insure organizational effectiveness through the design, development and implementation of computer-based information systems. The major roles of the business applications of a Management Information System may be represented in the pyramid form as shown below. The apex of the pyramid represents the Top Level Management and the base of the pyramid represents the Bottom Level Management. The intermediate layer is the Middle Level Management. 

MIS are able to run businesses more quickly and efficiently than humans.



Fig. 1.4: Major Roles of the Business Applications of IS
Self Assessment Questions
4. What are the disadvantages of MIS?

5. ____________ give advice to the end users based on the Knowledge.

6. When you are a manager of an organization and you are supposed to hire people to your team. How will you use MIS for decision making?

1.3 MIS Categories
1.3.1 Classification
MIS is classified into various types. The classification depends on the following aspects –

a) Functionality

b) Utility

c) Area of application

d) Processing type

e) Frequency of usage

Various management activities like the one which deals with scheduling, planning, resource allocation, product design, processes, and competitive strategy are the functional classification of MIS.

Some of the processes like artificial intelligence, generating management related information, providing aid in decision making, necessary support systems, and executive information system are the utility classification of MIS.

Depending upon the area where MIS could be used MIS is classified as Banking IS, Insurance IS, Production IS, Data warehouse IS, Public IS etc.

Depending upon the type of management service in processing a data to generate information, MIS is classified into various processing types like – Online transactions, Batch processing, distributed processing, multi-processing etc.

A MIS system is a system in which there is a constant need for review of the system. A mechanism can be built in the system to look into its performance and the outcome of such performed tasks may be assessed. This may be done periodically at fixed interval of time. Such mechanisms are categorized under MIS classification of frequency.

1.3.2 Relationships
Though different types of IS exists in any organization, you can relate them with to each other directly or indirectly. The information generated in one department may be used by another department to generate further information to be used by other departments and so on. Thus there exists a relationship between various types of IS being used in any organization.

Self Assessment Questions 
7. How are MIS categorized?

8. Consider yourself as the manager in the department of production and give an example in which you create an module of information system that can be used by other department of the organization.

1.4 Managers and Activities in IS
Colleges and universities cannot produce sufficient MIS personnel for management requirements and job opportunities are vast. When you are managers you must remember that you are no longer doing the technical work through the technical ranks which rose in your organization. You have to transform yourselves from simple technicians to become managers. Your job changes from being technicians to system managers and tries to solve the business problems.

1.4.1 View of Structure of MIS
Different kinds of information systems serve different levels in an organization. You will view as a manager, each level of system and its sub system, depending upon the following levels of classification.

Operational-level systems help you in keeping track of the daily routine activities.

For example, recording daily sales and placing orders. 

Knowledge-level systems form the workstations and office systems in your organization which help you in including the latest technology in the working of the organization.

For example, preparing displays for advertisements.

Management-level systems help in administrative activities and in your decision-making.

For example, the monthly sales figures by territory.

Strategic-level systems help the senior executives of your organization in addressing issues like planning and decision-making.

For example, predicting the profit trend for the next 5 years.

Self Assessment Questions
9. How do you differentiate data and information?

10. Why are Knowledge-level systems used?

11. Explain the conversion process of data into information.

1.5 Types of Computers used by organization in setting up MIS
Computers are electronic devices used for processing data. It helps you in generating the desired information output based on certain input data. You can use the outputs are used for various decisions making. There are various types of computers that you may be used by an organization for effectively implementing MIS. Some of the types commonly used in business are desktop computer, notebook computer, PDA etc. 

1.5.1 Desktop Personal Computer – These are systems which are kept on top of desks in various offices, residences, class rooms, departmental store, showrooms etc. Desktop personal computers are meant to be operated by a person sitting in front of the computer.

1.5.2 Notebook computers – These are smaller in size as compared to desk top computers. The screen size is approximately 11”x8”. It is possible for a person to carry it in a bag. It is similar to the size of a note book, hence the name notebook computer. It is operated sometimes by placing it on the lap of a person, hence it is also known as laptop computer. It is very convenient to use it for day to day applications when mobile.

1.5.3 PDA – These are small hand held devices known as personal digital assistant. It is possible to carry a PDA in pockets, hence is very convenient to use. It has simple applications like taking notes, phone, calendar, camera, etc. One can even have internet access on a PDA thus bringing the information of the entire world wide web on hand.

Self Assessment Questions 
Answer true or false
12. PDA is systems which are kept on top of desks in various offices, residences, class rooms, departmental store, showrooms etc.

13. It is possible to carry a notebook computer in pockets, hence is very convenient to use.

1.6 Hardware support for MIS
Generally hardware in the form of personal computers and peripherals like printers, fax machines, copier, scanners etc are used in organization to support various MIS activities of the organization.

1.6.1 Advantages of a PC: you can find the following advantages a personal computer offers: 

a) Speed – A PC can process data at a very high speed. It can process millions of instructions within fraction of seconds. 

b) Storage – A PC can store large quantity of data in a small space. It eliminates the need of storing the conventional office flat files and box files which requires lots of space. The storage system in a PC is such that the information can be transferred from one place to another place in electronic form.

c) Communication – A PC on the network can offer great support as a communicator in communicating information in the form of text and images. Today a PC with internet is used as a powerful tool of communication for every business activity.

d) Accuracy – A PC is highly reliable in the sense that it could be used to perform calculations continuously for hours with a great degree of accuracy. It is possible to obtain mathematical results correct up to a great degree of accuracy.

e) Conferencing – A PC with internet offers facility of video conferencing worldwide. Business people across the globe travel a lot to meet their business partner, colleagues, and customers etc to discuss about business activities. By video conferencing inconvenience of traveling can be avoided.

A block diagram of a computer may be represented as-



Fig. 1.6: Block diagram of a Computer
Input unit is used to give input to the processor. Examples of input unit –Keyboard, scanner, mouse, bar code reader etc.

A processor refers to unit which processes the input received the way it has been instructed. In a computer the processor is the CPU – Central Processing Unit. It does all mathematical calculations, logical tasks, storing details in the memory etc. 

Output unit is used to give output s from the computer. 

Examples of output unit – Monitor, printer, speakers etc.

1.6.2 Classification of computers: Computers are classified as follows:

a) Depending upon the processor used – e.g.: Intel PI, PII, PIII, PIV, AMD, Celerons etc.

b) Depending upon the purpose for which it is used a Computer may be a general purpose computer or a specific purpose computer. General purpose computers are the ones used for general tasks like business analysis, letter typing, generating reports for management decisions, scheduling activities, preparing balance sheets, invoice etc, Specific purpose computers are custom built for specific tasks like space research, weather forecasting, satellite sensing etc. Specific purpose computers are designed to perform tasks for which they are intended for and for no other applications.

c) Depending upon the size: A computer may be classified based upon its size and voluminous computing speed as micro computers, mini computers, main frames and super computers. Super computer is the largest in size and also fastest in computing speed.

Self Assessment Questions
14. A PC can ________ data at a very high speed. 

15. A PC with ______ offers facility of video conferencing worldwide.

16. A processor refers to unit which processes the______ received the way it has been instructed.

1.7 Summary
After going through this unit you would have learnt the fundamentals of MIS. The role and significance of MIS in business and its classification is explained. Also you would understand the impact of MIS on business and the various phases of a business. It is possible to understand the various phases of development in MIS based on the type of system required in any organization. You would learn how the conversion of data to information and the intermediate process involved. You would also learn about the various types of computers used in MIS and the different types of input and output devices.



1.8 Terminal Questions
1. Write a note on the origin and impact of MIS?

2. Explain the transformation stages from manual systems to automated systems.

3. What are the characteristics of MIS?

4. Explain the functions of MIS.

5. Explain how MIS controls the Information in an organization.

6. Explain how MIS could be classified.

7. Explain the manager’s activity in IS.

8. What are the various types of input and output devices used in MIS?

9. Explain the various views of MIS structure

10. Explain the advantages of using a computer in business.

1.9 Answers
Answers to Self Assessment Questions
1. Refer 1.1.2, Figure 1.1

2. Decision making, Control of activities and operations

3. Information

4. Refer 1.2.3

5. Expert systems

6. Refer 1.2.4

7. Refer 1.3.1

8. Refer 1.3.2

9. Refer 1.4.1

10. Refer 1.4.2

11. Refer 1.4.1, Figure 1.5

12. False

13. False

14. Process

15. Internet

16. Input

Answers to Terminal Questions 
1. Refer 1.1.1 and 1.1.2 

2. Refer 1.1.3

3. Refer 1.2.1

4. Refer 1.2.2

5. Refer 1.2.4

6. Refer 1.3.1

7. Refer 1.4

8. Refer 1.6

9. Refer 1.4

10. Refer 1.6



Case Discussion 
Basic concepts of Information Management
Consider the case of newly opened bazaar at your area that is trying to increase its sales. The data available may include the historical data of sales may be for the last 24 months, promotion expenses and the feedback from the customer survey. All these data may be the mixture of all the three or individual depending upon the needs of the application. However, data is by itself interesting.

But in order to use this data for better sales analysis, data needs to be organized to form meaningful information. This analysis will be used for decision making throughout the different levels of management. 

The bazaar may have few outlets in various places. Therefore, storing these information is an vital issue. There comes the picture of storing the data in the database which can be centralized and integrated. This method of storing the data in the database for the use of different levels of management accessing anywhere, anytime data through the single source is called integrated database management system. 

The data can be organized to an meaningful information and can be presented in various forms i.e. Equations, chats figures and tables. This kind of representation creates relationships among two or more data. And this kind of representation can be used to decide how to proceed on a particular task. 

The manager needs to have the knowledge of how to analyze the available data and make appropriate decisions. The manager has to be very particular in collecting the data from the data bank. Data bank is the stock of data with respect to the bazaar which consists of all the possible data available in the bazaar. When the manager collects the appropriate data, he should prepare proper models to apply and different possible ways to analyze the data for making better decisions.

This can be manually done by the manager which needs the knowledge of the business or the knowledge can be fed to the computers and an automated system can be designed to analyze and make decisions. These systems are called as Expert systems.

Though Wisdom comes from knowledge, in DBMS wisdom is the advanced invention of Information Technology. Defining wisdom includes the representation of ability to learn from the experience and knowledge obtained from that experience and to adapt the system to the changing environment. An automated wisdom system can be created by the use of artificial intelligence. In a bazaar, wisdom system should be able to give manager knowledge about the current trends, the potential problems which exists in the past, new strategy to overcome those problems, prepare models for these strategy and implementing these models by the use of appropriate and new technology.

In order to obtain data to produce information, knowledge and wisdom the database must be built strong enough to handle large amount of data and transactions. The entities and its attributes need to have a strong relationship.

Here the only difficulty with respect to database is the authorized access to the database. Data from the databank must be accessed by the authorized person only. Not all the data must be accessible to all the persons involved in the bazaar.

Discussion Questions:
1. What the basic concepts of information management you got form this case let.

2. What is the use of relationship among the data?

3. What did you understand from a wisdom system? Explain in your own words.

4. If you are a database designer, then how do you provide security to the data from the unauthorized users of the bazaar information system?
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2.3 Summary
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2.1 Introduction
In the previous unit you learnt about the basic necessity of Management Information System which is essential for the further utilization of MIS. In this unit you will learn the different types of MIS with the concepts. An organization consists of many functions both technical and managerial and many people working for different departments. Therefore an Information System of an organization is not only with respect to one department or one functioning but a combination of management, technology and organizations. 

Learning Objective
After going through this unit student will be able to:

· Describe the actual perceptive of MIS with respect to an organization.

· Explain the types of MIS

· Define the basics concepts and relationships of MIS.

· Explain the concept of management organization

2.1.1 Perceptive of MIS
MIS systems are extensively used in generating statistical report of any organization which can be used to study management by behavior. They set objectives to their employees using ratio analysis. Management also uses MIS for decision making from the low level management to top level management. In order to perform task using Information systems use of technical support is required. So it is the combination of 3 components i.e. organization, technology and management. Figure 2.1 shows the view of information from the perspective of an organization.

2.1.2 Types of management systems 
The main purpose of Information systems is to assist the management in decision making. The various processes in decision making require information’s in the various forms. Basically information is provided by the systems to the management at various levels like strategic planning, management control, and operational control. While the nature of information at the operational level is highly structured the nature of information at the top level – strategic is highly unstructured. Similarly the volume of information processed is very high at the bottom level where as less at the top level.

Management activities a​​t different levels can be divided depending upon the nature of management function like – marketing function, financial function, personnel function etc. 



Fig. 2.1: View of Information
2.1.3 Concepts and relationships
The conceptual framework and some of the types of management systems which are information based are –

a) Transaction procession systems (TPS)

b) Knowledge based systems (KBS)

c) On line analytical processing systems (OLAPS)

d) Executive information systems (EIS)

e) Decision support systems (DSS)

f) Business process systems (BPS)

g) Object oriented systems (OOS)

2.1.3.1 Transaction Processing System (TPS)
The act of conducting or carrying out; a deal or business agreement; an exchange or trade, as of ideas, money. A transaction is the smallest unit of business activity may be uses of records are themselves transactions. Transactions are mainly observed at the bottom level of the management. Plenty of operational activities at the bottom level results in one or more transactions. Every transaction may be considered to generate information. The information generated can be highly structured. Structured information is easy to process further. Examples – payroll system, transport ticket reservation system, purchase order entry system, marks tabulation system etc. 

Output of such systems may be of printed type or display type on the monitor of the computer. TPS may further be classified as online systems or batch systems. In online systems there is direct interaction of the operator and the TPS system. In batch systems activities of the same type are batched into groups and then processed.

TPS offers following characteristics. These characteristics are responsible for the TPS to perform methodical, standardized and reliable transactions.

· Reliability: TPS incorporate safeguard and disaster recovery methods to ensure transaction security and also remain operational permanently.

· Rapid processing: TPS process transactions very fast due the virtual transaction processing.

· Standardization: To maximize efficiency of the transactions, TPS interfaces consider identical data for every transaction, irrespective of the customer.

· Controlled access: TPS is capable enough to restrict the access to those who lacks the skills of controlling the transactions.

· Transaction processing qualifiers: System must possess ACID test if it has to consider as TPS.

– Atomicity

– Consistency

– Isolation

– Durability

Example of online systems: enquiry, checking availability of tickets etc. Example of batch systems: entering parcel details belonging to one destination, processing student marks of one subject etc.

2.1.3.2 Knowledge Based System (KBS)
KBS are the systems based on knowledge base. Knowledge base is the database maintained for knowledge management which provides the means of data collections, organization and retrieval of knowledge. The knowledge management manages the domain where it creates and enables organization for adoption of insights and experiences. 

There are two types of knowledge bases.

a. Machine readable knowledge bases: The knowledge base helps the computer to process through. It makes the data in the computer readable code which makes the operator to perform easier. Such information sare used by semantic web. Semantic web is a web that will make a description of the system that a system can understand.

b. Human readable knowledge bases: They are designed to help people to retrieve knowledge. The information need to be processed by the reader. The reader can access the information and synthesize their own.

KBS refers to a system of data and information used for decision making. The system is automated to work on the knowledge based data and information required in a particular domain of management activity. The processing is done based on the past decisions taken under suitable conditions. Decision making is based on the fact that the condition is similar to the past situation hence the decision is also is similar.

Examples of KBS are intelligent systems, robotics, neural networks etc. 

2.1.3.3 Online Analytical Processing (OLAP)
OLAP refers to a system in which there are predefined multiple instances of various modules used in business applications. Any input to such a system results in verification of the facts with respect to the available instances. 

A nearest match is found analytically and the results displayed form the database. The output is sent only after thorough verification of the input facts fed to the system. The system goes through a series of multiple checks of the various parameters used in business decision making. OLAP is also referred to as a multi dimensional analytical model. Many big companies use OLAP to get good returns in business. 

The querying process of the OLAP is very strong. It helps the management take decisions like which month would be appropriate to launch a product in the market, what should be the production quantity to maximize the returns, what should be the stocking policy in order to minimize the wastage etc.

A model of OLAP may be well represented in the form of a 3D box. There are six faces of the box. Each adjoining faces with common vertex may be considered to represent the various parameter of the business situation under consideration. E.g.: Region, Sales & demand, Product etc.



Fig. 2.2: Model of OLAP 
2.1.3.4 Executive Information Systems (EIS)
EIS was coined in MIT in the 1970’s. The first EIS was developed by large firms willing to take risks to gain competitive advantage. By the mid 1980’s, several vendors had developed broad customer bases and support for EIS technology continues today. Executive information system may be considered to be useful at any level of management, especially at the middle level and bottom level. It mainly revolves around the day to day activities of management but not in strategic decisions. Example where EIS can be used – assigning responsibilities to sub ordinates, analyzing the data generated out of a management process, documenting the reports generated, plotting trends, sales forecast etc. It is very useful for the Executives to make decision in selecting the level of detail if further investigation is needed. The EIS will allow the executive to drill down from any figure to see its supporting data. EIS works in the top-down approach which helps in better decisions. These are the types of information which is used by EIS. They are:

· Accounting systems that relate revenue to specific operational areas.

· Determining strategy that has the Information which value about markets, customers and suppliers.

· Computer systems and organizations that share information.

· The information use is often short-term and volatile.

EIS in future will be very useful with respect to the intelligence, multimedia, informed and connective Executive Information Systems. You can see the typical working of EIS in figure 2.3.



Fig. 2.3: Executive Information System
Executive Information Systems are of two distinct types: 

· The Data Driven: Data driven systems interface with databases and data warehouses. They collate information from different sources and present them to the user in an integrated dashboard style screen.

· The Model Driven: Model driven systems use forecasting, simulations and decision tree like processes to present the data. Service providers continuously improve their products and offers new ways of doing business due to the effect of emerging trends

Modern EIS systems can also present industry trend information and competitor behavior trends if needed. They can filter and analyze data; create graphs, charts and scenario generations; and offer many other options for presenting data. It is difficult to implement the EIS due the initial cost of the implementation. Once the initial cost is calculated, there is the additional cost of support infrastructure, training, and the means of making the company data meaningful to the system. An EIS does not depend just on the setting it up and leave it to do its job. It has to support and provide timely and accurate data on the production of meaningful data. It can provide the information executives the ability to make some decision and take action. An EIS provides a competitive edge for the business strategy within in a very short span of time. 

2.1.3.5 Decision Support Systems (DSS)
DSS is an interactive computer based system designed to help the decision makers to use all l the resources available and make use in the decision making. In management many a time problems arise out of situations for which simple solution may not be possible. To solve such problems you may have to use complex theories. The models that would be required to solve such problems may have to be identified. DSS requires a lot of managerial abilities and managers judgment.

You may gather and present the following information by using decision support application:

· Accessing all of your current information assets, including legacy and relational data sources, cubes, data warehouses, and data marts

· Comparative sales figures between one week and the next

· Projected revenue figures based on new product sales assumptions

· The consequences of different decision alternatives, given past experience in a context that is described.

Manager may sometimes find it difficult to solve such problems. E.g. – In a sales problem if there is multiple decision variables modeled as a simple linear problem but having multiple optima, it becomes difficult to take a decision. Since any of the multiple optima would give optimum results. But the strategy to select the one most suitable under conditions prevailing in the market, requires skills beyond the model. 

It would take some trials to select a best strategy. Under such circumstances it would be easy to take decision if a ready system of databases of various market conditions and corresponding appropriate decision is available. A system which consists of database pertaining to decision making based on certain rules is known as decision support system. It is a flexible system which can be customized to suit the organization needs. It can work in the interactive mode in order to enable managers to take quick decisions. You can consider decision support systems as the best when it includes high-level summary reports or charts and allow the user to drill down for more detailed information.

A DSS has the capability to update its decision database. Whenever manager feels that a particular decision is unique and not available in the system, the manager can chose to update the database with such decisions. This will strengthen the DSS to take decisions in future.

There is no scope for errors in decision making when such systems are used as aid to decision making. DSS is a consistent decision making system. It can be used to generate reports of various lever management activities. It is capable of performing mathematical calculations and logical calculation depending upon the model adopted to solve the problem. You can summarize the benefits of DSS into following: 

· Improves personal efficiency

· Expedites problem solving

· Facilitates interpersonal communication

· Promotes learning or training

· Increases organizational control

· Generates new evidence in support of a decision

· Creates a competitive advantage over competition

· Encourages exploration and discovery on the part of the decision maker

· Reveals new approaches to thinking about the problem space

2.1.3.6 Business Process Systems (BPS)
The development of a business process is because of the need to solve a business problem. A business process system is basically spread over various levels of the management starting from the top to the bottom. The processes at the top level are basically meant to handle strategic problems. At the middle level the process is oriented towards generating information for planning, scheduling etc. And at the bottom level processes are highly structured and are mainly meant for routine transactions. 



Fig. 2.4: Business Process Reengineering Cycle
Each business process may be further divided into sub processes. Each process generates information which is communicated to other processes depending upon the requirement of that process. E.g. – Billing, inventory, quality control, distribution, maintenance, etc.

2.1.3.7 Object Oriented Systems (OOS)
It is a system developed as models which are representative of real world cases. The principles required to understand a real world problem are modeled as business objects which are then used in various business applications. An object model is a system which is an abstraction of real world business problem containing all the necessary functions and data storage facility to contain details of a business object. 

Number of objects may be developed in order to customize it according to the needs of the organization. The objects developed for any application should be suitable enough to cater to the requirement of the application. Object oriented systems in business are a collection of various business objects which represents the behavior and data structure. 



Fig. 2.5: Object Oriented Systems
A complete business system requires models from three different perspectives – Class model, state model and interaction model.

A class model indicates the static structure of the objects and their relationships with other business objects. A state model indicates the change that takes place in the objects with respect to time. Interaction model indicates how to coordinate objects with other objects to achieve business goals. Some of the special features of object modeling are – polymorphism, inheritance, templates etc. 

Polymorphism means the behavior of the object differently to different messages. Inheritance refers to the mechanism of acquiring properties of one object class by another object class. The object which inherits properties is said to belong to a class called the derived class and the object class from which the properties are derived is called the base class. A template refers to a mechanism of implementing a class object wherein any type of data can be accepted for a specified routine. A template can be used to define a family of business objects performing a categorical task. 

A system which combines the concepts of Object oriented system and that of data storage and data access is known as object oriented database system. It is a powerful means for data storage and retrieval since the object concept encompasses both data and the procedure together in the class. This is known as encapsulation. 

Data abstraction is used in inheritance. The system is supported on multiple system and hierarchy of classes and its sub classes. These methodologies are useful in various complex applications. With the support of technologies like artificial neural networks and expert systems it is possible to access data from database and also process complex data in a very simple manner.

Neural networks are a process where it is possible to capture the thought process going on in the brain of the human being. Expert system refers to the system which contains the knowledge database of human expert suggestions stored in the computer database.

Self Assessment Questions
1. What are the different perceptions of MIS?

2. What are Class model, state model and interaction model?

3. ___________ are a process where it is possible to capture the thought process going on in the brain of the human being.

2.2 Concepts of management organization
2.2.1 Management organizations
An organization is a structure that uses the resources from the environment like manpower, raw materials, capital and returns the output like products and services to the environment. It constitutes the rules, policies, responsibilities and procedures that are adopted by the organization.

2.2.2 Concepts of management organization
Various concepts used in a management organization are basically functional subsystems of the management. The functional subsystems are categorized into operations sub systems, transaction subsystem and control subsystem. Each one has a particular set of data files which are used only by that subsystem. 

Apart from these specific files there are general files containing data required by other sub systems. Each sub system is supported by general software and application specific program to process data. E.g. – software for logistics, accounting, production scheduling, sales and distribution, network analysis, etc. 

Another important issue to be known while understanding the various management concepts is its information system implementation. It involves several problem of different magnitude. Lots of money is pumped by organization to implement systems and also its maintenance. Despite several problems it is important to note that the system should not come to a halt. What is lacking mostly in many areas of implementation is the interaction of human with the system.

2.2.3 Technical implementation issues 
The following indicates the technical implementation issues 

· Level of complexity (must be low)

· System response time and reliability (must be high)

· Inadequate functions (functions are needed) 

· Lack of equipment (hardware and software can help)

· Lack of standardization (standard help integration and dissemination)

· Problems with the networks (such as connectivity); distributed management support systems (MSS) are on the rise 

· Mismatch of hardware or software

· Low level of the technical capacity of the project team

[“Source: Decision support systems and intelligent systems – by Efraim Turban and Jay E Aronson.”]

2.2.4 Behavioral factors 
The implementation of computer based information systems in general and MSS in particular is affected by the way people perceive these systems and by how they behave in accepting them. User resistance is a major behavioral factor associated with the adoption of new systems. The following are compiled by Jiang et al. (2000); reasons that employees resist new systems: 

· Change in job content

· Loss of status

· Change in interpersonal relationships 

· Loss of power

· Change in decision making approach

· Uncertainty or unfamiliarity or misinformation 

· Job security

The major behavioral factors are 

a) Decision styles – symbolic processing of AI is heuristic; DSS and ANN are analytic

b) Need for explanation – ES provides explanation, ANN does not, DSS may provide partial explanation. Explanation can reduce resistance to change

c) Organizational climate – some organizations lead and support innovations and new technologies whereas others wait and lag behind in making changes 

d) Organizational expectations – over expectation can result in disappointments and termination of innovation. Over expectation was observed in most early intelligent systems.

e) Resistance to change – can be strong in MSS because the impacts may be significant. Many can resist (Alter 1980; Guimarraies et al. 1992)(see AIS in Focus 18.3).

Self Assessment Questions – True or False
4. An organization is a structure that uses the resources from the environment like manpower, raw materials, capital and returns the output like products and services to the environment.

5. User resistance is a major behavioral factor associated with the adoption of new systems.

2.3 Summary
After going through this unit you would have understood the various types of Management systems and the basics concepts of MIS. You must be able to find the role and significance of MIS in business and its functional relationships. You would have also understood the types TPS, KBS, OLAPS, etc. you would have learnt the various concepts of management organization and the issues involved in implementation. You would be able to explain the behavioral factors of Management Information Systems.



2.4 Terminal Questions
1. Explain Knowledge based systems. Give one example.

2. Explain Transaction processing system Give one example.

3. Explain Decision Support System. Give one example.

4. Explain Business process system. Give one example.

5. Explain OLAP. Give an example. 

6. What is meant by executive information system? 

7. What is meant by polymorphism and inheritance in business systems?

8. Explain the various behavioral factors of management organization.

2.5 Answers
Answers to Self Assessment Questions
1. Refer 2.1

2. Refer 2.1.2.7

3. Refer 2.1.2.7

4. True

5. True

Answers to Terminal Questions
1. Refer 2.1.2.2

2. Refer 2.1.2.1

3. Refer 2.1.2.5

4. Refer 2.1.2.6

5. Refer 2.1.2.3

6. Refer 2.1.2.4

7. Refer 2.1.2.7

8.Refer 2.2.4
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3.1 Introduction
In the previous unit you have learnt about different types of systems. In this unit you will learn about performance and growth of strategic management systems. The growth of Information System and technology during the last 2 decades has been phenomenal. During this growth, many branches evolved in the Information science. One such branch is strategic IS. It is mainly concerned with providing and organization and its members an assistance to perform the routine tasks efficiently and effectively. One of the major issue before any organization is the challenge of meeting its goals and objectives. Strategic IS enables such organization in realizing their goals. Strategic Information System (SIS) is a support to the existing system and helps in achieving a competitive advantage over the organizations competitors in terms of its objectives. 

In this unit you will learn the critical aspects of the strategic information system. You will also learn the theoretical concepts and the way in which the same are realized in practice. The flow of the unit is in such a way that it starts with the development of contemporary theory about strategic uses of corporations’ internal information systems leading to systems which transcend the boundaries of particular organizations. The process whereby strategic information systems are created or identified is then examined. 

A number of weaknesses in the existing body of theory are identified, and suggestions made as to directions in which knowledge is or may be progressing. Strategic information systems are concerned with systems which contribute significantly to the achievement of an organization’s overall objectives. The body of knowledge is of recent origin and highly dynamic and the area have an aura of excitement about it. The emergence of the key ideas, the process whereby strategic information systems come into being is assessed, areas of weakness are identified, and directions of current and future development suggested. 

Learning Objective
After going through this unit, you will be able to:

i) Explain the fundamentals of strategic Information systems

ii) Describe the driving force information technology in strategic activities 

iii) Describe value chain and IT

iv) Explain how IT influences organization goals

3.2 Background
Information system is regarded as a tool to provide various services to different management functions. The tools have been developing year by year and the application of the tool has become more and more diverse. In management it is now a very power means to manage and control various activities and decision making process. The original idea of automating mechanical processes got quickly succeeded by the rationalization and integration of systems. In both of these forms, IS was regarded primarily as an operational support tool, and secondarily as a service to management. Subsequent to the development, it was during the last few years that an additional potential was discovered.

It was found that, in some cases, Information Technology (IT) had been critical to the implementation of an organization’s strategy. An organization’s strategy supported by information system fulfilling its business objectives came to be known as Strategic Information System. The strategic information system consists of functions that involved gathering, maintenance and analysis of data concerning internal resources, and intelligence about competitors, suppliers, customers, government and other relevant organizations. 

Self Assessment Questions: True or False
1. Strategic Information System (SIS) is a support to the existing system and helps in achieving a competitive advantage over the organizations competitors in terms of its objectives.

2. The original idea of automating mechanical processes got quickly succeeded by the rationalization and integration of systems.

3.3 Performance
Out of many possible interpretations of a strategy an organization adopts in business, it is found that a majority is concerned with competition between corporations. Competition means cultivating unique strengths and capabilities, and defending them against imitation by other firms. Another alternative sees competition as a process linked to innovation in product, market, or technology. Strategic information systems theory is concerned with the use of information technology to support or sharpen an enterprise’s competitive strategy. Competitive strategy is an enterprise’s plan for achieving sustainable competitive advantage over, or reducing the edge of, its adversaries. The performance of individual corporations is determined by the extent to which they manage the following (as given by Porter) –

a) the bargaining power of suppliers;

b) the bargaining power of buyer; 

c) the threat of new entrants; 

d) the threat of substitute products; and 

e) Rivalry among existing firms. 

Porter’s classic diagram representing these forces is indicated below.



Fig. 3.1: Porter’s classic diagram
Porter’s Forces Driving Industry Competition (Porter 1980)
There are two basic factors which may be considered to be adopted by organization in their strategies:

a) low cost 
b) product differentiation
Enterprise can succeed relative to their competitors if they possess sustainable competitive advantage in either of these two. Another important consideration in positioning is ‘competitive scope’, or the breadth of the enterprise’s target markets within its industry, i.e. the range of product varieties it offers, the distribution channels it employs, the types of buyers it serves, the geographic areas in which it sells, and the array of related industries in which it competes. 

Under Porter’s framework, enterprises have four generic strategies available to them whereby they can attain above-average performance. 

They are: 

a) cost leadership; 

b) differentiation; 

c) cost focus; and 

d) focused differentiation. 

Porter’s representation of them is indicated below -



Fig. 3.2
Porter’s Four Generic Strategies (Porter 1980)
According to Porter, competitive advantage grows out of the way an enterprise organizes and performs discrete activities. The operations of any enterprise can be divided into a series of activities such as salespeople making sales calls, service technicians performing repairs, scientists in the laboratory designing products or processes, and treasurers raising capital. By performing these activities, enterprises create value for their customers. 

The ultimate value an enterprise creates is measured by the amount customers are willing to pay for its product or services. A firm is profitable if this value exceeds the collective cost of performing all of the required activities. To gain competitive advantage over its rivals, a firm must either provide comparable value to the customer, but perform activities more efficiently than its competitors (lower cost), or perform activities in a unique way that creates greater buyer value and commands a premium price (differentiation). 

As per Borden 1964, quoted in Wiseman 1988 – many differentiation bases can be classified as 4 P’s as given below: 

· product (quality, features, options, style, brand name, packaging, sizes, services, warranties, returns); 

· price (list, discounts, allowances, payment period, credit terms); 

· place (channels, coverage, locations, inventory, transport); and 

· Promotion (advertising, personal selling, sales promotion, publicity). 

The various attributes listed above can be sharpened the firms product by the support of a suitable information technology.

Self Assessment Questions
3. ___________ is an enterprise’s plan for achieving sustainable competitive advantage over, or reducing the edge of, its adversaries.

4. The two basic factors which may be considered to be adopted by organization in their strategies are _____ and ______. 

3.4 Product Differentiation and Value Chain
Product differentiation is the degree to which buyers perceive products from alternative suppliers to be different. It is expressed by economic theory, the degree to which buyers perceive imperfections in product substitutability. The buyers of differentiated products may have to pay a price when satisfying their preference for something special, in return for greater added-value. The connection between the producer and buyers may be reinforced, at least to the level of customer loyalty, and perhaps to the point of establishing a partnership between them. Such a relationship imposes ’switching costs’ on the buyer, because its internal processes become adapted to the beneficial peculiarities of the particular factor of production, and use of an alternative would force internal changes. Hence product differentiation also serves as an entry barrier. In addition, a continuous process of product differentiation may produce an additional cost advantage over competitors and potential entrants, through intellectual property protections, such as patents, and the cost of imitation. 

The activities performed by a particular enterprise can be analyzed into primary activities, which directly adds value to the enterprise’s factors of production, which are together referred to as the ‘value chain’, and supporting activities. 



Fig. 3.3: Product Differentiation and Value Chain representation
Porter’s Enterprise Value-Chain (Porter 1980)
Value-addition activities like production, marketing delivery, and servicing of the product. These activities are connected in a chain. Support activities include those providing purchased inputs, technology, human resources, or overall infrastructure functions to support the primary activities. 

It is possible to reduce the transaction cost by proper coordination of all the activities. It should be possible to gather better information for various controls and also replace the same by less costlier activities. It will also be possible to reduce the overall time required to complete an activity. 

Therefore coordination is very important to achieve competitive advantage. For this it is necessary to manage the value chain as a system rather than as separate parts. An enterprise’s value chain for competing in a particular industry is embedded in a larger stream of activities. What Porter termed as ‘value system’, may be referred to as the ‘industry value-chain’. This chain consists of mainly the suppliers and distribution channels. Any activity of an organization is subjected to one or more of the following – 

· New technologies – Newer technologies changes the direction of the value chain. 

· Shifting buyer needs – The buyers have been increasing their demands to satisfy their needs in the form convenience and better price and features. This demand influences a change in the related market segments; 

· Variation in industry segmentation – The value system undergoes a change depending upon the existence of old and new systems and its components in the value chain. Organizations, which fail to adjust will have to close down their business. 

· Changes in the costs – It is possible to gain competitive advantage by optimizing the activities based on present conditions. Enterprises which continue to work on the older approaches in outdated modes of operation suffer. 

· Changes in government regulations – If there is a change in the standards of the product of the enterprise, with respect to the environmental controls, restrictions on entry to the market, and trade barriers then it affect the performance of the enterprise. 

Self Assessment Questions: True or False
5. Product differentiation is the degree to which buyers perceive products from alternative suppliers to be different.

6. The buyers of differentiated products may have to pay a price when satisfying their preference for something special, in return for no value.

7. Newer technologies change the direction of the value chain. 

3.5 How IT influences Organizations goals
There is always a mention about what IT contributes to corporate strategy. It was recognized that corporation achieved a significant competitive advantage by adopting suitable IT concepts in building up their strategy. It quickly became incumbent on its competitors to neutralize that advantage, and hence to avoid ‘competitive disadvantage‘ (Vitale 1986, Warner 1987, Brousseau 1990). The notion of ‘competitive necessity‘ was created to complement that of ‘competitive advantage’. Comparison was drawn between ’sustainable’ and ‘contestable’ competitive advantage (Clemons 1986, Feeny & Ives 1989, Ciborra 1992). Though many kinds of advantages which can possibly be derived from innovative use of IT, it is possible to quickly neutralize it by others. A distinction needs to be made between the sustainability of the original advantage, and of any derived advantage.

An enhancement to the Porter framework of competitive strategy was the notion of ‘alliance‘ (Barrett & Konsynski 1982, Gummesson 1987, EDP Analyzer 1987, Johnston & Vitale 1988, Rockart & Short 1989, Wiseman 1989, Konsynski & McFarlan 1990, Ford 1990, Bowersox 1990). This referred to chains or clusters of organisations which collaborate in order to gain competitive advantage over others, similar organizations, or to neutralize the advantage of one or more competitor organizations. The innovation in IT and its strategic importance to enterprise is compatible with the company’s existing characteristics and advantages (Beath & Ives 1986, Clemons & Row 1987, Ives & Vitale 1988, Hopper 1990). One particular important facet of this is the notion of ‘strategic alignment‘ of IT policies and initiatives with the directions indicated by the corporation’s senior executives (Henderson & Venkatraman 1989, Earl 1989, Broadbent & Weill 1991). An outline of factors that influence organization’s strategic goals is summarized in the following diagram.



Fig. 3.4: Scott Morton’s Five Forces Influencing the Organization’s Objectives 
(Scott Morton 1991)
Organizations are facing the re-conceptualization of the role of information technology in business. 

3.5.1 The five levels
Scott Morton proposes five levels of complexity at which reconfiguration can be applied. The following five levels indicate how it is possible to reconfigure strategic information system based on the influence of IT.

1. Localized exploitation – This is part of the Evolutionary level and exists within individual business functions. It addresses the local efficiency and effectiveness of a information system. 

2. Internal integration – this is part of the evolutionary level and exists between different systems and applications. It evolves out of rationalization using a common IT platform. Efficiency and effectiveness are enhanced by coordination and cooperation within the enterprise; 

3. Business process redesign – This is part of the revolutionary level. It involves more thorough re-evaluation of the enterprise value-chain and the production process. 

4. Business network redesign – This is also part of the revolutionary level. It involves reconfiguration of the scope and tasks of the business network. It also helps in the creation and delivery of products and services. Coordination and cooperation extend, selectively, beyond the enterprise’s boundaries; and 

5. Business scope redefinition – It is also part of the revolutionary level. It involves migration of functions across the enterprise’s boundaries. It may change the organization’s conception of the business. 



Fig. 3.5: Scott Morton’s five Levels of IT-Induced Reconfiguration
(Scott Morton 1991)
3.5.2 Governance Modes in the use of IT
Entire business is conceptualized from loosely-coupled system through to tightly-coupled system. The specific mode of functioning is dictated by the nature of the product, of its exchange and of its criticality. This is dictated by the business strategies independent of the IT. The nature of IT governance ranges from a common role to a unique role. These two dimensions are indicated in the diagram below. 



Fig. 3.6: Scott Morton’s Classification of Governance Modes
(Scott Morton 1991
)

The use of IT in organization strategic planning and application reduces the coordination costs by reducing the costs of accumulating, storing, and communicate information. It is necessary to mitigate transaction risk. This is possible through modularity and making replica of knowledge, open standards, intuitive user interfaces, and interconnection among networks. It is easier to duplicate and transfer codified information without any security measures. Enterprises which are benefited and facilitated by IT generally assume one of the following forms:

· Vertical quasi-integration – In this form, the existing relationships with customers and suppliers can become more tightly coupled.

· Outsourcing – In this form, activities previously performed within one enterprise due to high transaction risk may be shifted to third-party providers. This enables them to benefit from the higher production economics, such as scale and specialization.

· Quasi-diversification – In this form, the enterprises cooperate across markets to leverage their key resources in new areas. It is focused on exploiting increased economics of scale and scope in those resources. It may now be possible to establish relationships with other firms that were previously not possible due to high coordination costs or high transaction risk. 

The higher the exploitability, higher is the inter-relatedness of an industry. The greater the scope for competitive SIS, better it is for the organization. . 

On the other hand, lower the interrelatedness and the lower the exploitability, the greater is the likelihood of co-operative SIS. A more substantial degree of cooperation is possible. 

The entire industry may suspend competition in respect of some aspect of its operations, and pursue a joint strategy of collaboration. Collaboration may be in the interests of the customers since it may result in lower costs, higher quality or greater reliability. In the interest of the suppliers, it may lead to a reduction in the variability of their customers’ demands.

Table 3.1
[Source: Management Information Systems, The Mc Graw Hill Companies, James A O’Brien and George M Marakas]
	Strategy
	Company
	Strategic use of information technology
	Business benefits

	Cost leadership
	Dell computer 

Priceline.com

ebay.com
	Online build to order

Online seller bidding

Online auctions
	Lowest cost producer

Buyer-set pricing

Auction-set prices

	Differentiation
	AVNET Marshall

Moen Inc.

Consolidated Freightways
	Customer/supplier e-commerce

Online customer design 

Customer online shipment tracking
	Increase in market share

Increase in market share

Increase in market share

	Innovation
	Charles Schwab & Co.

Federal Express

Amazom.com
	Online discount stock trading

Online package tracking and flight management

Online full-service customer systems
	Market leadership

Market leadership

Market leadership

	Growth
	Citicorp

Wal-Mart

Toys Us Inc.
	Global intranet

Merchandise ordering by global satellite network

POS inventory tracking
	Increase in global market 

Market leadership

Market leadership

	Alliance 
	Wal-mart/Procter & Gamble

Cisco systems

Staples INC. and partners
	Automatic inventory replenishment by supplier

Virtual manufacturing alliances

Online one-stop shopping with partners
	Reduced inventory cost/increased sales

Agile market leadership

Increase in market share


Self Assessment Questions: Fill in the blanks
8. The notion of ​​​​​​​​​________ was created to complement that of ________ .

9. _______ may be in the interests of the customers since it may result in lower costs, higher quality or greater reliability.

3.6 Summary
After going through this unit you would have learnt the fundamentals of strategic Information systems and the driving force information technology in strategic activities. You would have learnt the different types of dives forces and their functions. You would have also learnt the concept of product differentiation and value chain in IT and its significance. You would have also learnt the different aspects of how IT influences organization goals. 



3.7 Terminal Questions
1. Give a brief background about the strategic information systems.

2. As per Porter, how can performance of individual corporations be determined?

3. How is possible to attain above average performance? Explain within under Porters framework.

4. What is Value chain and it’s significant in MIS.

3.8 Answers 
Answers to Self Assessment Questions
1. True

2. True

3. Competitive Strategy

4. Low cost and Product Differentiation

5. True 

6. False

7. True

8. Competitive necessity, competitive advantage

9. Collaboration

Answers to Terminal Questions
1. Refer 3.2

2. Refer 3.3

3. Refer 3.3

4. Refer 3.4
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4.1 Introduction 
In the previous unit you studied about performance of strategic management information system. You also studied about the importance of product differentiation and value chain. The different levels of differentiation you have studied and you leant about how IT influences organizations goals. You have also learnt the governance modes in the use of IT. In this unit you will learn about the basics and importance of different methodologies. As more and more business function gets added to the existing process, it becomes inevitable to think of alternative better processes. It may not be possible to always replace an existing system, but may be possible to enhance the existing system or redesign the system. A change of process is possible. For changing the process it is necessary to know all the conditions which affect the process and accordingly incorporate a change mechanism. The methodologies which are adopted to bring about changes are called reengineering. In this unit you will learn about different methodologies to adopt business to the changes. The methodologies may include object oriented, BPR, database, data mining and data warehousing. 

Learning Objectives
After studying this unit, you will be able to:

i) Explain the fundamentals of business process re-engineering (BPR)

ii) Describe importance of BPR

iii) Explain various stages in BPR

iv) Answer how to improve a process 

v) Describe Business object model

vi) Explain Current focus of BPR

4.2 Business Process Re-engineering
4.2.1 Basics of BPR 
The existing system in the organization is totally reexamined and radically modified for incorporating the latest technology. This process of change for the betterment of the organization is called as Business process re-engineering. This process is mainly used to modernize and make the organizations efficient. BPR directly affects the performance. It is used to gain an understanding the process of business and to understand the process to make it better and re-designing and thereby improving the system.

BPR is mainly used for change in the work process. Latest software is used and accordingly the business procedures are modified, so that documents are worked upon more easily and efficiently. This is known as workflow management.
4.2.2 Importance of BPR
Business process are a group of activities performed by various departments, various organizations or between individuals that is mainly used for transactions in business. There may be people who do this transaction or tools. We all do them at one point or another either as a supplier or customer. You will really appreciate the need of process improvement or change in the organizations conduct with business if you have ever waited in the queue for a longer time to purchase 1 kilo of rice from a Public Distribution Shop (PDS-ration shop). The process is called the check-out process. It is called process because uniform standard system has been maintained to undertake such a task. The system starts with forming a queue, receiving the needed item form the shop, getting it billed, payment which involves billing, paying amount and receiving the receipt of purchase and the process ends up with the exit from the store. It is the transaction between customer and supplier.

The above activities takes place between the customer and supplier which forms the process steps this example explains the business process. The business process may be getting admission to the college and graduating from the college, building house, and implementing new technology to an organization (Example EDUNXT in SMUDE), etc

A Process can be represented by triangle and figure 4.1 shows continue process of Business.



Fig. 4.1: Continuous process
[Source: BPR Online learning center, six sigma]
Business process reengineering is a major innovation changing the way organizations conduct their business. Such changes are often necessary for profitability or even survival.
BPR is employed when major IT projects such as ERP are undertaken. Reengineering involves changes in structure, organizational culture and processes. Many concepts of BPR changes organizational structure. Team based organization, mass customization; empowerment and telecommuting are some of the examples. The support system in any organization plays a important role in BPR. ES, DSS, AI (discussed later) allows business to be conducted in different locations, provides flexibility in manufacturing permits quicker delivery to customers and supports rapid paperless transactions among suppliers, manufacturers and retailers. Expert systems can enable organizational changes by providing expertise to non experts. It is difficult to carry out BPR calculations using ordinary programs like spreadsheets etc. Experts make use of applications with simulations tools for BPR. Reengineering is basically done to achieve cost reduction, increase in quality, improvement in speed and service. BPR enable a company to become more competitive in the market. Employees work in team comprising of managers and engineers to develop a product. This leads to the formation of interdisciplinary teams which can work better than mere functional teams. The coordination becomes easier and faster results can be achieved. The entire business process of developing a product gets a new dimension. This has led to reengineering of much old functional process in organizations. 

Self Assessment Questions 
1. What is a process? Give one example.

2. What is a continuous process?

4.3 Improving a process in BPR
Any organization will have number of processes aligned with their business activities. Over years the processes may have to be improved. For any improvement it is necessary to first observe the existing process. Understand the processes, analyze the processes, and set up suitable performance parameter of the processes in order to measure the processes. Organizations will have to work on increasing the efficiency of the system in terms of information generated and how much of the information is utilized, what is the percentage of redundant information if any, speed of the process, service and quality. In order to meet the requirement of the competitive market business needs to improve their business processes. The supply graph needs to be equalized with demand graph to have equilibrium. Over a course of years organizations have adopted drastic changes in their business processes. This is because we have many companies in the market dealing with similar kind of market and if customers are not satisfied by the product they are ready to change their company. Therefore the organization follows a standard model to innovate. The model adopted for business process improvement which attempted to understand the current and process and improve its performance. The model consists of following steps. 

· Document the current work process.

· Measure the process through customer feedback.

· Follow the process with modifications if required.

· Measure the performance of the process.

· Identify the areas which needs to improved and implement the process improvements.

· Measure the performance of the new process.



Fig. 4.2: Improving model of BPR
This model helps in achieving the improvement gradually in a effective and incremental way. They accelerate business process. The most obvious is technology. The scope of internet on the business enhances the improvement level. Changes are the necessary tool of market. Changes are essential part of market to exist in the market place. And to meet the competency in the market, more over to even survive in the market. BPR gives a way to make rapid change and drastic improvement.

Business process reengineering helps in reorganization of the entire work force along with various flows, minimizing the wastages, and giving the system a new dimension.

Organization can obtain very large payoff from their investments in information technology for their MIS. The process reengineering brings about a radical change in the flow of the information and related documents from one business function to another very efficiently. This process of management is called ‘work flow management’. 

Most of the companies want to improve the quality in every field, like in products, services and operations. Various methods to improve a process could be:

a) A concept called as total quality management (TQM) is used, to make everybody and all the process in organization contribute towards better quality. The latest in quality management is Six sigma. It is a specific measure of quality, representing 3.4 defects per million opportunities. 

b) Another method to improve is to benchmark. Benchmarking is setting standards for products, service and other activities and then measuring performances against the standards. 

c) Customer focus – a process may be redesigned to meet the customer demands in terms of service, product features and quality. 

d) Shorter cycle time – it eliminates many hidden costs arising out of errors in the process. Such errors may be trapped in the early stage of the process if the cycle time is reduced.

Self Assessment Questions
3. Any organization will have number of ______ aligned with their business activities.

4. Business process reengineering helps in ________ of the entire work force along with various flows, ______ the wastages, and giving the system a new dimension.

5. A concept called as ________ is used, to make everybody and all the process in organization contribute towards better quality.

4.4 Object Oriented Methodology
Objects are the important part of our daily life. Objects are natural and manmade, in business, and in products. Objects can be categorized, described, organized, combined, manipulated and created. The object oriented methodology uses the object oriented techniques to study the objects of the system. This methodology helps us to know the behavior of the objects, and response time to different events. It ois also used to study the relationships existing between the two objects of same organization or inert organization. 

Object oriented methodology is defined as the system that supports and facilitates the software component. It enables the effective use of existing resources and also to share with the other resources. We can gain high production with less cost and better quality. 

The OOM life cycle consists of six stages:

· Business planning

· Business architecture definition

· Technical architecture definition

· Incremental delivery planning

· Incremental design and build

· Deployment

An object contains values scored in instance variables within the object. An object contains deep level of nesting within itself governed by the parameters of the business process modeling. An object has mainly a procedure defined within and a set of values called attributes. The procedure is called methods which operate on the attributes. A process may be broken down into a set of procedures and attributes. This can then be represented as a business process object model. Object that contains the same types of values and the same methods are grouped into what are known as ‘classes’. A class is nothing but a definition of the object. It is a set of similar objects which is an instance of the class. It has the following advantages in management information systems over other conventional methods –

a) New processes can be easily added in future whenever required. 

b) Processes may contain features called object which may be used as communication entities in a system.

c) Object once designed for a particular usage may be reused for other purposes in a process.

d) Attributes of the object are well secured. 

e) The object can be modified and expanded very easily without affecting the existing process.

Example of a class
Class prof = {Prof Rao, Prof Bhushan, Prof Shiv, Prof Ravi…….}

The objects and its behavior are shown in the diagrammatic representation as shown in the figure 4.3.



Fig. 4.3: Objects and its behavior
It is observed that there exits always a behavior between two entities. This behavior establishes relationship between two or more classes. 

There are two major issues in object oriented methodology
1. Object oriented Analysis/Design

· BOOCH, UML, OMT, Catalysis methods

· Constraints, formal approach, analysis patterns, unified process, etc.

1. Object oriented programming 

· OO languages :Smalltalk, C++, Java

· Design Patterns, Frameworks, Class Libraries, etc.

Self Assessment Questions
6. A __________ has mainly a procedure defined within and a set of values called ___________.

7. What are the major issues of OOM?

4.5 BPR – the current focus
The primary focus of BPR is the process. The main reason for being the process important being are:

1. Processes are the essential part for every enterprise. It is observed that organizations are famous not by its product but by its processes. For example four wheeler vehicles produced by Toyoto is not really different from the vehicles produced by any of its major competitors (Tata Motors or Hyundai). What matters is the process by which the vehicles are produced and delivered to the customer and also the service rendered by them which differentiate them from other major competitors. So now a days the companies pay more importance to accelerate their process rather than thinking of producing a better product. Another best example is the recent innovation on nonlinear approach by Wipro. Their aim is to accelerate their service rather than improving product.

2. There are eight major processes in any organization.

· The strategic management process

· The innovation process

· The customer service process

· The resource management process 

· Supply chain management process

· Logistics management process

· Measurement process

· Other supporting pro​cesses

The meaning of all the above process is that the company is the bunch of processes. Whatever happens in the company is the result of any of the above processes. In short, firms are bundles of processes.

2. Customers feel the importance of processes. Even the customers demand the organization to improve the processes as they want to know whether the organization ahs understood its process and also to keep the process under control. 

A process needs to be understood, documented so that it can be used for future enhancement and reliability.

Apart from the usual ways of managing a process in any business information system, it is necessary to enhance the value of the process and also the methods used in improving the process. Some of the concepts of information management for effective information systems are the traditional concept of database, the emerging concepts of data mining and data warehousing.

4.5.1 Concept of Database – Database is a data structure used to store organized information. A collection of programs that enables you to store, modify, and extract information from a database. A database is typically made up of many linked tables of rows and columns. For example, a company might use a database to store information about their products, their employees, and financial information. Databases are now also used in nearly all e-commerce sites to store product inventory and customer information. Database software, such as Microsoft Access, FileMaker Pro, and MySQL is designed to help companies and individuals organize large amounts of information in a way where the data can be easily searched, sorted, and updated.

The following are examples of database applications: 
· Computerized library systems 

· Automated teller machines 

· Flight reservation systems 

· Computerized parts inventory systems

Technically DBMS widely differ. There are different structures which contributes DBMS organization. They are relational, network, flat, and hierarchical. Query is the Requests for information from a database which is a question. 

The example for the query may be
SELECT * FROM Manipal WHERE DEPT = “Management”

Here * represents ALL. So the above query will list out all the records of management department from the database MANIPAL. The above query is written is called query language. The information from a database can be presented in a variety of formats. Most DBMSs include a report writer program that enables you to output data in the form of a report. Many DBMSs also include a graphics component that enables you to output information in the form of graphs and charts. 

4.5.2 Data Mining – Data mining is primarily used as a part of information system today, by companies with a strong consumer focus – retail, financial, communication, and marketing organizations. It enables these companies to determine relationships among "internal" factors such as price, product positioning, or staff skills, and "external" factors such as economic indicators, competition, and customer demographics. And, it enables them to determine the impact on sales, customer satisfaction, and corporate profits. Finally, it enables them to "drill down" into summary information to view detail transactional data. With data mining, a retailer could use point-of-sale records of customer purchases to send targeted promotions based on an individual’s purchase history. By mining demographic data from comment or warranty cards, the retailer could develop products and promotions to appeal to specific customer segments.

Data Mining is a collaborative tool which comprises of database systems, statistics, machine learning, visualization and information science. Based on the data mining approach used, different techniques form the other discipline can be used such as neural networks, artificial intelligence, fuzzy logic, knowledge representation, high performance computing and inductive logic programming.



Fig. 4.4: Data Mining Process
[Source: Data mining: concepts and techniques By Jiawei Han, Micheline Kamber]
Data mining refers to extracting or mining knowledge from large amount of data. There may be other terms which refer data mining such as knowledge mining, knowledge extraction, data/pattern analysis, data archeology, and data dredging. The Knowledge discovery as a process may consist of following steps:

1. Data Cleaning: It removes noise and inconsistent data.

2. Data integration: It is where multiple data sources are combined. 

3. Data selection: Data relevant to the analysis task are retrieved from the database.

4. Data transformation: Data are transformed or consolidated into forms appropriate for mining by performing summary or aggregation operations, for instance.

5. Data mining: An essential process where intelligent methods are applied in order to extract data patterns.

6. Pattern evaluation: To identify the truly interesting patterns representing knowledge based on some interesting measure.

7. Knowledge presentation: Visualization and knowledge representation techniques are used to present the mined knowledge to the users.

When you look at the above step you will find that data mining is a very important step in knowledge representation. It interacts with the user for knowledge base. 

So it is found that there is necessity of a typical architecture for data mining as a big process. The architecture of the data mining has the following components:

1. Database, data warehouse and information repository: This is one or a set of databases, data warehouse, and information repository which can be used for data cleaning and data integration. 

2. Database server: This Server is responsible for fetching the relevant data

3. Data mining engine: This helps in accessing the user through applications. It accesses data from the warehouse with the help of standard data connectivity mechanisms. Usually database drivers are used to connect the database.

4. Patterns evaluation model: It acquires the data to be evaluated form the database, producing the pattern edge. This model scans the data. It searches and creates the interesting patterns based on the thresholds.

5. Graphical user interface: It communicates between the user and the data mining system. It allows the user to interact with the system and specifies the data mining queries or task.

Data mining is applicable to any kind of information repository. Some of these may be relational databases, data warehouse, transactional databases, advanced database management systems, WWW and files. Advance database systems include object oriented databases, object relational databases, and application oriented databases.

The best example for data mining which is so close to our lives is Google. The success of Google depends on the use of data mining techniques in the analysis of data in the search engine to meet your search demand.

4.5.3 Data Warehousing – Data Warehouse is defined as collection of database which is referred as relational database for the purpose of querying and analysis rather than just transaction processing. Data warehouse is usually maintained to store heuristic data for future use. Data warehousing is usually used to generate reports. Integration and separation of data are the two basic features need to be kept in mind while creating a data warehousing. The main output from data warehouse systems are; either tabular listings (queries) with minimal formatting or highly formatted "formal" reports on business activities. This becomes a convenient way to handle the information being generated by various processes. Data warehouse is an archive of information collected from wide multiple sources, stored under a unified scheme, at a single site. This data is stored for a long time permitting the user an access to archived data for years. The data stored and the subsequent report generated out of a querying process enables decision making quickly. This concept is useful for big companies having plenty of data on their business processes. Big companies have bigger problems and complex problems. Decision makers require access to information from all sources. Setting up queries on individual processes may be tedious and inefficient. Data warehouse may be considered under such situations.

Data warehouse Architecture:


Fig. 4.5: Data warehouse Architecture
[Source: Introduction to Data Warehousing, Anand Deshpande, CEO, Persistent Systems Pvt. Ltd.]
Data ware house is center part of data repository. Data warehousing provides a strategic approach to all the business. Data warehouse is broadly famous for its characteristics like:

a. Subject oriented: Data warehouse has the ability to analyze the data. The ability to define by subject matter makes DW subject oriented.

b. Integrated: This resolves the problems of conflicts and inconsistencies existing in the units of measure.

c. Non volatile: Once the data is entered in the warehouse it shall not change. This characteristics is very important because after all the purpose of heuristic data is for future use.

d. Time variant: The data warehouse focus on change over time. To discover new trends in business, analysts need large amount of data which is contrasting to OLTP (Online transaction Processing) which works on heuristic data. 

Table 4.1: Difference between OLTP and Data warehouse
	Particulars
	OLTP
	Datawarehouse

	Structures
	Complex data structures
	Multidimensional data structures

	Indexes
	Few
	Many

	Joins
	Many
	Some

	Duplicated date
	Normalized DBMS
	De-normalized DBMS

	Derived data and aggregates
	Rare 
	Common


It is observed that all the companies are profit oriented and also want to exist in the market along with their competitors. Data warehousing is of strategic value because it enables us to achieve the former while deftly avoiding the latter. This is the strategic spirit in which we should understand, implement, and manage data warehousing. A very powerful introduction to a data warehousing business case said the following: 

"The strategic intent of our data warehousing is to enable the business to win in the marketplace every day, with every customer, and with every purchase. By repositioning our operational data and combining it with selected foreign data, we will empower our employees so that they can routinely delight and excite our customers. Through our unique appreciation of the value of our data assets, we will elevate our data warehouses to the point where they become a compelling and durable contributor to the sustainable competitive advantage of the business. In this way, data warehousing will enable the business to impress its attitude on the marketplace and prevail over its competitors who have already lost." 

Have you implemented data warehousing with such a cogent strategic intent? Sun Tzu said: 

"Strategy is important to the nation-it is the ground of death and life, the path of survival and destruction, so it is imperative to examine it. There is a way of survival which helps and strengthens you; there is a way of destruction which pushes you into oblivion."

So data warehousing is a path to survival that helps and strengthens you. Our strategic understanding of data warehousing is complete. 

BPR uses all these technologies like data bases, data mining, and data warehousing helps the company to perform a strategic and object oriented performance.

Self Assessment Questions
8. Explain the importance of strategy.

9. What is data mining?

10. What are the characteristics of data warehouse

4.6 Summary
After going through this unit, you would have learnt the fundamentals of business process re-engineering (BPR), its importance of BPR and the various steps in BPR. You would have also understood how to improve a process. You have also learnt the importance of Object oriented methodology. You would have also learnt different database methodology in solving BPR. Business object model is introduced and the significance of business object models to MIS is explained.



4.7 Terminal Questions
1. Explain what is meant by BPR? What is its significance?

2. Explain the object oriented methodology?

3. How is Data mining and warehousing useful?

4.8 Answers 
Answers to Self Assessment Questions 
1. Refer 4.2

2. Refer 4.2 

3. processes

4. reorganization, minimizing

5. TQM.

6. Object, attribute

7. Object oriented Analysis/Design, Object oriented programming 

8. Refer 4.5.3

9. collaborative tool, Refer 4.5.2

10. subject oriented, integrated, non volatile, and time variant

Answers to Terminal Questions
1. Refer 4.2

2. Refer 4.4

3. Refer 4.5
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5.1 Introduction
In the earlier unit you have learnt about the different methodologies to adapt to the changes in the organisation. In this unit you will learn about the system development life cycle and system design. Any enterprise requires one or more systems for handling routine transaction processing. A system which is made up of interrelated processes works towards achieving a goal. The system requires proper feed of information to function effectively. Hence it is important to plan the system properly and develop a process concept into a reality in business. The success of any information system in management depends upon how well the system has been planned and developed.

Learning Objective
After going through this unit, students will be able to understand

i) How planning of IS is done

ii) Analysis of the systems and

iii) Design of Systems

5.2 Planning and Development
5.2.1 Planning of Information Systems
a) Development of Long Range Plans of the MIS 
Many organisations have purchased computers for data processing and for meeting the statutory requirements of filing the returns and reports to the Government. Computers are used mainly for computing and accounting the business transactions and have not been considered as a tool for information processing.

The organisations have invested on computers and expanded its use by adding more or bigger computers to take care of the numerous transactions in the business. In this approach, the information processing function of the computers in the organisation never got its due regard as an important asset to the organisation. In fact, this function is misinterpreted as data processing for expeditious generation of reports and returns, and not as information processing for management actions and decisions.

However, the scene has been changing since late eighties when the computers became more versatile, in the function of Storage, Communications, Intelligence and Language. The computer technology is so advanced that the barriers of storage, distance understanding of language and speed are broken.

The computers have become user-friendly. They can communicate to any distance and share data, information and physical resources of other computers. Computers can now be used as a tool for information processing and communication. It can be used for storing large database or knowledge base. It can be used for knowing the current status of any aspect of the business due to its online real time processing capability.

With the advancement of computer technology more popularly known as information technology, it is now possible to recognise information as a valuable resource like money and capacity. It is necessary to link its acquisition, storage, use, and disposal as per the business needs for meeting the business objectives. Such a broad-based activity can be executed only when it is conceived as a system. This system should deal with management information and not with data processing alone. It should provide support for management planning, decision making and action. It should support the needs of the lower management as well as that of the top management. It should satisfy the needs of different people in the organisation at different levels having varying managerial capabilities. It should provide support to the changing needs of business management.

In short, we need a Management Information System flexible enough to deal with the changing information needs of the organisation. It should be conceived as an open system continuously interacting with the business environment with a built-in mechanism to provide the desired information as per the new requirements of the management. The designing of such an open system is a complex task. It can be achieved only if the MIS is planned, keeping in view, the plan of the business management of the organisation.

The plan of MIS is consistent to the business plan of the organisation. The information needs for the implementation of the business plan should find place in the MIS. To ensure such an alignment possibility, it is necessary that the business plan – strategic or otherwise, states the information needs. The information needs are then traced to the source data and the systems in the organisation which generate such a data. The plan of development of the MIS is linked with the steps of the implementation in a business development plan. The system of information generation is so planned that strategic information is provided for the strategic planning, control information is provided for a short term planning and execution. The details of information are provided to the operations management to assess the status of an activity and to find ways to make up, if necessary. Once the management needs are translated into information needs, it is left to the designer to evolve a plan of MIS development and implementation.

b) Contents of the MIS Plan

A long range MIS plan provides direction for the development of the systems, and provides a basis for achieving the specific targets or tasks against a time frame. The plan would have contents which will be dealt by the designer under a support from the top management. 

c) MS Goals and Objectives
It is necessary to develop the goals and objectives for the MIS which will support the business goals. The MIS goals and objectives will consider management philosophy, policy constraints, business risks, internal and external environment of the organisation and the business.

The goals and the objectives of the MIS would be so stated that they can be measured. The typical statements of the goals are as under:

· It should provide online information on the stock, markets and the accounts balances.

· The query processing should not exceed more than three seconds.

· The focus of the system will be on the end user computing and access facilities.

Table 5.1: Business Plan vs. MIS Plan
	Business plan
	MIS plan

	Business goals and objectives. Business plan and strategy.
	Management information system, objectives, consistent to the business goals and objectives.

	Strategy planning and decisions.
	Information strategy for the business plan implementation plays a supportive role.

	Management plan for execution and control. Operation plan for the execution.
	1. Architecture of the Management Information System to support decisions.

2. System development schedule, matching the plan execution.

3. Hardware and software plan for the procurement and the implementation.


Such statements of the goals and objectives enable the designer to set the direction and design implementation strategies for the MIS Plan.

Strategy for the Plan Achievement
The designer has to take a number of strategic decisions for the achievement of the MIS goals and objectives. They are:

a) Development strategy: An online, a batch, a real time technology platform.
b) System development strategy: Any approach to the system development – Operational vs. Functional; Accounting vs. Analysis; Database vs. Conventional approach; Dis​tributed vs. Decentralised processing; one Database vs. multiple databases SSAD vs. OOT.

c) Resources for system development: In house vs. external, customised development vs. the use of packages.

d) Manpower composition: Analyst, programmer skills and know-how.

The Architecture of the MIS
The architecture of the MIS plan provides a system structure and their input, output and linkages. It also provides a way to handle the systems or subsystems by way of simplification, coupling and decoupling of subsystems. It spells out in detail the subsystems from the data entry to processing, analysis to modelling, and storage to printing.

The System Development Schedule
A schedule is made for the development of the system. While preparing the schedule due consider​ation is given to the importance of the system in the overall information requirement. Due regard is also given to logical system development. For example, it is necessary to develop the accounting system first and then the analysis.

Further, unless the systems are fully developed their integration is not possible. This develop​ment schedule is to be weighed against the time scale for achieving certain information requirement linked to a business plan. If these are not fully met, it is necessary to revise the time schedule and also the development schedule, whenever necessary.

Hardware and Software Plan
Giving due regard to the technical and operational feasibility, the economics of investment is worked out. Then the plan of procurement is made after selecting the hardware and software. One can take the phased approach of investment starting from the lower configuration of hardware going over to higher as development takes place. The process is to match the technical decisions with the finan​cial decisions. The system development schedule is linked with the information requirements which in turn, are linked with the goals and objectives of the business.

The selection of the architecture, the approach to the information system development and the choice of hardware and software are the strategic decisions in the design and development of the MIS in the organisation. The organisations which do not care to take proper decisions in these areas suffer from over-investment, under-utilisation and are not able to meet the critical information requirements.

It is important to note the following points:
1. The organisation’s strategic plan should be the basis for the MIS strategic plan.

2. The information system development schedule should match with the implementation sched​ule of the business plan.

3. The choice of information technology is a strategic business decision and not a financial decision. A model of MIS Plan is given in the following table 

Table 5.2: Model of the MIS Plan
	Contents
	Particulars
	Focus

	Corporate information
	Business environment and current operations. Information on KRA.
	Where are we?

	Corporate mission/ goals/ objectives
	Current and new mission/ goals/objectives
	Where do we want to reach?

	Business risk and rewards
	Clear quantitative statements on these factors showing a trade off between the risk and rewards.
	What is the risk? Support information to resolve risk.

	Business policy and strategy Information needs
	Details of the strategic and policy decisions affecting the business Strategic/planning, managerial operational.
	How do we achieve the goals and objectives? What is the key information? CSF.

	Architecture of the plan
	Information Technology details
	What are the tools for achievement?

	Schedule of development
	Details of the systems and sub-systems and their linkages charted against the Time scale.
	When and how will it be achieved?

	Organisation and execution of the plan
	Manpower and delegation details. Internal and external resources.
	Who will achieve it?

	Budget and ROI
	Details on the investment schedule and benefits.
	How much will it cost? Budget and ROI.


5.2.2 Development of Information Systems
a) Development and Implementation of the MIS
Once the plan for MIS is made, the development of the MIS, calls for determining the strategy of development. As discussed earlier, the plan consists of various systems and subsystems. The development strategy determines where to begin and in what sequence the development can take place with the sole objective of assuring the information support.

The choice of the system or the sub-system depends on its position in the total MIS plan, the size of the system, the user’s understanding of the systems and the complexity and its interface with other systems. The designer first develops systems independently and starts integrating them with other systems, enlarging the system scope and meeting the varying information needs.

Determining the position of the system in the MIS is easy. The real problem is the degree of structure, and formalisation in the system and procedures which determine the timing and duration of development of the system. Higher the degree of structured-ness and formalisation, greater is the stabilisation of the rules, the procedures, decision-making and the understanding of the overall business activity. Here, it is observed that the user’s and the designer’s interaction is smooth, and their needs are clearly understood and respected mutually. The development becomes a method of approach with certainty in input process and outputs.

b) Prototype Approach
When the system is complex, the development strategy is Prototyping of the System. Prototyping is a process of progressively ascertaining the information needs, developing methodology, trying it out on a smaller scale with respect to the data and the complexity, ensuring that it satisfies the needs of the users, and assess the problems of development and implementation.

This process, therefore, identifies the problem areas, inadequacies in the prototype vis-à-vis fulfilment of the information needs. The designer then takes steps to remove the inadequacies. This may call upon changing the prototype of the system, questioning the information needs, streamlin​ing the operational systems and procedures and move user interaction. 

In the prototyping approach, the designer’s task becomes difficult, when there are multiple users of the same system and the inputs they use are used by some other users as well. For example, a lot of input data comes from the purchase department, which is used in accounts and inventory management.

The attitudes of various users and their role as the originators of the data need to be devel​oped with a high degree of positivism. It requires, of all personnel, to appreciate that the information is a corporate resource, and all have to contribute as per the designated role by the designer to fulfil the corporate information needs. When it comes to information the functional, the departmen​tal, the personal boundaries do not exist. This call upon each individual to comply with the design needs and provide without fail the necessary data inputs whenever required as per the specification discussed and finalised by the designer.

Bringing the multiple users on the same platform and changing their attitudes toward informa​tion, as a corporate resource, is the managerial task of the system designer. The qualification, expe​rience, knowledge, of the state of art, and an understanding of the corporate business, helps considerably, in overcoming the problem of changing the attitudes of the multiple users and the origina​tors of the data.

c) Life Cycle Approach
There are many systems or sub-systems in the MIS which have a life cycle, that is, they have birth and death. Their emergence may be sudden or may be a part of the business need, and they are very much structured and rule-based. They have 100% clarity of inputs and their sourc​es, a definite set of outputs in terms of the contents and formats. These details more or less remain static from the day the system emerges and remains in that static mode for a long time. Minor modifications or changes do occur but they are not significant in terms of handling either by the designer or the user of the system. Such systems, therefore, have a life and they can be developed in a systematic manner, and can be reviewed after a year or two, for significant modification, if any.



Fig. 5.1: Life Cycle Approach to the Development of MIS
Examples of such systems are pay roll, share accounting, basic financial accounting, finished goods accounting and dispatching, order processing, and so on. 

These systems have a fairly long duration of survival and they contribute in a big way as sources of data to the Corporate MIS. Therefore, their role is important and needs to be designed from the view point as an interface to the Corporate MIS. 

Table below shows the difference between the two approaches helping the designer select an approach.

Table 5.3: Comparison of Approaches
	Prototyping approach
	Life cycle approach

	· Open system with a high degree of uncertainty about the information needs.

· Necessary to try out the ideas, application and efficiency of the information as a decision support.

· Necessary to control the cost of the design and development before the scope of the system and its application is fully determined. Experimentation is necessary.

· User of the system wants to tryout the system before he commits the specification and the information requirements.

· The system and application is highly custom oriented.
	· Closed systems with little or no uncertainty about the information needs. The system remains valid for a long time with no significant change. The design would remain stable. No need to try out the application of the information as it is already proven.

· Scope of the design and the application is fully determined with clarity and experimentation is| not necessary.

· The user is confident and confirms the specifications and the information needs.

· The system and application is universal and governed by the principles and practices.


d) Implementation of the Management Information System
The implementation of the system is a management process. It brings about organisational change; it affects people and changes their work style. The process evokes a behaviour response which could be either favourable or unfavourable depending upon the strategy of system implementation.

In the process of implementation, the system designer acts as a change agent or a catalyst. For a successful implementation he has to handle the human factors carefully.

The user of the system has a certain fear complex when a certain cultural work change is occurring. The first and the foremost fear is about the security to the person if the change-over from the old to new is not a smooth one. Care has to be taken to assure the user that such fears are baseless and the responsibility, therefore, rests with the designer.

The second fear is about the role played by the person in the organisation and how the change affects him. On many occasions, the new role may reduce his importance in the organisation, the work design may make the new job impersonal, and a fear complex may get reinforced that the career prospects may be affected.

There are certain guidelines for the systems designer for successful implementation of the sys​tem. The system designer should not question beyond a limit the information need of the user.

1. Not to forget that his role is to offer a service and not to demand terms.

2. Remember that the system design is for the use of the user and it is not the designer’s prerogative to dictate the design features. In short, the designer should respect the demands of the user.

3. Not to mix up technical needs with the information needs. He should try to develop suitable design with appropriate technology to meet the information needs. The designer should not recommend modifications of the needs, unless technically infeasible.

4. Impress upon the user the global nature of the system design which is required to meet the current and prospective information need.

5. Not to challenge the application of the information in decision-making. It is the sole right of the user to use the information the way he thinks proper.

6. Impress upon the user that the quality of information depends on the quality of input.

7. Impress upon the user that you are one of the users in the organisation and that the informa​tion is a corporate resource and he is expected to contribute to the development of the MIS.

8. Ensure that the user makes commitment to all the requirements of the system design speci​fications. Ensure that he appreciates that his commitments contribute largely to the quality of the information and successful implementation of the system.

9. Ensure that the overall system effort has the management’s acceptance.

10. Enlist the user’s participation from time to time, so that he is emotionally involved in the process of development.

11. Realise that through serving the user, he is his best guide on the complex path of development.

12. Not to expect perfect understanding and knowledge from the user as he may be the user of a non-computerised system. Hence, the designer should be prepared to change the system specifications or even the design during the course of development.

13. Impress upon the user that the change, which is easily possible in manual system, is not as easy in the computer system as it calls for changes in the programs at cost.

14. Impress upon the user that perfect information is non-existent; his role therefore still has an importance in the organisation.

15. Ensure that the other organisation problems are resolved first before the MIS is taken for development.

16. Conduct periodical user meetings on systems where you get the opportunity to know the ongoing difficulties of the users.

17. Train the user in computer appreciation and systems analysis as his perception of the computerised information system will fall short of the designer’s expectation.

Implementation of the MIS in an organisation is a process where organisational transformation takes place. This change can occur in a number of ways.

The Lewin’s model suggests three steps in this process. The first step is Unfreezing the organisa​tion to make the people more receptive and interested in the change. The second step is choosing a course of action where the process begins and reaches the desired level of stability, and the third step is Refreezing, where the change is consolidated and equilibrium is reinforced. Many a times, this process is implemented through an external change agent, such as a consultant playing the role of a catalyst.

The significant problem in this task is the resistance to change. The resistance can occur due to three reasons, viz., the factors internal to the users of information, the factors inherent in the design of the system and the factors arising out of the interaction between the system and its users. The problem of resistance can be handled through education, persuasion, and participation. This itself can be achieved by improving the human factors, and providing incentives to the users, and elimi​nating the organisational problems before implementing the system.

Self Assessment Questions: True or False
1. A long range MIS plan provides direction for the development of the systems, and provides a basis for achieving the specific targets or tasks against a time frame. 

2. The organisation’s strategic plan need not be the basis for the MIS strategic plan.

5.3 Systems Analysis
5.3.1 Introduction to Systems Analysis
System analysis is the survey and planning of the project, the study and analysis of the existing business and information system and the definition of business requirements. System analysis involves two phases: study phase and definition phase.

A repository is a collection of databases associated with the application and project. 



Fig. 5.2: Diagrammatic representation of System analysis
Survey phase – The purpose of the survey phase is to determine the worthiness of the project and to create a plan to complete those projects, deemed worthy. To accomplish the survey phase objectives, the system analyst will work with the system owner, system users, IS manager and IS staff to:

· Survey problems, opportunities and solutions

· Negotiate project scope

· Plan the project

· Present the project

5.3.2 SDLC
System development cycle stages are sometimes known as system study. System concepts which are important in developing business information systems expedite problem solving and improve the quality of decision-making. The system analyst has to do a lot in this connection. They are confronted with the challenging task of creating new systems an planning major changes in the organization. The system analyst gives a system development project, meaning and direction. 

The typical breakdown of an information systems life cycle includes a feasibility study, requirements, collection and analysis, design, prototyping, implementation, validation, testing and operation. It may be represented in the form of a block diagram as shown below:



Fig. 5.3: SDLC
a) Feasibility study – It is concerned with determining the cost effectiveness of various alternatives in the designs of the information system and the priorities among the various system components.

b) Requirements, collection and analysis – It is concerned with understanding the mission of the information systems, that is, the application areas of the system within the enterprise and the problems that the system should solve.

c) Design – It is concerned with the specification of the information systems structure. There are two types of design: database design and application design. The database design is the design of the database design and the application design is the design of the application programs.

d) Prototyping – A prototype is a simplified implementation that is produced in order to verify in practice that the previous phases of the design were well conducted.

e) Implementation – It is concerned with the programming of the final operational version of the information system. Implementation alternatives are carefully verifies and compared.

f) Validation and testing – It is the process of assuring that each phase of the development process is of acceptable quality and is an accurate transformation from the previous phase.

5.3.3 Roles of Systems Analyst
System analysts are the facilitators of the study of the problem and needs of a business to determine how the business systems and information technology can best solve the problem and accomplish improvements for the business.

The system analyst is responsible for examining the total flow of data throughout the organization. Various aspects of an organization like personnel interactions and procedures for handling problems of the computer are studied by him. The person involved in the system development is known as system analyst. His main role is as consultant, supporting and maintenance expert, he should work with a cross section of people and should have the experience of working with computers. He is a problem solver and takes problem as a challenge and enjoys meeting challenges. He knows how to use the right tools, techniques and experience at the right time.

5.3.4 Feasibility of Systems
Feasibility is a measure of how beneficial the development of an information system would be to an organization. Feasibility analysis is the activity by which the feasibility is measured.

Feasibility study is a preliminary study which investigates the information needs of prospective users and determines the resource requirements, costs, benefits and feasibility of a proposed project. The data is first collected for the feasibility study. Later on, the findings of the study are formalized in a written report that includes preliminary specifications and a development plan for the proposed system. If the management approves these recommendations of the report the development process can continue.

5.3.4.1 Types of feasibility study
The goal of feasibility study is to evaluate alternative systems and to propose the most feasible and desirable system for development. The feasibility of a proposed system can be evaluated in four major categories:

a) Technical feasibility: It is a measure of a technology’s suitability to the application being designed or the technology’s ability to work with other technologies. It measures the practicality of a specified technical solution.

b) Economic feasibility: It is the measure of the cost effectiveness of a project. It is also known as cost-benefit analysis.

c) Operational feasibility: It is a measure of how comfortable the management and users are with the technology.

d) Schedule feasibility: It is a measure of how reasonable the project schedule is.

5.3.5 DFD
Data flow diagrams represent the logical flow of data within the system. DFD do not explain how the processes convert the input data into output. They do not explain how the processing takes place.

DFD uses few symbols like circles and rectangles connected by arrows to represent data flows. DFD can easily illustrate relationships among data, flows, external entities an stores. DFD can also be drawn in increasing levels of detail, starting with a summary high level view and proceeding o more detailed lower level views.



A number of guidelines should be used in constructing DFD.

· Choose meaningful names for the symbols on the diagram.

· Number the processes consistently. The numbers do not imply the sequence.

· Avoid over complex DFD.

· Make sure the diagrams are balanced.

5.3.6 Data Dictionary
The data dictionary is used to create and store definitions of data, location, format for storage and other characteristics. The data dictionary can be used to retrieve the definition of data that has already been used in an application. The data dictionary also stores some of the description of data structures, such as entities, attributes and relationships. It can also have software to update itself and to produce reports on its contents and to answer some of the queries.

Self Assessment Questions: True or False
3. Feasibility is a measure of how beneficial the development of an information system would be to an organization.

4. The goal of feasibility study is to evaluate alternative systems and to propose the most feasible and desirable system for development.

5. DFD uses few symbols like circles and rectangles connected by arrows to represent information flows.

5.4 Systems Design
5.4.1 Introduction to SD
The business application system demands designing of systems suitable to the application in project. The major steps involved in the design are the following:

Input Design – Input design is defined as the input requirement specification as per a format required. Input design begins long before the data arrives at the device. The analyst will have to design source documents, input screens and methods and procedures for getting the data into the computer.

Output Design – The design of the output is based on the requirement of the user – manager, customer etc. The output formats have to very friendly to the user. Therefore the designer has to ensure the appropriateness of the output format.

Development – When the design and its methodology is approved, the system is developed using appropriate business models. The development has to be in accordance to a given standard. The norms have to be strictly adhered to. 

Testing – Exhaustive and thorough testing must be conducted to ascertain whether the system produces the right results. Testing is time consuming: Test data must be carefully prepared, results reviewed and corrections made in the system. In some instances, parts of the system may have to be redesigned. Testing an information system can be broken down into three types of activities: unit testing, system testing and acceptance test. Unit testing or program testing consists of testing each program separately in the system. The purpose of such testing is to guarantee that programs are error free, but this goal is realistically impossible. Instead, testing should be viewed as a means of locating errors in programs, focusing on finding all ways to make a program fail. Once pinpointed, problems can be corrected. System testing tests the functioning of the information system as a whole. It tries to determine if discrete modules will function together as planned and whether discrepancies exist between the way the system actually works and the way it was conceived. Among the areas examined are performance time, capacity for file storage and handling peak loads, recovery and restart capabilities and manual procedures. Acceptance testing provides the final certification that the system is ready to be used in a production setting. Systems tests are evaluated by users and reviewed by management. When all parties are satisfied that the new system meets their standards, the system is formally accepted for installation. 

Implementation and Maintenance 
Conversion – Conversion is the process of changing from the old system to the new system. Four main conversion strategies can be employed. They are – the parallel strategy, the direct cutover strategy, the pilot strategy and the phased strategy.

In a parallel strategy both the old system and its potential replacement are run together for a time until everyone is assure that the new one functions correctly. This is the safest conversion approach because, in the event of errors or processing disruptions, the old system can still be used as a backup. But, this approach is very expensive, and additional staff or resources may be required to run the extra system.

The direct cutover strategy replaces the old system entirely with the new system on an appointed day. At first glance, this strategy seems less costly than the parallel conversion strategy. But, it is a very risky approach that can potentially be more costly than parallel activities if serious problems with the new system are found. There is no other system to fall back on. Dislocations, disruptions and the cost of corrections are enormous.

The pilot study strategy introduces the new system to only a limited area of the organization, such as a single department or operating unit. When this version is complete and working smoothly, it is installed throughout the rest of the organization, either simultaneously or in stages.

The phased approach strategy introduces the new system in stages, either by functions or by organizational units. If, for example, the system is introduced by functions, a new payroll system might begin with hourly workers who are paid weekly, followed six months later by adding salaried employees (who are paid monthly) to the system. If the system is introduced by organizational units, corporate headquarters might be converted first, followed by outlying operating units four months later.

Moving from an old system to a new system requires that end users be trained to use the new system. Detailed documentation showing how the system works from both a technical and end-user standpoint is finalized during conversion time for use in training and everyday operations. Lack of proper training and documentation contributes to system failure, so this portion of the systems development process is very important.

Production and maintenance
After the new system is installed and conversion is complete, the system is said to be in production. During this stage the system will be reviewed by both users and technical specialists to determine how well it has met its original objectives and to decide whether any revisions or modifications are in order. In some instances, a formal post implementation audit document will be prepared. After the system has been fine-tuned, it will need to be maintained while it is in production to correct errors, meet requirements or improve processing efficiency.

Once a system is fully implemented and is being used in business operations, the maintenance function begins. Systems maintenance is the monitoring, or necessary improvements. For example, the implementation of a new system usually results in the phenomenon known as the learning curve. Personnel who operate and use the system will make mistake simply because they are familiar with it. Though such errors usually diminish as experience is gained with a new system, they do point out areas where a system may be improved.

Maintenance is also necessary for other failures and problems that arise during the operation of a system. End-users and information systems personnel then perform a troubleshooting function to determine the causes of and solutions to such problems.

Maintenance also includes making modifications to an established system due to changes in the business organizations, and new e-business and e-commerce initiatives may require major changes to current business systems.

Self Assessment Questions: 
6. ________ is defined as the input requirement specification as per a format required.

7. _______ is the process of changing from the old system to the new system.

8. _________ is also necessary for other failures and problems that arise during the operation of a system.

5.5 Summary
After going through this units student would have understood the concept of planning and developing an information system for an organization. The concept of systems analysis and system design is explained in detail. The procedure for the analysis is explained. Student also would have learnt about the systems implementation and its maintenance.



5.6 Terminal Questions
1. Write a note on the planning aspects of Information Systems

2. Write a note on the development aspects of Information Systems.

3. Explain the system development life cycle.

4. What is meant by feasibility of a system? What are its various types?

5. Explain DFD and Data Dictionary.

5.7 Answers
Answers to Self Assessment Questions
1. True

2. False

3. True

4. True

5. False

6. Input Design

7. Conversion

8. Maintenance

Answers to Terminal Questions
1. Refer 5.2.1

2. Refer 5.2.2

3. Refer 5.3.2

4. Refer 5.3.4

5.Refer 5.3.5 and 5.3.6
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6.1 Introduction
In the earlier unit you have learnt about planning and development of information system, where you learnt the System life cycle which involves analysis and design. In this unit you will learn about how to determine and management the information required by the organisation. The plan for development and its implementation is a basic necessity for MIS. In MIS the information is recognised as a major resource like capital, time and capacity. And management of this resource calls upon the management to plan for it and control it for the appropriate use in the organisation. Organisations do not recognise ‘Information’ merely as a resource. They look at information as one of the many necessities for conducting the business activity. Hence, due regard is often not given for its planned development and use. Many organisations have spent financial resources on computers and systems purely to expedite the activity of data collection and processing.

In this unit you learn about the process of MIS development. You will learn how the business goals can be linked with the MIS goals. You will also learn the Implementation of MIS and the success and failure factors of MIS.

Learning Objectives
After studying this unit, you will be able to:

· Explain how to ascertain the Class of Information

· Explain how to determine the Information Requirement of a system

· Describe the management aspects of Information Quality in the MIS

· Explain The steps in the development of MIS

· Explain Development Process Model

6.2 Ascertaining the Class of Information
Ascertaining the information needs of the management for the business execution is a complex task. The complexity can be handled if the information is classified on the basis of its application and the user, which becomes the basis for the ascertainment. The classification could be indicated in the table given below.

The design of the MIS should consider the class of information as a whole and provide suitable information system architecture to generate the information for various users in the organisation. Let us now proceed to ascertain the information needs of each class.

Organisational Information
One can define the organisational information as the information required by a number of person​nel, departments and divisions or the functions in the organisation. Such information can be deter​mined by constructing a matrix of information versus user as per the table given below.

It can be observed from the table that the information entity is one, but its usages are different. For example, the employee attendance information would be used by the Personnel Department for legal compliance of maintaining the muster recommended by the Factory Inspector. 

The produc​tion manager would use it for scheduling, rescheduling and loading of the jobs on the shop floor depending upon the persons present. The corporate planning and administration will use it for manpower assessment and control and manpower forecasting.

The following table indicates the various classes of information: 

Table 6.1: Classes of Information
	Information
class
	Example of information
	User

	Organisational
	The number of employees, products, services locations the type of business, turnover and variety of the details of each one of these entities.
	Many users at all the Levels

	Functional Managerial Knowledge
	Purchases, sales, production, stocks, receivables, payables, outstanding, budgets, statutory information. The trends in sales, production, technology. The deviations from the budgets, targets, norms etc. Competitor s information, industry and business information plan performance and target; and its analysis.
	Functional heads and others Middle and the Top Management.

	Decision support
	Status information on a particular aspect, such as utilisation, profitability standard, requirement versus availability. Information for problem solving and modelling. Quantitative information on the business status. Non-moving inventory, overdue payments and receivables.
	Middle management and operations management.

	Operational
	Information on the production, sales, purchase, dispatches consumptions, etc. in the form of planned versus actual. The information for monitoring of execution schedules.
	Operational and management Supervisor, Section Officers


Table 6.2: Matrix of Information versus User for a Personnel Function

	Information entity
	Manager (Personnel)
	Manager (Production)
	Manager (Administration)
	Manage (Accounts)

	Employees’ attendance
	X
	X
	X
	—

	Salary wages and overtime
	X
	 
	X
	X

	Human resources information
	X
	X
	 
	—


The organisational information requirement needs to be studied thoroughly and critically as used across the organisation. It is necessary, therefore, to map the information in terms of the source, generation and usage, so that the designer can provide a path from the acquisition to generation and the storage.

Since the usage of the organisational information is at different levels for different purposes, it is advisable to store the data in the form of the database which will be useful for the users for generating their respective information needs. The determination of the information can be done by taking each business function, such as Personnel, Sales, Marketing, Production Commercial, etc. and develop the information versus the user matrix.

Functional Managerial Information
The functional information is defined as a set of information required by the functional head conducting the administration and management of the function. This information is used by a manager to plan and control the function.

Functional information is largely factual, statistical and detailed in multi-dimensions of the function. For example, if you take the sales information, it can be processed in seven ways, viz. the product, the product groups, the market segment, the geographic zones, the locations, the customer, and the organisation structure.

The functional information is normally generated at equal time intervals, say monthly, quarterly etc. for understanding the trend and making comparison against the time scale. Such information is used for planning, budgeting and controlling the operations of the function.

Functional information is also used for assessing particular aspects of the business. For example, the stocks of finished goods, receivables, and orders on hand throw a light on marketing functions of the organisation. The raw material stocks, WIP, orders pending and payable throw light of purchase function. These information sets have a functional utility and are required in detail revolving around several dimensions.

The functional information can be assessed on the following three parameters – the work, the responsibility and the functional objectives.

Work Design
For example, for the customer order, scrutiny the available stock, the price, the terms of payment and the probable delivery is an information set evolved out of the work design of customer order processing. The procedure of the order processing requires this information.

Responsibility
The managers in the functional areas of management are responsible for achieving the targets and accomplishing the goals and objectives. It is, therefore, necessary to inform and update the information on target at regular intervals to enable him to make or change decisions in his domain of operations. Most of these targets are business targets such as the turnover, production, utilization, stocks and so on.

For example, the marketing manager has a monthly target of Rs 1 million order booking, half a million invoicing, and not more than two months receivables. Since, he is responsible for achieving the targets, it would be necessary to inform him on these aspects at regular intervals. This informa​tion is used for the responsibility accounting and decision making for achieving the targets. The manager would be assessed on the basis of responsibility he discharges in conducting the business.

Functional Objective
Each function has its own objective which is derived out of the corporate goals.

For example, the overall business plan objectives give rise to the objectives for each business function. Some of the business plan objectives are given below based on which each function in the organisation derives its objectives:

· The total sales per month are Rs 10 million.

· The finished goods inventory, not to exceed Rs 1 million.

· The outstanding more than six months not to exceed Rs 0.2 million.

· The capacity utilisation should be minimum 85 per cent.

· The employee attendance per month should be 99 per cent.

The functional goals and objectives are necessary to achieve overall corporate achievements, most of such goals and objectives are potentially achievable within the managerial and physical resources that the manager has at his disposal. It is, therefore, necessary to inform the manager on the achievements of these targets on a continuous basis.

In summary, the functional information would emanate from the work design and procedures, the managerial responsibility and with reference to the functional goals and objectives, and would be determined by studying the work design and procedures and the responsibility which the manager holds for the business performance. That information, which measures the business activity and evaluates the performance on the key target areas, is the functional information. The series of such information are the managers and their functional heads who together execute the business activity.

Knowledge (An Information Set)
The knowledge creates an awareness of those aspects of business where the manager is forced to think, decide and act. Such information shows the trend of the activity or a result against the scale.

For example, the sales are declining and the trend is likely to continue in the next quarter, product is failing continuously on one aspect and the reason of failure is the process of manufacturing. Such information pin-points the area or entity and forces the manager to act. It highlights deviations from the norm or standard and also any abnormal developments which are not in concurrence with the forecasts or expectations. Such information gives rise to business decisions, which will affect the process of business significantly. In some situations the strategic decisions become necessary to solve the problem.

The knowledge may cut across the functional boundaries of the organisation. The action or decision may fall in other functional areas of business operations. The decision may fall in the domain of top management or the middle management. The knowledge is required by the middle and top management as they are the ones who conceive, plan and implement the business plan. The knowledge information supports the functions of the middle and the top management. KM edge is tracked continuously and reported in a fixed format, for consistency and at fixed interval for updating the knowledge base. The nature of knowledge is analytical and relates to the past current and the future. The knowledge is reported in graphic formats for a quick grasp and managerial response.

Decision Support Information
Most of the information required by the middle and the top management is for decision making. The information does not act as a direct input to the decision making procedure or formula supports the manager in the efforts of decision making.

Information is used in a decision support system for model building and problem solving; support may act in two ways, one for justifying the need of a decision, and the other for decision making itself.

For example, the information on the non-moving inventory justifies the decision of its display at a throw away prices. The demand forecasts information aids in the decision on determining economic order quantity for production or a sale.

The decision support information can be determined for the organisation at the problem leaving its use to the decision-maker in a suitable manner. The source of this information could be internal or external to the organisation. It can be determined by identifying the tools, technical modes and procedures, used by the managers in the decision- making.

Operational Information
This information is required by the operational and the lower levels of the management. The purpose of this information is fact-finding and taking such actions or decisions which will affect operations at a micro level. The decisions may be to stay on overtime, draw additional material change the job from one machine to the other, send a reminder to the supplier for the supply of material. These decisions are such that they make the routine operations of the business smooth and efficient. These decisions do not fall in the category of the managerial decisions.

The sources of operational information are largely internal through transaction processing and the information relates to a small time span and is mostly current.

Self Assessment Question True or False
1. The design of the MIS should consider the class of information as a whole and provide suitable information system architecture to generate the information for various users in the organisation.

2. The functional information is defined as a set of information required by the customer conducting the administration and management of the function.

6.3 Determining the Information Requirement
The sole purpose of the MIS is to produce such information which will reduce uncertainty risk in a given situation.

The difficulty to determine a correct and complete set of information is on account of the factors given below:

1. The capability constraint of the human being as an information processor, a problem solver and a decision-maker.

2. The nature and the variety of information in precise terms.

3. Reluctance of decision-makers to spell out the information for the political and the behavioural reasons.

4. The ability of the decision-makers to specify the information.

In spite of these difficulties, methods are evolved based on the uncertainty scale, starting from the low to the high level of uncertainty. If the uncertainty is low, seeking information requirement or needs is easy as against a very high level of uncertainty.

Based on the uncertainty scale the following methods, shown in the following table have been suggested.

Table 6.3: Methods of Handling Uncertainty
	Level of uncertainty
	Level of management
	Method

	Low (Near certainty)
	Operations management
	Ask questions such as, what do you need?

	Precise probabilistic knowledge (A risk situation)
	Middle management
	Ask to express probability. Determine from the existing systems and methods of decision making and problem solving.

	Not able to determine in probabilistic terms precisely (Very risky)
	Middle and top management
	Determine through the critical success factors, decision parameters and decision methodology. Sensitivity analysis.

	High (Total uncertainty)
	Top management
	Determine through experimentation, modelling and sensitivity analysis.


There are four methods of determining the information requirements. They are:

1. Asking or interviewing

2. Determining from the existing system

3. Analysing the critical success factors

4. Experimentation and modelling.

Asking or Interviewing
In this method a designer of the MIS puts questions or converses with the user of the information and determines the information requirements. Putting the questions is an art and it should be used properly to seek information.

When the user has to select one answer from a finite set of answers a closed question should be asked. For example, "Which are the raw materials used for making a product?" But an open question is put, when the user has no precise knowledge but has an ability to determine all answers to select one out of them? For example, "Which are the raw materials which can be used in a product?" In open questions, the answers may not be immediate but can be obtained by surveying the domain knowledge of the user.

When multiple users or several decision-makers in similar functions or positions are involved, a brain storming session is performed to cover all possible answers to the questions. When several users are involved, group consensus can be sought to get the most feasible set of answers.

The experts or experienced users are asked to give their best answers—this approach is called the Delphi method. In all these methods, the system designer has to test the validity of all the answers independently. An experienced designer is able to analyse critically the answers given to the ques​tions and determine the correct information requirement.

Determining from the Existing System
In a number of cases the existing system, which has been evolved after a number of years, and has been designed out of experience gives straightaway the requirement of information. In any situa​tions, systems from other companies can give additional information requirements.

The fund of knowledge is available from the textbooks, handbooks, research studies which can determine the information requirement. For example, systems such as the accounts receivables, the accounts payables, the pay roll, the inventory control, the financial accounting, etc., have a well deter​mined, information requirement.

Irrespective of the type of organisation and business, ninety per cent of the information require​ment is common and the balance ten per cent may be typical to the organisation or the business, which needs to be determined separately. The managers in the operations and the middle manage​ment use the existing systems as a reference for determining the information requirements.

This method is adopted when the rules and decision methods are outside the purview of the decision-maker. They are determined or imposed by external sources such as the Government, the Authority, the principles, etc. For example, the information required to manage shares of the com​pany are determined through the rules and regulations laid down by the Company Law Board. The manager of the shares department has very little additional information need.

In all such functions, the manager determines the information needs and the designer of the MIS can always fall back on the prescribed law books, manuals, theory and textbooks, hand books, etc to confirm the information needs.

Analysing the Critical Success Factors
Every business organisation performs successfully on efficient management of certain critical success factors. Other factors are important and play a support role in the functioning of the organisa​tion. Many times a function is singularly critical to the successful functioning of a business organisation.

For example, in a high technology business, the management of the technology becomes the critical function. Or in a service organisation, the management of service becomes a critical factor. In a consumer industry, marketing and service becomes the critical function. The information requirements of such organisations largely relate to these critical factors. The analysis of these functions or factors will determine the information requirements.

Experimentation and Modelling
When there is total uncertainty, the designer and the user of the information resort to this method for determining the information requirement. The experimentation would decide the methodology for handling the complex situation. If the method is finalised, the information needs are determined as they have been evolved through the experimentation. Test marketing of a product is an approach of the experimentation to decide the correct marketing strategy.

Sometimes models are used for deciding the initial information needs and they are modified during the implementation stage. The information requirements determined through such methods undergo a qualitative change as the users get the benefit of learning and experience and the needs may undergo a change or get replaced completely.

Self Assessment Questions: True or False
3. The sole purpose of the MIS is to produce such information which will reduce uncertainty risk in a given situation.

4. The experts or experienced users are asked to give their best answers – this approach is called the Delphi method.

5. Only few business organisations perform successfully on efficient management of certain critical success factors.

6.4 Management of Information Quality in the MIS
Information is a corporate resource, as important as the capital, labour, know-how etc. and is being used for decision-making. Its quality, therefore, is required to be very high. A low quality information would adversely affect the organisational performance as it affects decision-making. 

The quality of information is the result of the quality of the input data, processing design, system design, system and procedures which generate such a data, and the management of the data processing function. Quality, unlike any other product, is not an absolute concept. Its level is determined with reference to the context and its use, and the user. Perfect quality just as perfect information is non-achievable and has cost-benefit implications.

However, it is possible to measure the quality of information on certain parameters. All these parameters need not have a very high value. Some parameters may have lesser importance in the total value on account of their relevance in the information and its use. 

The quality parameters which are generally considered are shown in the table: 

Table 6.4: Quality parameters
	Individual differences
	Explanation
	Effect on information processing
	Examples

	Locus of control internal or external to the situation.
	The degree of perception in assessing the control which is internal to the organization or external to the organization.
	More information gathering and analysis, if internal.
	The production decisions, selection of tools and materials etc.

	Personal dogmatism.
	The degree of faith in beliefs, opinions and past experience.
	Low dogmatism, then more information collection and processing.
	The pricing, advertising in a competitive environment.

	Risk propensity.
	The ability to take the risk.
	Higher, then more information gathering and analysis.
	The top management decision-making in a strategic planning.

	Tolerance for ambiguity.
	Level of clarity required in the information. The ability to read through the information.
	Tight tolerance then more information collection and analysis.
	Manager Constantly asking for more information.

	Manipulative intelligence.
	The ability to manipulate the data and information vis-à-vis the stored information and knowledge.
	High ability, then less information and more self analysis.
	Experienced and skillful managers rely on the manipulative intelligence.

	Experience in decision-making.
	Extent of experience at particular level of decision making.
	High, then correct filtering of data and appropriate choice of decision making process.
	The managers with a wide experience in the different fields of management call for precise and less but pertinent information.

	Knowledge of the task, tools and technology
	The extent of knowledge in the application of the tools and technology.
	Higher, then less information relevant to and tools correct analysis.
	The Technocrats scientists and managers of technology have definite information.


The quality of these important parameters is ensured by conducting a proper systems analysis, designing a suitable information system and ensuring its maintenance from time to time, and also subjecting it to audit checks to ensure the system integrity.

All The quality of the parameters is assured if the following steps are taken.

1. the input is processed and controlled, as input and process design.

2. All updating and corrections are completed before the data processing begins.

3. Inputs (transactions, documents, fields and records) are subject to validity checks.

4. The access to the data files is protected and secured through an authorisation scheme.

5. Intermediate processing checks are introduced to ensure that the complete data is processed right through, i.e. run to run controls.

6. Due attention is given to the proper file selection in terms of data, periods and so on.

7. Back-up of the data and files are taken to safeguard corruption or loss of data.

8. The system audit is conducted from time to time to ensure that the information system specifications are not violated.

9. The system modifications are approved by following a set procedure which begins with authorisation of a change to its implementation followed by an audit.

10. Systems are developed with a standard specification of design and development.

11. Information system processing is controlled through programme control, process control and access control.

12. Ensure MIS model confirms consistency to business plan satisfying information needs to achieve business goals.

The assurance of quality is a continuing function and needs to be evolved over a period and requires to be monitored properly. It cannot be assessed in physical units of measure. The user of the information is the best judge of the quality.

Self Assessment Questions 
6. Perfect ______ just as perfect information is non-achievable and has cost-benefit implications.

7. All the inputs are processed and ______ , as input and process design.

8. _______ of the data and files are taken to safeguard corruption or loss of data.

6.5 Organisation for Development of MIS
Proper people organisation is basic to the management of any activity or function. The same thing is true for the development of the MIS. The principles of the organisation and structuring the organ​isation to the specific needs of the function are a prime necessity when we talk with reference to the MIS. A number of issues come up and they are not the same in all the organisations. Hence, the organisation structure of the MIS would differ from one organisation to the other.

The type, the size and the structure of corporate organisation becomes the basis for the MIS organisation for handling the MIS function and management alternatives. The major issues in​volved are:

1. Whether the MIS function should be handled as a centralised or decentralised activity.

2. The allocation of the hardware and software resources.

3. The maintenance of the MIS service level at an appropriate level.

4. Fitting the organisation of the MIS in the corporate organisation, its culture and the management philosophy.

The question of centralization versus decentralisation is resolved by assessing the status of infor​mation resource management in the organisation, i.e., whether the status is the information systems management or the information resource management. When it is a case of information systems management then the organisation of the MIS would be centralised, but if it is a case of information resource management, it will be a decentralised organisation.

In a centralised set, the responsibility of acquisition of the data, of providing the information to the users, becomes the centralised function. The centralised organisation is also recommended when the information needs are more or less static. In such cases, the user of the information is free from the responsibility of designing the systems and also from deciding the hardware and the software. However, if the information needs are varying and are more strategic in nature, the reliance on the centralised set-up becomes a difficult workable proposition. When such a situation exists, a decen​tralised organisation is more effective.

Depending upon the situation, hardware and software solutions are available. In a decentralised set-up the allocation of hardware is a centralised decision but the collection of data and its process​ing becomes the user’s responsibility. Training, problem-solving and system development, howev​er, is a centralised function. In all such situations, the information processing is based on the data​base management system. Therefore, the management of the database becomes the centralised responsibility and its use becomes the responsibility of users.

In a real life situation, the variations of these two approaches are found, mainly on account of the variety of hardware, software solutions. One can develop two models of the MIS organisation, and its variations can be further developed suitable to the corpo​rate culture, the management style and philosophy of the management.

The MIS function in any organisation would vary on account of the issues mentioned earlier and to that extent the variations of these two models would be the organisation of the MIS.

Self Assessment Question: True or False
9. Proper people organisation is basic to the management of any activity or function.

10. In a decentralized set, the responsibility of acquisition of the data, of providing the information to the users, becomes the centralized function.

6.6 MIS: Development Process Model
Many organisations use MIS successfully, others do not. Though the hardware and the software is the latest and has appropriate technology, its use is more for the collection and storage of data and its elementary processing. There are some features which make the MIS a success and some others, which make it a failure. These factors can be summarised as follows.

Features Contributing to Success
If an MIS is to be a success then it should have all the features listed as follows:

· The MIS is integrated into the managerial functions. It sets clear objectives to ensure that the MIS focuses on the major issues of the business. Also adequate development resources are provided and the human and organisational barriers to progress are removed.

· An appropriate information processing technology required to meet the data processing and analysis needs of the users of the MIS is selected.

· The MIS is oriented, defined and designed in terms of the user’s requirements and its oper​ational viability is ensured.

· The MIS is kept under continuous surveillance, so that its open system design is modified according to the changing information needs.

· MIS focuses on the business results and goals, and highlights the factors and reasons for non-achievement.

· MIS is not allowed to end up into an information generation mill avoiding the noise in the information and the communication system.

· The MIS recognises that manager is a human being and therefore, the systems must consider all the human behavioural factors in the process of the management.

· The MIS recognises that the different information needs for different objectives must be met with. The globalisation of information in isolation from the different objectives leads to information overload and its non-use.

· The MIS is easy to operate and, therefore, the design of the MIS has such features which make up a user-friendly design.

· MIS recognises that the information needs become obsolete and new needs emerge. The MIS design, therefore, has a basic potential capability to quickly meet new needs of information.

· The MIS concentrates on the developing the information support to manage critical success factors. It concentrates on the mission critical applications serving the needs of the top management.



Fig. 6.1: Centralised Organisations of MIS
Information is considered as corporate resource and hence generated centrally as shown in the above chart of centralised organization of MIS and controlled by the head of the MIS and made available to all the users on conditions and needs. The function of the head of the MIS is to manage the information centrally as a corporate resource from the data to the information and its technology requirement. The decentralised organization of MIS is also controlled be the head of MIS as shown in the following decentralized organization chart.



Fig. 6.2: Decentralised Organisations of MIS
Information is considered as a resource for a division, a department, group of individuals or in other words, it is considered specific to the business function. The head of the MIS provides support to the users of the information in their task of development. The major respon​sibility is the management and the technology.

Features Contributing to Failures
Many a times MIS is a failure. The common observed features responsible for this are listed as follows.

· The MIS is conceived as a data processing and not as an information processing system.

· The MIS does not provide that information which is needed by the managers but it tends to provide the information generally the function calls for. The MIS then becomes an impersonal system.

· Underestimating the complexity in the business systems and not recognising it in the MIS design leads to problems in the successful implementation.

· Adequate attention is not given to the quality control aspects of the inputs, the process and the outputs leading to insufficient checks and controls in the MIS.

· The MIS is developed without streamlining the business processing systems in the organisa​tion.

· Lack of training and appreciation that the users of the information and the generators of the data are different, and they have to play an important responsible role in the MIS.

· The MIS does not meet certain critical and key factors of its users such as a response to the query on the database, an inability to get the processing done in a particular manner, lack of user-friendly system and the dependence on the system development personnel.

· A belief that the computerised MIS can solve all the management problems of planning and control of the business.

· Lack of administrative discipline in following the standardised systems and procedures, wrong coding and deviating from the system specifications result in incomplete and incorrect information.

· The MIS does not give perfect information to all the users in the organisation. Any attempt towards such a goal will be unsuccessful because every user has a human ingenuity, bias, certain assumptions not known to the designer. The MIS cannot make up these by providing perfect information.

Approach to MIS Development
· Identify business goals.

· Determine critical success factors.

· Develop business strategy and IS strategies.

· Identify critical business applications.

· Make decision analysis and enumerate operational and strategic decisions.

· Develop business performance indicators.

· Identify information entities to decision support for business.

· Determine IS structure to generate information to build MIS.

· Build MIS superset as prescribed in general model of MIS.

MIS Development Process Model
· Study the business environment.

· Study the organisation and structure.

· Identify mission and business goals.

· Identify critical success factors.

· Identify critical business applications.

· Ascertain the business strategy.

· Identify business decisions needed to implement strategy.

· Develop key performance indicators to measure the business progress and performance.

· Determine MIS goals supporting business goals.

· Identify data and information needs meeting the MIS goals and business goals.

· Develop IS & IT strategy to meet the goals.

· Determine IS & IT support structure to meet data and information needs.

· Determine MIS’s Superset.

· Link and map MISs and information outcome to business goals and strategy.

· Design information reporting structure.

– Periodic reports.

– Exception reports.

– Control reports.

· Design KMS & BI systems.

Self Assessment Questions
11. The MIS is_________ into the managerial functions. 

12. The MIS is kept under continuous ________ , so that its open system design is modified according to the changing information needs.

6.7 Summary
· With the advancement of computer technology more popularly known as information technology, it is now possible to recognise information as a valuable resource like money and capacity.

· The process of MIS development is explained.

· The plan of development of the MIS is linked with the steps of the implementation in a business development plan.

· It is necessary to develop the goals and objectives for the MIS which will support the business goals. The MIS goals and objectives will consider management philosophy, policy constraints, business risks, internal and external environment of the organisation and the business.

· The sole purpose of the MIS is to produce such information which will reduce uncertainty risk in a given situation.

· There are four methods of determining the information requirements. They are:

– Asking or interviewing

– Determining from the existing system

– Analysing the critical success factors

– Experimentation and modelling.

· The implementation of MIS is a management process. It brings about organisational change; it affects people and changes their work style.

After studying this unit you should have learnt how to manage the information quality in the MIS and the process model to develop MIS.

6.8 Terminal Questions
1. Explain how information is classified giving example and the user.

2. Explain in detail how the information requirement is determined for an organization.

3. What is the significance of quality in planning and development of MIS for an organization? 

4. Explain the models of MIS development.

6.9 Answers
Answers to Self Assessment Questions
1. True

2. False

3. True

4. True

5. False

6. Quality

7. Controlled

8. Backup 

9. True

10. False

11. Integrated

12. Surveillance 

Answers to Terminal Questions
1. Refer to 6.2

2. Refer to 6.3

3. Refer to 6.4

4. Refer to 6.6

Copyright © 2009 SMU
Powered by Sikkim Manipal University
. 

MB0047-Unit-07-MIS Organization Structure 

Unit-07-MIS Organization Structure 
Structure:
7.1 Introduction

Objectives

7.2 MIS at Management levels

7.3 Strategic Level Planning

7.4 Operational Level Planning

7.5 Economic and Behavior Theories

Build and Use

MIS for Competitive Advantage 

7.6 Enterprise Resource Planning

Perception of ERP

ERP – Before and After

Best Practices

Implementation

Process Preparation

Configuration

Consulting Services

Customization Services

Maintenance and Support Services

Advantages and Disadvantages

Limitations of ERP 

ERP integration

7.7 Summary

7.8 Terminal Questions 

7.9 Answers to SAQs and TQs 

7.1 Introduction
In the earlier unit you learnt about how to plan information requirement. You have also learnt about management of quality in MIS. You have learnt about Developmental models. In this unit you will learn about organization structure of MIS. In order to achieve integration organization uses many systems to perform various functions. ERP is one such system which is a unique process. Today’s ERP systems can cover a wide range of functions and integrate them into one unified database. The organization need to carry out its process in various departments like Finance, Human Resource, Marketing, banking, business communication, etc. Today, they can all fit in one umbrella – the ERP system with the help of information systems.

Learning Objectives
After going through this unit, you will be able to:

· Explain Management Level planning of MIS

· Describe How to gain the competitive advantage from MIS

· Explain Enterprise resource planning. 

· Explain the best practices, consultancy services

· List out Advantages and disadvantage

7.2 MIS at Management levels
Planning
Decision made about what task has to be done, when it has to be done, by whom and how it has to be done is called as planning. The first step involved in planning is analysis. The goals have to be targeted has to be identified and the various resources available have to be taken into account. The interest of various groups, associated with the organization, has to be considered. The groups can be stakeholders and directors, employees, management, customers, suppliers, Government and public. The process of business planning can be broadly classified as strategic level and operational level.

Self Assessment Questions: True or False
1. The term ERP originally referred to how a large organization planned to use organizational wide resources.

2. Management functions were all once stand alone software applications, usually housed with their own database and network, today, they can all fit in one umbrella – the ERP system.

3. The process of business planning can be broadly classified as strategic level.

7.3 Strategic level planning
This planning is adopted by the top level executives in the organization. They decide on the goals to be targeted and the different strategies to be adopted by the organization. They include plans to acquire resources, to diversify, research and development, manufacturing a new product, sales and marketing, setting up the infrastructure and human resource planning.

Different steps in strategic planning are:

· Analyzing the business environment

· Analyzing the available resources

· Perspective of top management and groups concerned

· Identify the advantages and disadvantages

· Identify the market demand

· Evaluate the competitive strength

· Establish goals and strategies

· Efficient acquisition of required resources

7.4 Operational level Planning
The operational planning decides on the investment and the cost control. The main objective is always to maximize the profit and to minimize the cost. The investment and financial controls are established. They include managing the inventory, the cash flow, fixed assets etc. Proper budget has to be allocated to labor, transportation, advertising and other overheads. 

Costing and pricing of products is also an important aspect of operational planning. The cost of the products is identified by taking into account the cost involved in production and marketing. The prices of the products, is fixed considering the cost and the market demand. It also depends on customer is a buyer or a seller.

An organization is a structure which takes in capital, raw materials, manpower, machines etc as input. The inputs are processed and produces output in the form of different products and services. They are also comprised of their own rules, regulations, policies and procedures to be followed.

Self Assessment Questions 
4. The operational planning decides on the ______ and the cost _______.

5. ______ and ________ of products is also an important aspect of operational planning.

7.5 Economic and the Behavior Theories
Economic theory – With growing economy and reduction of cost of information technology, it has become more feasible to replace the manpower like middle managers and clerical workers with information technology. This also reduces the space required. The transaction costs like searching for the suppliers and vendors, communicating with them on a daily basis, monitoring the workflow, tax and insurances, getting information of various products and their sales etc have reduced. The management costs are reduced and the efficiency increased due to the use of information technology and thus the revenues of the organization increases.

Behavior theory – The acquisition of information and the distribution of information is done easily at a much lower cost. The senor executives can be in direct contact with the lower level working units and get information about the working. Similarly, any information to the distributed to the working units is also done directly, without any middle managers or supervisors. The outcome of the introduction of information technology is the change in the organizational structure, policies and procedures. When introduced, it may face a lot of resistance.

7.5.1 Build and Use
Managers need to understand certain essential features of organizations in order to build and use information systems successfully. All modern organizations are hierarchical, specialized and impartial. They use explicit standard operating procedures to maximize efficiency. All organizations have their own cultures and policies arising from differences in interest groups. Organizations differ in goals, grouped served, social roles, leadership styles, incentives, surrounding environments and types of tasks performed. These differences create varying types of organizational structures and they also help explain differences in organizations’ use of information systems.

What impact do information systems have on organization?
Information systems and the organizations in which they are used interact with and influence each other. The introduction of a new information system will affect organizational structure, goals, work design, values, and competition between interest groups, decision making, and day-to-day behavior. At the same time, information systems must be designed to serve the needs of important organizational groups and will be shaped by the organizations’ structure, tasks, goals, culture, politics and management. Information technology can reduce transaction and agency costs and such changes have been accentuated in organizations using the internet. The information systems department is the formal organizational unit that is responsible for the organizations’ information systems function. Organizational characteristics and managerial decisions determine the role this group will actually play.

How do information systems support the activities of managers in organizations?
There are several different models of what managers actually do in organizations that show how information systems can be used for managerial support. Early classical models of managerial activities stressed the functions of planning, organizing, coordinating, deciding and controlling. Contemporary research looking at the actual behavior of managers has found that managers’ real activities are highly fragmented, variegated and brief in duration, with managers moving rapidly and intensely from one issue to another. Managers spend considerable time pursuing personal agendas and goals and contemporary managers shy away from making grand, sweeping policy decisions.

The nature and level of decision making are important factors in building information systems for managers. Decisions can be structured, semi-structured or unstructured, with structured decisions clustering at the operational levels of the organization and unstructured decisions at the strategic planning level. Decision making can also take place at individual level or at the group level. Individual models of decision making assume that human beings can rationally choose alternatives and consequences based on the priority of their objectives and goals. Organizational models of decision making illustrate that real decision making in organizations take place in areas where many psychological, political and bureaucratic forces are at work.

Information systems have been most useful to managers by providing support for their roles in disseminating information, providing liaison between organizational levels and allocating resources. However, some managerial roles cannot be supported by information systems and information systems are less successful at supporting unstructured decisions.

7.5.2 MIS for Competitive Advantage
How can businesses use management information systems for competitive advantage?
Businesses can use strategic information systems to gain an edge over competitors. Such systems change organizations’ goals, business processes, products, services or environmental relationships, driving them into new forms of behavior.

Information systems can be used to support strategy at the business, firm and industry level. At the business level of strategy, information systems can be used to help firms become the low-cost producers, differentiate products and services, or serve new markets. Information systems can also be used to “lock in” customers and suppliers using efficient customer response and supply chain management applications. Value chain analysis is useful at he business level to highlight specific activities in the business where information systems are most likely to have a strategic impact.

At the firm level, information systems can be used to achieve new efficiencies or to enhance services by tying together the operations of disparate business units so that they can function as a whole or promoting the sharing of knowledge across business units. At the industry level, systems can provide competitive advantage by facilitating cooperation with other firms in the industry, creating consortiums or communities for sharing information, exchanging transactions, or coordinating activities. The competitive forces model, information partnerships, and network economics are useful concepts for identifying strategic opportunities for systems at the industry level.

Why is it so difficult to build successful information systems including systems that promote competitive advantage?
Information systems are closely intertwined with an organizations structure, culture and business processes. New systems disrupt established patterns of work and power relationships, so there is often considerable resistance to them when they are introduced.

Implementing strategic systems often requires extensive organizational change and a transition from one socio-technical level to another. Such changes are called strategic transitions and are often difficult and painful to achieve. Not all strategic systems are profitable, and they can be expensive to build. Many strategic information systems are easily copied by other firms, so that strategic advantage is not always sustainable. 

Self Assessment Questions: True or False
6. The management costs are reduced and the efficiency increased due to the use of information technology and thus the revenues of the organization increases.

7. Information systems can be used to support strategy at the business, firm and industry level.

8. Implementing strategic systems often requires extensive organizational change and a transition from one socio-technical level to another, which is known as operations transitions..

7.6 Enterprise Resource Planning 
Manufacturing management systems have evolved in stages over the few decades from a simple means of calculating materials requirements to the automation of an entire enterprise. Around 1980, over-frequent changes in sales forecasts, entailing continual readjustments in production, as well as the unsuitability of the parameters fixed by the system, led MRP (Material Requirement Planning) to evolve into a new concept : Manufacturing Resource Planning (or MRP2) and finally the generic concept Enterprise Resource Planning (ERP)

The initials ERP originated as an extension of MRP (material requirements planning then manufacturing resource planning). ERP systems now attempt to cover all basic functions of an enterprise, regardless of the organization’s business or charter. Non-manufacturing businesses, non-profit organizations and governments now all utilize ERP systems.

To be considered an ERP system, a software package must provide the function of at least two systems. For example, a software package that provides both payroll and accounting functions could technically be considered an ERP software package.

However, the term is typically reserved for larger, more broadly based applications. The introduction of an ERP system to replace two or more independent applications eliminates the need for external interfaces previously required between systems, and provides additional benefits that range from standardization and lower maintenance to easier and/or greater reporting capabilities.

Examples of modules in an ERP which formerly would have been stand-alone applications include: Manufacturing, Supply Chain, Financials, Customer Relationship Management (CRM), Human Resources, Warehouse Management and Decision Support System.



7.6.1 Perception of ERP
Some organizations – typically those with sufficient in-house IT skills to integrate multiple software products – choose to implement only portions of an ERP system and develop an external interface to other ERP or stand-alone systems for their other application needs. For example, one may choose to use the HRMS from one vendor, and the financials systems from another, and perform the integration between the systems themselves.

This is very common in the retail sector, where even a mid-sized retailer will have a discrete Point-of-Sale (POS) product and financials application, then a series of specialized applications to handle business requirements such as warehouse management, staff rostering, merchandising and logistics Ideally, ERP delivers a single database that contains all data for the software modules, which would include:

Manufacturing Engineering, Bills of Material, Scheduling, Capacity, Workflow Management, Quality Control, Cost Management, Manufacturing Process, Manufacturing Projects, Manufacturing Flow.

Supply Chain Management  Inventory, Order Entry, Purchasing, Product Configurator, Supply Chain Planning, Supplier Scheduling, Inspection of goods, Claim Processing, Commission Calculation. 

Financials  General Ledger, Cash Management, Accounts Payable, Accounts Receivable, Fixed Assets.

Projects  Costing, Billing, Time and Expense, Activity Management.

Human Resources  Human Resources, Payroll, Training, Time & Attendance, Rostering, Benefits. 

Customer Relationship Management  Sales and Marketing, Commissions, Service, Customer Contact and Call Center support. 

Data Warehouse  and various Self-Service interfaces for Customers, Suppliers, and Employees.

Enterprise Resource Planning is a term originally derived from manufacturing resource planning that followed material requirements planning . MRP evolved into ERP when "routings" became a major part of the software architecture and a company’s capacity planning activity also became a part of the standard software activity. ERP systems typically handle the manufacturing, logistics, distribution, inventory, shipping, invoicing, and accounting for a company. Enterprise Resource Planning or ERP software can aid in the control of many business activities, like sales, marketing, delivery, billing, production, inventory management, quality management, and human resource management.

ERP systems saw a large boost in sales in the 1990s as companies faced the Y2K problem in their legacy systems. Many companies took this opportunity to replace their legacy information systems with ERP systems. This rapid growth in sales was followed by a slump in 1999, at which time most companies had already implemented their Y2K solution.

ERPs are often incorrectly called back office systems indicating that customers and the general public are not directly involved. This is contrasted with front office systems like customer relationship management (CRM) systems that deal directly with the customers, or the eBusiness systems such as eCommerce, eGovernment, eTelecom, and eFinance, or supplier relationship management (SRM) systems.

ERPs are cross-functional and enterprise wide. All functional departments that are involved in operations or production are integrated in one system. In addition to manufacturing, warehousing, logistics, and information technology, this would include accounting, human resources, marketing, and strategic management.

ERP II means open ERP architecture of components. The older, monolithic ERP systems became component oriented.

EAS – Enterprise Application Suite is a new name for formerly developed ERP systems which include (almost) all segments of business, using ordinary Internet browsers as thin clients.

7.6.2 ERP Before and After
Before

Prior to the concept of ERP systems, departments within an organization (for example, the human resources (HR)) department, the payroll department, and the financial department) would have their own computer systems. The HR computer system (often called HRMS or HRIS) would typically contain information on the department, reporting structure, and personal details of employees. The payroll department would typically calculate and store paycheck information. The financial department would typically store financial transactions for the organization. Each system would have to rely on a set of common data to communicate with each other. For the HRIS to send salary information to the payroll system, an employee number would need to be assigned and remain static between the two systems to accurately identify an employee. The financial system was not interested in the employee-level data, but only in the payouts made by the payroll systems, such as the tax payments to various authorities, payments for employee benefits to providers, and so on. This provided complications. For instance, a person could not be paid in the payroll system without an employee number.

After

ERP software, among other things, combined the data of formerly separate applications. This made the worry of keeping numbers in synchronization across multiple systems disappears. It standardized and reduced the number of software specialties required within larger organizations.

7.6.3 Best Practices
Best Practices were also a benefit of implementing an ERP system. When implementing an ERP system, organizations essentially had to choose between customizing the software or modifying their business processes to the "Best Practice" function delivered in the vanilla version of the software.

Typically, the delivery of best practice applies more usefully to large organizations and especially where there is a compliance requirement such as IFRS, Sarbanes-Oxley or Basel II, or where the process is a commodity such as electronic funds transfer. This is because the procedure of capturing and reporting legislative or commodity content can be readily codified within the ERP software, and then replicated with confidence across multiple businesses that have the same business requirement.

Where such a compliance or commodity requirement does not underpin the business process, it can be argued that determining and applying a Best Practice actually erodes competitive advantage by homogenizing the business as compared to everyone else in the industry sector.

7.6.4 Implementation
Implementing an ERP system is not an easy task to achieve, in fact it takes lots of planning, consulting and in most cases 3 months to 1 year +. ERP systems are extraordinary wide in scope and for many larger organizations can be extremely complex. Implementing an ERP system will ultimately require significant changes on staff and work practices. While it may seem reasonable for an in house IT staff to head the project, it is widely advised that ERP implementation consultants be used, due to the fact that consultants are usually more cost effective and are specifically trained in implementing these types of systems.

One of the most important traits that an organization should have when implementing an ERP system is ownership of the project. Because so many changes take place and its broad effect on almost every individual in the organization, it is important to make sure that everyone is on board and will help make the project and using the new ERP system a success.

Usually organizations use ERP vendors or consulting companies to implement their customized ERP system. There are three types of professional services that are provided when implementing an ERP system, they are Consulting, Customization and Support.

Because of their wide scope of application within a business, ERP software system are typically complex and usually impose significant changes on staff work practices Implementing ERP software is typically not an "in-house" skill, so even smaller projects are more cost effective if specialist ERP implementation consultants are employed. The length of time to implement an ERP system depends on the size of the business, the scope of the change and willingness of the customer to take ownership for the project. A small project (e.g., a company of less than 100 staff) may be planned and delivered within 3-9 months; however, a large, multi-site or multi-country implementation may take years.

To implement ERP systems, companies often seek the help of an ERP vendor or of third-party consulting companies. These firms typically provide three areas of professional services: consulting, customization and support.

7.6.5 Process Preparation
ERP vendors have designed their systems around standard business processes, based upon best business practices. Different vendors have different types of processes but they are all of a standard, modular nature. Firms that want to implement ERP systems are consequently forced to adapt their organizations to standardized processes as opposed to adapting the ERP package to the existing processes.[5] Neglecting to map current business processes prior to starting ERP implementation is a main reason for failure of ERP projects.[6] It is therefore crucial that organizations perform a thorough business process analysis before selecting an ERP vendor and setting off on the implementation track. This analysis should map out all present operational processes, enabling selection of an ERP vendor whose standard modules are most closely aligned with the established organization. Redesign can then be implemented to achieve further process congruence. Research indicates that the risk of business process mismatch is decreased by:

– linking each current organizational process to the organization’s strategy;

– analyzing the effectiveness of each process in light of its current related business capability;

A disadvantage usually attributed to ERP is that business process redesign to fit the standardized ERP modules can lead to a loss of competitive advantage. While documented cases exist where this has indeed materialized, other cases show that following thorough process preparation ERP systems can actually increase competitive advantage.

7.6.6 Configuration
Configuring an ERP system is largely a matter of balancing the way you want the system to work with the way the system lets you work. Begin by deciding which modules to install, then adjust the system using configuration tables to achieve the best possible fit in working with your company’s processes.

Modules – Most systems are modular simply for the flexibility of implementing some functions but not others. Some common modules, such as finance and accounting are adopted by nearly all companies implementing enterprise systems; others however such as human resource management are not needed by some companies and therefore not adopted. A service company for example will not likely need a module for manufacturing. Other times companies will not adopt a module because they already have their own proprietary system they believe to be superior. Generally speaking the greater number of modules selected, the greater the integration benefits, but also the increase in costs, risks and changes involved.

Configuration Tables – A configuration table enables a company to tailor a particular aspect of the system to the way it chooses to do business. For example, an organization can select the type of inventory accounting – FIFO or LIFO – it will employ or whether it wants to recognize revenue by geographical unit, product line, or distribution channel.

So what happens when the options the system allows just aren’t good enough? At this point a company has two choices, both of which are not ideal. It can re-write some of the enterprise system’s code, or it can continue to use an existing system and build interfaces between it and the new enterprise system. Both options will add time and cost to the implementation process. Additionally they can dilute the system’s integration benefits. The more customized the system becomes the less possible seamless communication becomes between suppliers and customers.

7.6.7 Consulting Services
Consulting Services – usually consulting services are responsible for the initial stages of ERP implementation, they help an organization go live with their new system, with product training, workflow, improve ERP’s use in the specific organization, etc.

Consulting team is typically responsible for your initial ERP implementation and subsequent delivery of work to tailor the system beyond "go live". Typically such tailoring includes additional product training; creation of process triggers and workflow; specialist advice to improve how the ERP is used in the business; system optimization; and assistance writing reports, complex data extracts or implementing Business Intelligence.

The consulting team is also responsible for planning and jointly testing the implementation. This is a critical part of the project, and one that is often overlooked.

Consulting for a large ERP project involves three levels: systems architecture, business process consulting (primarily re-engineering) and technical consulting (primarily programming and tool configuration activity). A systems architect designs the overall dataflow for the enterprise including the future dataflow plan. A business consultant studies an organization’s current business processes and matches them to the corresponding processes in the ERP system, thus ‘configuring’ the ERP system to the organization’s needs. Technical consulting often involves programming. Most ERP vendors allow modification of their software to suit the business needs of their customer.

For most mid-sized companies, the cost of the implementation will range from around the list price of the ERP user licenses to up to twice this amount (depending on the level of customization required). Large companies, and especially those with multiple sites or countries, will often spend considerably more on the implementation than the cost of the user licenses, three to five times more is not uncommon for a multi-site implementation.

7.6.8 Customization Services
The Customization is the process of extending or changing how the system works by writing new user interfaces and underlying application code. Such customisations typically reflect local work practices that are not currently in the core routines of the ERP system software.

Examples of such code include early adopter features or interfacing to third party applications. The Professional Services team is also involved during ERP upgrades to ensure that customizations are compatible with the new release. In some cases the functions delivered via a previous customization may have been subsequently incorporated into the core routines of the ERP software, allowing customers to revert back to standard product and retire the customization completely.

Customizing an ERP package can be very expensive and complicated, because many ERP packages are not designed to support customization, so most businesses implement the best practices embedded in the acquired ERP system. Some ERP packages are very generic in their reports and inquiries, such that customization is expected in every implementation. It is important to recognize that for these packages it often makes sense to buy third party plug-ins that interface well with your ERP software rather than reinventing the wheel.

Customization work is usually undertaken as bespoke software development on a time and materials basis. Because of the specialist nature of the customization and the ‘one off’ aspect of the work, it is common to pay in the order of $200 per hour for this work. Also, in many cases the work delivered as customization is not covered by the ERP vendors Maintenance Agreement, so while there is typically a 90-day warranty against software faults in the custom code, there is no obligation on the ERP vendor to warrant that the code works with the next upgrade or point release of the core product.

One often neglected aspect of customization is the associated documentation. While it can seem like a considerable – and expensive – overhead to the customization project, it is critical that someone is responsible for the creation and user testing of the documentation. Without the description on how to use the customisation, the effort is largely wasted as it becomes difficult to train new staff in the work practice that the customization delivers.

7.6.9 Maintenance and Support Services
Once your system has been implemented, the consulting company will typically enter into a Support Agreement to assist your staff to keep the ERP software running in an optimal way. To minimize additional costs and provide more realism into the needs of the units to be affected by ERP, the option of creating a committee headed by the consultant using participative management approach during the design stage with the client’s heads of departments to be affected by the changes in ERPs to provide hands on management control requirements planning. This would allow direct long term projections into the client’s needs, thus minimizing future conversion patches on a more dedicated approach to initial conversion.

A Maintenance Agreement typically provides you rights to all current version patches, and both minor and major releases, and will most likely allow your staff to raise support calls. While there is no standard cost for this type of agreement, they are typically between 15% and 20% of the list price of the ERP user licenses.

7.6.10 Advantages and Disadvantages
Advantages – In the absence of an ERP system, a large manufacturer may find itself with many software applications that do not talk to each other and do not effectively interface. Tasks that need to interface with one another may involve:

· A totally integrated system 

· The ability to streamline different processes and workflows 

· The ability to easily share data across various departments in an organization 

· Improved efficiency and productivity levels 

· Better tracking and forecasting 

· Lower costs 

· Improved customer service 

Change how a product is made, in the engineering details, and that is how it will now be made. Effective dates can be used to control when the switch over will occur from an old version to the next one, both the date that some ingredients go into effect, and date that some are discontinued. Part of the change can include labeling to identify version numbers.

Some security features are included within an ERP system to protect against both outsider crime, such as industrial espionage, and insider crime, such as embezzlement. A data tampering scenario might involve a disgruntled employee intentionally modifying prices to below the breakeven point in order to attempt to take down the company, or other sabotage. ERP systems typically provide functionality for implementing internal controls to prevent actions of this kind. ERP vendors are also moving toward better integration with other kinds of information security tools.

Disadvantages – Many problems organizations have with ERP systems are due to inadequate investment in ongoing training for involved personnel, including those implementing and testing changes, as well as a lack of corporate policy protecting the integrity of the data in the ERP systems and how it is used.

While advantages usually outweigh disadvantages for most organizations implementing an ERP system, here are some of the most common obstacles experienced:

Usually many obstacles can be prevented if adequate investment is made and adequate training is involved, however, success does depend on skills and the experience of the workforce to quickly adapt to the new system.

· Customization in many situations is limited 

· The need to reengineer business processes 

· ERP systems can be cost prohibitive to install and run 

· Technical support can be shoddy 

· ERP’s may be too rigid for specific organizations that are either new or want to move in a new direction in the near future. 

7.6.11 Limitations of ERP
Success depends on the skill and experience of the workforce, including training about how to make the system work correctly. Many companies cut costs by cutting training budgets. Privately owned small enterprises are often undercapitalized, meaning their ERP system is often operated by personnel with inadequate education in ERP in general, such as APICS foundations, and in the particular ERP vendor package being used.

· Personnel turnover; companies can employ new managers lacking education in the company’s ERP system, proposing changes in business practices that are out of synchronization with the best utilization of the company’s selected ERP. 

· Customization of the ERP software is limited. Some customization may involve changing of the ERP software structure which is usually not allowed. 

· Re-engineering of business processes to fit the "industry standard" prescribed by the ERP system may lead to a loss of competitive advantage. 

· ERP systems can be very expensive to install often ranging from 30,000 US Dollars to 500,000,000 US Dollars for multinational companies. 

· ERP vendors can charge sums of money for annual license renewal that is unrelated to the size of the company using the ERP or its profitability. 

· Technical support personnel often give replies to callers that are inappropriate for the caller’s corporate structure. Computer security concerns arise, for example when telling a non-programmer how to change a database on the fly, at a company that requires an audit trail of changes so as to meet some regulatory standards. 

· ERPs are often seen as too rigid and too difficult to adapt to the specific workflow and business process of some companies – this is cited as one of the main causes of their failure. 

· Systems can be difficult to use. 

· Systems are too restrictive and do not allow much flexibility in implementation and usage. 

· The system can suffer from the "weakest link" problem – inefficiency in one department or at one of the partners may affect other participants. 

· Many of the integrated links need high accuracy in other applications to work effectively. A company can achieve minimum standards, then over time "dirty data" will reduce the reliability of some applications. 

· Once a system is established, switching costs are very high for any one of the partners (reducing flexibility and strategic control at the corporate level). 

· The blurring of company boundaries can cause problems in accountability, lines of responsibility, and employee morale. 

· Resistance in sharing sensitive internal information between departments can reduce the effectiveness of the software. 

· Some large organizations may have multiple departments with separate, independent resources, missions, chains-of-command, etc, and consolidation into a single enterprise may yield limited benefits. 

· There are frequent compatibility problems with the various legacy systems of the partners. 

· The system may be over-engineered relative to the actual needs of the customer. 

7.6.12 ERP Integration
Integration is an extremely important part to ERP’s. ERP’s main goal is to integrate data and processes from all areas of an organization and unify it for easy access and work flow. ERP’s usually accomplish integration by creating one single database that employs multiple software modules providing different areas of an organization with various business functions. Although the ideal configuration would be one ERP system for an entire organization, many larger organizations usually create and ERP system and then build upon the system and external interface for other stand alone systems which might be more powerful and perform better in fulfilling an organizations needs. Usually this type of configuration can be time consuming and does require lots of labor hours. 

The Ideal ERP System
An ideal ERP system is when a single database is utilized and contains all data for various software modules. These software modules can include:

a. Manufacturing: Some of the functions include; engineering, capacity, workflow management, quality control, bills of material, manufacturing process, etc.

b. Financials: Accounts payable, accounts receivable, fixed assets, general ledger and cash management, etc.

c. Human Resources: Benefits, training, payroll, time and attendance, etc

d. Supply Chain Management: Inventory, supply chain planning, supplier scheduling, claim processing, order entry, purchasing, etc.

e. Projects: Costing, billing, activity management, time and expense, etc.

f. Customer Relationship Management: sales and marketing, service, commissions, customer contact, calls center support, etc.

g. Data Warehouse: Usually this is a module that can be accessed by an organizations customers, suppliers and employees.

h. ERP Improves Productivity
Before ERP systems, each department in an organization would most likely have their own computer system, data and database. Unfortunately, many of these systems would not be able to communicate with one another or need to store or rewrite data to make it possible for cross computer system communication. For instance, the financials of a company were on a separate computer system than the HR system, making it more intensive and complicated to process certain functions.

Once an ERP system is in place, usually all aspects of an organization can work in harmony instead of every single system needing to be compatible with each other. For large organizations, increased productivity and less types of software are a result.

Self Assessment Questions: True or False
9. ERP delivers a single database that contains all data for the software modules.

10. All functional departments that are involved in operations or production are integrated in one system.

7.7 Summary
After going through this unit Students would have understood the concept of planning out Mis at various management levels. Student would have learnt about the advantages and disadvantages of ERP. This unit covers conceptual topics to enable the students understand the best practices and consultancy services.



7.8 Terminal Questions
1. Describe the operational level planning process in any organization.

2. What is ERP? Explain its existance before and its future after.

3. Explain the customization process in ERP.

4. What are the advantages and disadvantages of ERP?

5. Explain the limitations of ERP. 

7.9 Answers
Answers to Self Assessment Questions 
1. True

2. True

3. False

4. Investment, cost control

5. Costing, pricing

6. True

7. True

8. False

9. True

10. False

Answers to Terminal Questions
1. Refer 7.4

2. Refer 7.6.2

3. Refer 7.6.8

4. Refer 7.6.10

5. Refer 7.6.11
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8.1 Introduction 
For the last few decades it MIS is perceived by different people in organizations differently. MIS has been evolving in different forms under different levels of management. Some of the developments are recent and some are still in the development stage. The research continues. 

Learning Objective
After going through this unit, you will be able to:

i) Explain various trends in MIS.

ii) Explain Decision Support Systems and its components

iii) Describe Expert systems and its structure of MIS

iv) Explain Artificial Intelligence systems and 

v) Explain Neural networks

8.2 Decision Support Systems 
8.2.1 Introduction to DSS
DSS is an interactive, flexible computer based information system. It uses rules and models for processing data, to support various managerial levels, ranging from top executives to mangers, in their decision-making. It supports all phases of decision-making: intelligence, design, choice and implementation. 

A DSS is usually built to support the solution of certain problem and does not replace the decision-maker. As such, it is called a DSS application. It is user-friendly with strong graphical capabilities.

8.2.2 DSS components
The components of a DSS include a database of data used for query and analysis, software with models, data mining and other analytical tools and a user interface. 

The DSS database is a collection of current or historical data from a number of applications or groups. It can be small database or a massive data warehouse from a large company, which is continuously being updated.

The DSS software system includes software tools for data analysis. They contain various OLAP tools, data mining tools or a collection of mathematical and analytical models. A model can be a physical model, a mathematical model or a verbal model. Most commonly used are the statistical functions such as means, medians, deviations and scatter plots. Optimization models such as linear programming are used to determine optimal resource allocation.



Fig. 8.1: Component of a Decision Support System 
8.2.3 Model of DSS
The model of a DSS may be represented as a block diagram as indicated below – 



Fig. 8.2
Self Assessment Question: True or False
1. DSS uses rules and models for processing data, to support various managerial levels, ranging from top executives to mangers, in their decision-making. It supports all phases of decision-making: intelligence, design, choice and implementation. 

2. The TPS database is a collection of current or historical data from a number of applications or groups.

8.3 Artificial Intelligence (AI) 
8.3.1 Introduction to Artificial Intelligence
Artificial Intelligence is the science and technology based on various functions to develop a system that can think and work like a human being. It can reason, analyze, learn, conclude and solve problems. The systems which use this type of intelligence are known as artificial intelligent systems and their intelligence is referred to as artificial intelligence. It was said that the computer don’t have common sense. Here in AI, the main idea is to make the computer think like human beings, so that it can be then said that computers also have common sense. More precisely the aim is to obtain a knowledge based computer system that will help managers to take quick decisions in business. 

Artificial Intelligence can be classified into various branches like Natural Language Processing (NLP), Speech Recognition, Automated Programming, Machine Learning, Pattern Recognition and Probabilistic Networks. Most of the software developed for AI have been through Prolog, C++, Java and LISP. These programming languages provide facility of creating various functions of business activity, extension of a function, handling dynamic situations in business, providing uniformity in application etc. 

A business decision making process depends upon the level of risk and uncertainty involved in the problem. To model the uncertainty and risk of natural language used in developing a AI for business application the concept of fuzzy logic is used. For problems related finance applications apart from fuzzy logic concepts, two other concepts of AI are being researched. These are genetic algorithm and chaotic models. AI is also being applied to the functions of marketing like – Selling, Forecasting, and Communication etc.

8.3.2 Introduction to Neural Networks (NN)
It is modeled on the basis of the neuron structure of the human brain. A neuron is a micro cell which is connected to thousands of other micro cells in the brain and all the other parts of the human body containing nerves. It is a system which tries to learn from the database and the manager then decides what the right answer is. The entire neural network is realized in the form of software. The software renders the computer as a problem solver.

The neural networks goes on building strong database for problem solving depending upon the decisions taken by the manager in the form of response confirmation given to the system by the manager. Neural networks can be used in various business applications like forecasting, stock analysis, market analysis etc.

Advantages of Neural Networks:
Neural networks are used to forecast some complex data patterns. When designed properly, they can be used as experts for a particular project. They have the ability to adjust to the changing environment and thus are very flexible. For example, it can forecast net asset values of mutual funds with 40% accuracy. They take into account all variables and relationships between the data and detect patterns and trends in any set of data.

Disadvantages of neural networks
The process of designing the neural networks is very complex and time consuming. The network needs to be trained continuously, with different sets of data. In the training phase, large volumes of examples are used. Without repeated training, the accuracy of the network will decline. If there is over-training, with large amounts of data, also leads to inaccuracy. Sometimes, there is instability in problem solving. With the data constantly changing, it is difficult to repeat a solution to a problem and unable to explain how they arrived at that solution. Neural networks results are often criticized because of the fact that they are unable to give justification of how a particular solution has been arrived at. The rules are completely not understood.

8.3.3 Artificial Intelligence and Neural Networks
Artificial intelligence is a field of science and technology based on disciplines such as computer science, biology, psychology, linguistics, mathematics and engineering. The goal of AI is to develop computers that can simulate the ability to think, see, hear, walk, talk and feel. In other words, simulation of computer functions normally associated with human intelligence, such as reasoning, learning and problem solving.

AI can be grouped under three major areas: cognitive science, robotics and natural interfaces. [Source MIS 7th edition, James O Brien and George M Marakas- Tata Mc Graw Hill].

Cognitive science focuses on researching on how the human brain works and how humans think and learn. Applications in the cognitive science area of AI include the development of expert systems and other knowledge-based systems that add a knowledge base and some reasoning capability to information systems. Also included are adaptive learning systems that can modify their behavior based on information they acquire as they operate. Chess-playing systems are some examples of such systems.

Fussy logic systems can process data that are incomplete or ambiguous. Thus, they can solve semi-structured problems with incomplete knowledge by developing approximate inferences and answers, as humans do.

Neural network software can learn by processing sample problems and their solutions. As neural nets start to recognize patterns, they can begin to program themselves to solve such problems on their own. 

Neural networks are computing systems modeled after the human brain’s mesh like network of interconnected processing elements, called neurons. The human brain is estimated to have over 100 billion neuron brain cells. The neural networks are lot simpler in architecture. Like the brain, the interconnected processors in a neural network operate in parallel and interact dynamically with each other. 

This enables the network to operate and learn from the data it processes, similar to the human brain. That is, it learns to recognize patterns and relationships in the data. The more data examples it receives as input, the better it can learn to duplicate the results of the examples it processes. Thus, the neural networks will change the strengths of the interconnections between the processing elements in response to changing patterns in the data it receives and results that occur.

For example, neural network can be trained to learn which credit characteristics result in good or bad loans. The neural network would continue to be trained until it demonstrated a high degree of accuracy in correctly duplicating the results of recent cases. At that point it would be trained enough to begin making credit evaluations of its own.

Genetic algorithm software uses Darwinian (survival of the fittest), randomizing and other mathematics functions to simulate evolutionary processes that can generate increasingly better solutions to problems.



Fig. 8.3
Robotics: Ai, engineering and physiology are the basic disciplines of robotics. This technology produces robot machines with computer intelligence and computer-controlled, humanlike physical capabilities. This area thus includes applications designed to give robots the power of sight, or visual perception; touch or tactile capabilities; dexterity or skill in handling and manipulation; locomotion, or the physical ability to move over any terrain; and navigation, or the intelligence to properly find one’s way to a destination.

Natural interfaces: The development of natural interfaces is essential to the natural use of computers by humans. Development of natural languages and speech recognition are major thrusts in this area of AI. Being able to talk to computers and robots in conversational human languages and have them understand us as easily as we understand each other is a goal of AI research. This involves research and development in linguistics, psychology, computer science and other disciplines. 

Other natural interface research applications include the development of multi-sensory devices that use a variety of body movements to operate computers. This is related to the emerging application area of virtual reality. Virtual reality involves using multi-sensory human– computer interfaces that enable human users to experience computer simulated objects, spaces activities and worlds as if they actually exist.

8.3.4 Introduction to Expert Systems
An expert system is a knowledge-based information system that uses its knowledge about a specific, complex application area to act as an expert consultant to end users. It is a component of Artificial Intelligence. Expert systems provide answers to questions in a very specific problem area by making human like inferences about knowledge contained in a specialized knowledge base. Expert systems can provide decision support to end users in the form of advice from an expert consultant in a specific problem area. 

8.3.5 Expert Systems Structure
The components of an expert system include a knowledge base and software modules that perform inferences on the knowledge in the knowledge base and communicate answers to a user’s questions.

The knowledge base of an expert system contains –

Facts about a specific area, Heuristics (thumbs of rule) that express the reasoning procedures of an expert on the subject. There are many ways that knowledge is represented in expert systems:

Case-based reasoning: Representing knowledge in an expert system’s knowledge base in the form of cases.

Frame-based knowledge: Knowledge represented in the form of a hierarchy or network of frames. A frame is a collection of knowledge about an entity consisting of a complex package of data values describing its attributes.

Object-based knowledge: Knowledge represented as a network of objects. An object is a data element that includes both data and the methods or processes that act on those data.

Rule-based knowledge: Knowledge represented in the form of rules and statements of fact. Rules are statements that typically take the form of a premise and a conclusion such as: IF (condition), Then (conclusion).

Software resources: An expert system software package contains an inference engine and other programs for refining knowledge and communicating with users. The inference engine program processes the knowledge (such as rules and facts) related to a specific problem. It then makes associations and inferences resulting in recommended courses of action for a user. User interface programs for communicating with end-users are also needed, including an explanation program to explain the reasoning process to a user if requested. 

8.3.6 Differences between DSS and ES
It is possible to integrate ES with DSS. There may be some components which may look similar in DSS and ES. But one should understand the differences between them. It then becomes clear as to how integration of ES with DSS can be realized. 

A DSS helps manager to take a decision whereas an ES acts as a decision maker or an advisor to the manager.

A DSS is meant only for decision making whereas an ES provides expertise to the manager.

The spectrum of complexity is high in DSS and low in ES since ES addresses issues related to specific areas only.

DSS does not capability to reason whereas an ES has.

A DSS cannot provide detailed explanation about the results whereas an ES can.

Hence by integrating the two it is possible the blend their advantages and derive the best out of the two.

8.3.7 Business Applications
Expert systems help diagnose illness, search minerals, analyze compounds, recommend repairs, and do financial planning. So from a strategic business point, expert systems can and are being used to improve every step of the product cycle of a business, from finding customers to shipping products to providing customer service. ES provides a cost reduced solution, consistent advice with low level of errors, solution to handle equipments without the interference of human. It provides a high degree of reliability and faster response time. It helps to solve complex problem with in a small domain. 

It is capable of analyzing the problem and can construct a business model appropriate to the characteristics of the application. Based on the model necessary objectives and constraints are identified. It identifies appropriate tools to solve the model. It uses the tools to solve the problem and also does the what – if analysis aimed at understanding the sensitivity of the model. 

Self Assessment Questions 
3. _________ is the science and technology based on various functions to develop a system that can think and work like a human being.

4. A _______ is a micro cell which is connected to thousands of other micro cells in the brain and all the other parts of the human body containing nerves. It is a system which tries to learn from the database and the manager then decides what the right answer is.

5. The goal of AI is to develop computers that can ________ the ability to think, see, hear, walk, talk and feel. In other words, simulation of computer functions normally associated with human intelligence, such as reasoning, learning and problem solving.

6. ___________ provide answers to questions in a very specific problem area by making human like inferences about knowledge contained in a specialized knowledge base. Expert systems can provide decision support to end users in the form of advice from an expert consultant in a specific problem area. 

8.4 Summary
You have learnt the various trends in MIS. You would have learnt the Decision Support Systems and its components. You would have also learnt the theoretical explanation of expert systems and its MIS structure. You would have learnt the concepts of Artificial Intelligence systems and neural networks and their applications in business information system.

8.5 Terminal Questions
1. Explain the Decision Support Systems in detail.

2. What is Artificial Intelligence? How is it different from Neural Networks?

3. How can expert systems be useful in MIS and management decision making process?

4. What are the differences between DSS and ES?

8.6 Answers
Answers to Self Assessment Questions
1. True

2. False

3. Artificial Intelligence

4. Neuron

5. Simulate

6. Expert System

Answers to Terminal Questions
1. Refer 8.2

2. Refer 8.3

3. Refer 8.3.4 and 8.3.5

4. Refer 8.3.6
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9.1 Introduction
In the earlier unit, you have learnt about new trends in MIS. As you have learnt in the earlier unit about DSS AI and expert systems, it gives you a brief overview of the relationship between AI and expert systems. In this unit you will learn that with the emergence of Internet, business organisation of 20th century has undergone structural, cultural and qualitative change, and a new organisation structure has emerged which is known as E-business enterprise. E-business enterprise enables employees, professionals, teams, groups, vendors, cus​tomers to perform business operations through electronic exchange of data and information anywhere at any time. The business operations are performed through E-communication and 
E-collaboration initiatives. Therefore, E-business enterprise has a global market, reach, source and global competition.

Learning Objectives 
After studying this unit, you will be able to:

· Explain the challenges before an E-business management. 

· Compare and contrast E-enterprise business model with traditional business organisa​tion model. 

· Explain the four business models that the enabling capabilities of technology have given rise to.

· Explain the strength of ERP, SCM and CRM.

· Explain how in E-enterprise, manager’s role and responsibilities are changed. 

· Describe how manager is a knowledge worker in an E-enterprise.

· Explain the applications and systems used in E-communication. 

9.2 Managing the E-enterprise
Due to Internet capabilities and web technology, traditional business organisation definition has undergone a change where scope of the enterprise now includes other company locations, business partners, customers and vendors. It has no geographic boundaries as it can extend its operations where Internet works. All this is possible due to Internet and web moving traditional paper driven organisation to information driven Internet enabled E-business enterprise. E-business enterprise is open twenty-four hours, and being independent, managers, vendors, customers transact business anytime from anywhere.

Internet capabilities have given E-business enterprise a cutting edge capability advantage to increase the business value. It has opened new channels of business as buying and selling can be done on Internet. It enables to reach new markets across the world anywhere due to communication capabilities. It has empowered customers and vendors / suppliers through secured access to information to act, wherever necessary. The cost of business operations has come down significantly due to the elimination of paper-driven processes, faster communication and effective collaborative working. The effect of these radical changes is the reduction in administrative and management overheads, reduction in inventory, faster delivery of goods and services to the customers.

In E-business enterprise traditional people organisation based on ‘Command Control’ principle is absent. It is replaced by people organisations that are empowered by information and knowledge to perform their role. They are supported by information systems, application packages, and decision-support systems. It is no longer functional, product, and project or matrix organisation of people but E-organisation where people work in network environment as a team or work group in virtual mode.

E-business enterprise is more process-driven, technology-enabled and uses its own information and knowledge to perform. It is lean in number, flat in structure, broad in scope and a learning organisation. In E-business enterprise, most of the things are electronic, use digital technologies and work on databases, knowledge bases, directories and document repositories. The business processes are conducted through enterprise software like ERP, SCM, and CRM supported by data ware​house, decision support, and knowledge management systems.

Today most of the business organisations are using Internet technology, network, and wireless technology for improving the business performance measured in terms of cost, efficiency, competitiveness and profitability. They are using E-business, E-commerce solutions to reach faraway locations to deliver product and services. The enterprise solutions like ERP, SCM, and CRM run on Internet (Internet / Extranet) & Wide Area Network (WAN). The business processes across the organisation and outside run on 
E-technology platform using digital technology. Hence today’s business firm is also called E-enterprise or Digital firm.

The paradigm shift to E-enterprise has brought four transformations, namely:

· Domestic business to global business.

· Industrial manufacturing economy to knowledge-based service economy.

· Enterprise Resource Management to Enterprise Network Management.

· Manual document driven business process to paperless, automated, electronically transacted business process.

These transformations have made conventional organisation design obsolete. The basis of conventional organisation design is command & control which is now collaborates & control. This change has affected the organisation structure, scope of operations, reporting mechanisms, work practices, workflows, and business processes at large. The comparison between conventional organisation design and E-enterprise is summarized in Table – 9.1.

Table 9.1: Comparison between Conventional Design and 
E-Organization

	Conventional Organization Design
	E-enterprise

	· Top heavy organization structure
	· Flat organization structure

	· Work & work place location at one place
	· Separation of work from work place location

	· Manual & document-based work flows
	· Paperless work flows

	· High administrative & management overheads
	· Low overheads

	· Inflexible, rigid and longer business process cycles
	· Flexible agile and responsive process cycles

	· Private business process systems for self use. They are barred for usage to customers, vendors and business partners
	· Public business processes and systems for use by customers, vendors and business partners

	· Low usage of technology
	· Use internet, wireless and network technologies


In E-enterprise, business is conducted electronically. Buyers and sellers through Internet drive the market and Internet-based web systems. Buying and selling is possible on Internet. Books, CDs, computer, white goods and many such goods are bought and sold on Internet. The new channel of business is well-known as E-commerce. On the same lines, banking, insurance, healthcare are being managed through Internet E-banking, 
E-billing, E-audit, & use of Credit cards, Smart card, ATM, E-money are the examples of the E-commerce application.

The digital firm, which uses Internet and web technology and uses E-business and E-commerce solutions, is a reality and is going to increase in number.

MIS for E-business is different compared to conventional MIS design of an organisation. The role of MIS in E-business organization is to deal with changes in global market and enterprises. MIS produces more knowledge-based products. Knowledge management system is formally recognized as a part of MIS. It is effectively used for strategic planning for survival and growth, increase in profit and productivity and so on.

To achieve the said benefits of E-business organisation, it is necessary to redesign the organisa​tion to realize the benefits of digital firm. The organisation structure should be lean and flat. Get rid of rigid established infrastructure such as branch office or zonal office. Allow people to work from anywhere. Automate processes after re-engineering the process to cut down process cycle time. Make use of groupware technology on Internet platform for faster response processing.

Another challenge is to convert domestic process design to work for international process, where integration of multinational information systems using different communication standards, country-specific accounting practices, and laws of security are to be adhered strictly.

Internet and networking technology has thrown another challenge to enlarge the scope of organisation where customers and vendors become part of the organisation. This technology offers a solution to communicate, co-ordinate, and collaborate with customers, vendors and business partners. This is just not a technical change in business operations but a cultural change in the mindset of managers and workers to look beyond the conventional organisation. It means changing the organisation behaviour to take competitive advantage of the E-business technology.

The last but not the least important is the challenge to organise and implement information architecture and information technology platforms, considering multiple locations and multiple information needs arising due to global operations of the business into a comprehensive MIS.

9.3 Organisation of Business in an E-enterprise
Internet technology is creating a universal bench or platform for buying and selling of goods, commodities and services.

Essentially Internet and networks enable integration of information, facilitate communication, and provide access to everybody from anywhere. And software solutions make them faster and self-reliant as they can analyze data information, interpret and use rules and guidelines for decision-making. These enabling capabilities of technology have given rise to four business models that together work in an E-enterprise organisation. They are:

• E-business • E-communication

• E-commerce • E-collaboration

These models work successfully because Internet technology provides the infrastructure for running the entire business process of any length. It also provides e-mail and other communication capabilities to plan, track, monitor and control the business operations through the workers located anywhere. It is capable of linking to disparate systems such as logistics, data acquisition and radio frequency used systems and so on. Low cost connectivity physical, virtual and universal stan​dards of Internet technology make it a driving force to change conventional business model to 
E-business enterprise model.

Internet has enabled organisations to change their business process and practices. It has dramatically reduced cost of data and information processing, its sending and storing. Information and information products are available in electronic media, and is a resident on the network. Once everyone is connected electronically, information can flow seamlessly from any location to any other location. For example, product information is available on an organisation website which also has a feature of order placement. An order placed is processed at the backend and status of accep​tance, rejection is communicated instantaneously to the customer. Such order is then placed directly on the order board for scheduling and execution. These basic capabilities of Internet have given rise to number of business models. Some of them are given in Table 9.2.

Table 9.2: Business Models

	Business Model
	Description
	Example

	Virtual Store
	Provides information about product, and sells and delivers directly to customer or business organization.
	amazon.com, rediff.com, ebay.com.

	Information Store
	Provides information of interest and earns revenue from sharing and advertising.
	yahoo.com, msn.com rediff.com, satyaminfoway.com

	Transaction Process
	Processes bills for payment, telephone, electricity, money transfer & banking transactions, membership for club registration.
	icici.com billjunction.com seekandsource.com

	Online Marketing
	Provides a marketing platform where buyers and sellers can meet to exchange information, negotiate and place order for delivery. Examples are shoes, commodities.
	eauction.com seekandsource.com

	Content Selling
	News, music, photos, articles, pictures, greetings are stored and sold at a price.
	timesofindia.com gartner.com aberdeen.com

	Online Service
	Offers services to individuals and business at large and generates revenue. Examples: Tours and travels, manpower recruiting and maintenance services.
	Railway, restaurant, airlines booking. Online maintenance service. Online examination.

	Virtual Communities
	Provides platform to meet people of common interests. Software user groups, professional groups like doctors, managers, user groups.
	Linux Group New Groups Application Package User Groups Community Groups

	E-Learning
	Provides contents. E-books, CDs, lessons, conducts test and offers certification.
	sifyelearning.com


The Internet and networks provide platform and various capabilities whereby communication, collaboration, and conversion has become significantly faster, transparent and cheaper. These tech​nologies help to save time, resource and enable faster decision-making. The technology adds speed and intelligence in the business process improving quality of service to the customer.

The business process of serving the customer to offer goods, products or services is made up of the following components.

· Enquiry processing

· Order preparation

· Order placement

· Order confirmation

· Order planning

· Order scheduling

· Order manufacturing

· Order status monitoring

· Order dispatching

· Order billing

· Order receivable accounting

· Order payment processing

The entire process in parts or full can be handled through these technologies and software solutions. It provides important strategic, competitive advantage. Further, the technology is flexible and capable of handling any business models such as:

· Retailing, Trading, Auctioning

· Manufacturing, Distribution & Selling

· Outsourcing, Subcontracting

· Servicing, Training, Learning, Consulting

The resultant effect is the reduction in cost of business operations, improved customer loyalty and retention and better quality offer to the customer.

Four major applications mentioned earlier make this achievement possible. We go into details of each one of them.

Self Assessment Questions: True or False

1. In E-business enterprise, traditional people organisation based on ‘Command Control’ principle is strengthened.

2. E-business enterprise is more process-driven, technology-enabled and uses its own information and knowledge to perform.

3. Customer satisfaction and high level customer service is possible using knowledge-based proactive management systems.

4. In E-enterprise, business is conducted manually.

5. MIS for E-business is the same as the conventional MIS design of an organisation.

9.4 E-business
The scope of E-business is limited to executing core business process of the organisation. These processes would have external interface like suppliers, customers, contractors, consultants and so on. The core business processes of the organisation are procurement, manufacturing, selling, distri​bution, delivery and accounting. These core processes are best run by application packages like Enterprise Resource Planning (ERP). If enterprise definition is made wider including customer, suppliers and distributors, application package like Supply Chain Management (SCM) is best suit​ed for planning and execution of entire business process.

In addition to these core processes, organisations use Internet enabled systems and other technologies to handle these processes more effectively. 

Transaction processing, workflow, work group and process control applications are the backend support systems to main ERP / SCM enterprise management systems.

For example, when a supplier sends goods, it is received in the warehouse. This event is pro​cessed E-way using E-business systems suite. The receipt, documents and packages are read by bar coding system. Then receipt processing is done to confirm the validity of dispatch by the supplier, confirmation of quality, acknowledging the receipt, updating the inventory, communica​tion of receipt to manufacturing, updating the purchase order, effecting material accounts and sup​plier accounts, creating a liability in payables and posting it into cash flow projections. You will observe that receipt processing is first done at locations like warehouse, and ‘Procurement’ module of ERP takes over to effect seamlessly all updates and changes.

In this event processing, workflow system is used where quality of goods is checked, confirmed and certified in stages by three agencies in the organisation. This event is processed by a work group, which includes receiver at the warehouse, QA inspector, and warehouse manager playing their respective role in the receipt processing as specified in the workgroup application. Having accepted the goods, automated and process controlled goods movement, warehouse system takes over, and reads the receipt record to move the goods physically to assigned bin in a rack.

E-business systems use internet / intranet / extranet capabilities to process an event in seamless manner covering all technical, commercial, business aspects and implications of an event. They perform internal business operations and interface with external agencies. 

E-business system scope manages cross-functional application systems as a single business process. It integrates cross functions seamlessly, automates the tasks, and updates the information in real time. The ERP/ SCM and now Customer Relations Management system (CRM) is a family of software solution packages dedicated to core management of functions of business. They are sup​ported by front-end and back-end systems and applications designed for transaction processing, work​flow management, work group processing and automated process control. E-business systems use client/ server architecture and run on Internet platform. E-business systems lay foundation for other Enterprise applications, namely 
E-commerce, E-communications, and E-collaboration.

The current E-business system scope is built through ERP dedicated to manufacturing resource management for effective use of capacity and enhancing productivity. SCM is dedicated to logistics and distribution management and CRM is dedicated to customer relations management for customer satisfaction.

IT, the backbone of E-enterprise, enables more precise target marketing towards intended audi​ence. Organisations use websites and portals to store and share information, use networks to com​municate, co-ordinate, and collaborate amongst structured teams and virtual teams. Employees use notebook computers, Personal Digital Assistant (PDAs). Most of the processes are automated and they use Internet, Intranet, and Extranet for communication and E-business application packages to run the functional systems in integrated manner.

In Marketing System, IT helps to reach customer directly and is in the position to understand customer behaviour, customer’s demographic/ psychographic profile; it then helps to segment market by customer for advertising, promotion and contact.

In Manufacturing System, IT helps to automate number of management processes relating to resource, capacity, engineering & design, maintenance, and support. The application of IT is so strong that it is termed as Computer Integrated Manufacturing (CIM) or Computer Aided Manufacturing (CAM).

CIM adds value in the manufacturing by way of simplification of processes in production and design. Automation of simplified processes using process control devices, numerically controlled machines and robots and lastly integration of all core and support processes contributes to manufac​turing excellence.

In Accounting and Finance system, IT application is very strong. E-business applications in this area are capable of accounting every business entity such as material, men, machines, cash, customer, vendor and so on. All processes, which deal with transaction, computing, accounting and analy​sis are automated using system intelligence and knowledge driver intelligent systems.

The architecture of these processes enables to receive inputs from other functional systems like marketing, manufacturing, and HR, and process the same to account and analyze the impact on the business performance, be it cost, profit or productivity. An integrated E-business system is capable of forecasting resources requirement, managing resources, budgeting capital, sales, and manpower, and measuring financial performance.

9.5 E-commerce
E-commerce is a second big application next to ERP. It essentially deals with buying and selling of goods. With the advent of internet and web technology, E-commerce today covers an entire com​mercial scope online including design and developing, marketing, selling, delivering, servicing, and paying for goods. Some E-commerce applications add order tracking as a feature for customer to know the delivery status of the order.

The entire model successfully works on web platform and uses Internet technology. E-commerce process has two participants, namely buyer and seller, like in traditional business model. And unique and typical to 
E-commerce there is one more participant known as ‘Merchant Server’. Merchant server in E-commerce secures payment to seller by authorisation and authentication of commercial transaction.

E-commerce process model can be viewed in four ways and categories:

· B2C: Business Organisation to Customer

· B2B: Business Organisation to Business

· C2B: Customer to Business Organisation

· C2C: Customer to Customer

In B2C model, business organisation uses websites or portals to offer information about product, through multimedia clippings, catalogues, product configuration guidelines, customer histories and so on. A new customer interacts with the site and uses interactive order processing system for order placement. On placement of order, secured payment systems comes into operation to authorize and authenticate payment to seller. The delivery system then takes over to execute the delivery to customer.

In B2B model, buyer and seller are business organisations. They exchange technical & commercial information through websites and portals. Then model works on similar line like B2C. More advanced B2B model uses Extranet and conducts business transactions based on the information status displayed on the buyer’s application server. Auto component industry uses this model for supplying parts and components to auto manufacturer based on the inventory levels and production programme.

In C2B model, customer initiates actions after logging on to seller’s website or to server. On the server of the selling organisation, E-commerce applications are present for the use of the customer.

The entire Internet banking process works on C2B model where account holders of the bank transact a number of requirements such as seeking account balance, payment, and money transfer and so on.

In C2C model, customer participates in the process of selling and buying through the auction website. In this model, website is used for personal advertising of products or services. E-newspaper website is an example of advertising and selling of goods to the consumer.

In all models, there are two channels: one channel deals with information delivery and sharing, and another deals with the commercial aspect of buying and selling. Some illustrations of the two channels are listed below for all the four models.

In B2B model, the participants in E-business are two organisations with relations as buyer-seller, distributor-dealer and so on.

Information delivery application
• Issuing business circular

• Product catalogues publications

• News clippings

• Messaging

Transaction processing application
• Order processing

• Order execution

• Payment processing

• Money transfer

In B2C model, the participants in E-business are an organisation, and customer as an individual. The customer is an individual consumer. The 
E-business applications in B2C are the following:

Information delivery and sharing application
• Organisation manual

• Database of knowledge

• Business information

Transaction processing application
• Payments to employee

• Issue of shares / bonds

• Delivery through courier

In C2B, the customer / consumer deals with business organisation in individual capacity.

Information delivery and sharing application
• Downloading of information from website / portal

• Viewing the bank balance

• Seeing manuals / drawings / pictures / images, and so on

Transaction processing application
• Requesting an item

• Obtaining travel advance

• Inquiry processing

• Credit card payment

• Cash withdrawal through ATM

In C2C, both the parties are individuals and play the role of buyer / seller as the case may be.

Information delivery and sharing application
• Messaging e-mail

• Reports

• News groups

• Interests groups

Transaction processing application
• Payment approvals

• Memos

• Sanctions and confirmations

• Issues and receipts

Broadly, information delivery and sharing application is built on back-end systems, which collect data and process it to create information databases. The users of these databases could be organisations or individuals in the capacity of buyer or seller. The participants have an authorized access to information and have rights to read, write or use it in any of the application.

In B2C, messaging and information downloading is a big application. Inter organisation communication applications, like news bulletin, communicating change of rules, announcements and price revisions are very common in B2C. In the case of bank, announcing new interest rates, financial products, opening of new branch, and so on is a communication application.

Crediting interest on fixed deposits, dividend on shares, refund of unused share amount are applications, which fall in the domain of B2C, where partner ‘C’ – an individual in B2C model – is outside the organisation.

In C2B model, a customer interacts with information databases such as product catalogues, price information, configures the product, compares the cost, places the order and have it delivered after the electronic payment process. The products like computers, books, CDs, music systems and different services are purchased through E-commerce application. Bill payments are a big application of C2B model. The electronic mail, video conferencing and news groups are other big application where information is shared through electronic communications.

In C2C model, E-business revolves around two individuals who deal with each other in their individual capacities and play a designated role as buyer/seller, teacher/student, manager/officer, brother/sister. E-mailing, sending E-greetings, payments, ordering and sending gifts are the C2C model applications. 

In all models, basic business and communication processes are executed through electronic documents. Table – 9.3 shows an example of these documents.

Table 9.3: Paper Document vs. E-Document

	Information on paper
	Information on E-document

	Product information brochure
	Product catalogue document database

	Order on paper
	Electronic order

	Confirmation letter
	E-mail

	Payment cheque
	Electronic cash, credit card, E-cheque


All transactions are paperless hence, confirmations, approvals, signatures are electronically carried out and the participant is informed through 
E-communications.

It should be noted that B2B business models actually run with the help of B2C, C2B and C2C models. These models work under the umbrella of B2B. The execution process using these models is assisted by portals, websites, E-mail, web directories, Internet Service Providers (ISP). Each organisation in E-business environment has its website and E-mail address and they are linked from portals, which provide basic information. The portal is a website dedicated to specified class of items where focus is on information about the items and not so much on who makes it? They essentially are information providers to users to transact through E-business models. Some portals have scope of buying and selling besides information sharing. Search engines like Yahoo, Alta Vista, and Lycos are higher-level portals, which help you find web address of buyers and sellers for you to choose your 
E-business partner.

In E-business models, we have considered two parties who engage in business activity. But to perform these activities certain intermediaries are required to handle the communication traffic between the two parties in B2B, B2C, C2B and C2C. The intermediaries are:

E-business models are developed using these intermediaries. The components of E-business models are:

• Internet / Extranet for internal communication

• Internet for external communication

• Network and TCP / IP protocols and tools for delivery mechanism

• Web server and web browsers software for access, process and download and mailing.

• Back-end systems for application processes

The people involved in E-business model other than users of the models are:

• Web master • Content provider

• Web designer • Content designer

• Web developer / programmer • Web administrator

Web master controls the website inflow/outflow, content management and regulation of the traffic. The role is similar to DBA in RDBMS environment. Web designer conceptualizes and visualizes the requirement of the parties and creates a web design, which is attractive, useful and easy to handle. He plays a role of an architect and an interior designer of the website. Web developer/programmer writes web pages using HTML, DHTML, XML, CGI script and other tools. They are also involved in programme writing for transaction processing, information processing, providing links to other sites, writing interfaces for connectivity to other databases and to back-end ERI or legacy system. Content providers are responsible to create text, images and a multimedia input to the site. These people are subject experts and are key people in making a website a grand success. They have to write contents of the website looking into the needs of the target website visitors. The contents should address the needs of the users of the website. The content designers give website layout, icons, positioning and display ideas to deliver the contents to the viewers immediately they provide input in terms of aesthetics, colours, navigating through different information layers and so on.

Web administrator maintains the website. He is a trouble-shooter. In case of any problem, the administrator is the first contact point of users / viewers to solve their difficulties. The job is to keep the website very responsive and keep contents latest and up-to-date. Web administrator is responsible to make viewer analysis in terms of visits to website, areas visited and business.

All buying and selling does not succeed through E-commerce. The products and services, which are standard in nature, and customer does not have a great need of interaction with seller, are best-suited for E-commerce. 
E-commerce culture is mostly virtual and impersonal. E-commerce site must create confidence in the buyer showing competitive prices, performance assurance and post sale support. Faster processing in every step and covering entire buying and selling cycle are very much essential. The look and feel of E-commerce website should be customer-friendly and attrac​tive. Finally, security and reliability of information, transactions, and order fulfilment is an abso​lute necessity.

Self Assessment Questions 
6. E-business systems use _____________ and run on Internet platform.

7. Inter organisation communication applications, like news bulletin, communicating change of rules, announcements and price revisions are very common in _____________.

8. In ______________ model, a customer interacts with information databases such as product catalogues, price information, configures the product, compares the cost, places the order and gets it delivered after the electronic payment process.

9. __________ business models actually run with the help of B2C, C2B and C2C models.

10. _____________ controls the website inflow/outflow, content management and regulation of the traffic.

11. The look and feel of E-commerce website should be ______________

12. The job of ____________ is to keep the website very responsive and keep contents latest and up-to-date.

9.6 E-communication
In E-business world, E-communication system is a backbone of all processes whose role is to share information by messages or store information to download on access by the customer. This is done through many applications and systems. Most popular and widely used messaging systems are e-mail & voice-mail. Through these systems both parties communicate on ongoing basis. It provides facilities to store delete and search mails supporting the reference need of the user. This system is popular when one to one communication is needed.

When there is a need for communication in real time, systems available are voice conferencing, Video conferencing and electronic meeting. Voice conferencing is conducted on telephone network using speaker phones or networked PCs with Internet telephone connectivity. Video con​ferencing provides capabilities of video and audio for participants situated at different locations. Video conferencing also becomes an interacting and effective communication system when it has a feature of white boarding and document sharing. In electronic meeting system, participants sit in a meeting room with networked PCs and online screen projector to discuss the meeting agenda. PC network is chosen for communication, and access databases and processing and projecting on the screen for common viewing. This system is useful to solve some problems, and communication within small groups.

Another E-communication system which is a kind of offline is known as web publishing. Web publishing uses websites and portals for storing documents, catalogues, drawings, pictures and so on for sharing. Such information is stored on documents. In this system, a user searches, navigates, selects and downloads document for self-use. Web publishing is popular amongst research organi​sations, educational bodies, government organisations, and large business and commercial bodies. These organisations have large information set and document to share with the community.

E-communication systems are capable of sending messages, documents, and files in any format over Internet. The communication could be online in offline mode and online in real time mode. All E-communication systems have sufficient safeguards, which make them secured for use. Internet and web technologies are used for forming different interest groups to communicate and share the information. These groups are popularly known as ‘user groups’ who have common interest in subject, technology or tool, and come together with the objective of improving the quality of sub​ject of interest by sharing the experience.

Enterprise information portal is another tool used for information posting and communication to users or customers. Portal is a web-based interface on an integrated internet / intranet / extranet platform allowing customers to use application and other services. It provides secured access to all users and consumers to search information analyse the situation and communicate. The difference between a website and a portal is that the latter is a comprehensive multipurpose repository of information, applications and tools to serve the consumers. Most of the information needs are met at one place like portal eliminating excessive surfing, quick access to various resources and applica​tion. Relatively, website is a much focussed platform with limited objective of sharing and commu​nicating the information.

9.7 E-Collaboration
Every business has a number of work scenarios where group of people work together to complete the tasks and to achieve a common objective. The groups could be teams or virtual teams with different member strength. They come together to perform a task to achieve some results. The process is called collaboration. The collaboration now is possible with 
e-technologies, which put these teams in network with Internet support for communication, access to different databases and servers. These capabilities help to create collaborative work systems and allow members to work together cooperatively on projects and assignments. The biggest advantage of E-collaboration is that it taps the collective wisdom, knowledge and experience of the members. The collaboration team or group could be within the organisation and between the organisations as well.

Since, E-collaboration works on an Internet platform and uses web technology, work group / team need not be at one physical location. They can be at different locations and form a virtual team to work on project or assignment.

E-collaboration uses E-communication capabilities to perform collaborative tasks, or project assignment. Its effectiveness is increased by software ‘GroupWare’ that enables the members of the group to share information, invoke an application and work together to create documents and share them and so on. GroupWare is collaboration software. 

E-collaboration helps work effectively on applications like calendaring and scheduling tasks, event, project management, workflow applications, work group applications, document creation and sharing, and knowledge management. 

E-collaboration system components are Internet, Intranet, Extranet and LAN, WAN networks for communication through GroupWare tools, browsers. Application packages are software suit, which help process customer requirements. It is supported by databases present on various servers like mail server, material database, knowledge server, document server and so on.

Let us illustrate these two models using an event in the business such as receipt of material for a job to be processed on the shop floor. In this event there is a transaction receipt of material, which needs to be processed, and then a workgroup will use this information of material receipt. Each member of this workgroup has a different goal.

In workflow application, different members with a single goal of processing receipt of material for inventory, process transaction in its logical serial order. While in work group application, the members have different assignments, in a sense independent of each other but they share information of receipt of material to complete their assignment.

All four applications: E-business, E-commerce, E-communication and 
E-collaboration run Internet, Intranet, Extranet and other networks and use web technology extensively. In the execution of these applications, 
E-organisation uses GroupWare software and tools. GroupWare is capable of handling core processes like communication, integration, collaboration and delivery, and expedites processing of transaction, application and system. The GroupWare thus becomes an integral part of the enterprise 
E-solution, designed to manage the enterprise business.

For all four applications, packaged software solutions are available broadly called as Enterprise Resource Planning (ERP), Customer Relation Management (CRM), and Supply Chain Management (SCM). All three packages are then integrated in one customise suit known as Enterprise Application Integration (EAI). EAI supports E-organisation functioning through MIS.

MIS in E-organisation deviates from traditional report formats to automated intelligent knowledge driven system. It enforces manager to act quickly to response displayed on the screen. Most of the decisions of middle and operational management are delegated to IT-enabled information and knowledge-driven systems. They are supported by the rule-based transaction processing system, decision support systems, expert systems, artificial intelligence (AI) systems, and data warehouse and mining systems. MIS in E-organisation deviates from the conventional model of ‘Capture • Compute – Process – Analyse – Report – Think and Act’ to ‘Point – Click – Respond – Act’.

Self Assessment Questions 
13. Most popular and widely used messaging system are _____________

14. When there is a need for communication in real time, systems available are ___________, _____________ and ________________

15. ________________provides capabilities of video and audio for participants situated at different locations.

16. Video conferencing also becomes an interacting and effective communication system when it has a feature of _______________and ______________

17. In _____________, participants sit in a meeting room with networked PCs and online screen projector to discuss the meeting agenda.

18. _____________ uses websites and portals for storing documents, catalogues, drawings, pictures and so on for sharing.

19. Internet and web technologies are used for forming different interest groups to communicate and share the information. These groups are popularly known as ______________

20. The biggest advantage of ______________ is that it taps the collective wisdom, knowledge and experience of the members.

21. ____________ help in automatic scheduling, notification and reminding to the participants.

9.8 Summary
· In E-business enterprise, traditional people organisation based on ‘Command Control’ principle is strengthened.

· E-business enterprise is more a process driven, technology enabled and uses its own information and knowledge to perform.

· Customer satisfaction and high level customer service is possible using knowledge-based proactive management systems.

· In E-enterprise, business is conducted manually.

· MIS for E-business is the same as the conventional MIS design of an organisation.

· E-business systems use client / server architecture and run on Internet platform.

· Inter organisation communication applications, like news bulletin, communicating change of rules, announcements, price revisions, etc. are very common in B2C.

· In C2B model, a customer interacts with information databases such as product catalogues, price information, configures the product, compares the cost, places the order and have it delivered after the electronic payment process.

· B2B business models actually run with the help of B2C, C2B and C2C models.

· Web master controls the website inflow/outflow, content management and regulation of the traffic.

· The job is to keep the website very responsive and keep contents latest and up-to-date.

· The look and feel of E-commerce website should be customer-friendly and attrac​tive.

· The concept of a work group is that a set of information has a multiple use and the concerned users draw this information to perform their role.

· All four applications: E-business, E-commerce, E-communication and E-collaboration run Internet, Intranet, Extranet and other networks and use web technology extensively. You must be able to describe the different electronic system of organisation of business. 



9.9 Terminal Questions
1. Explain the challenges before an E-business management. 

2. Compare and contrast E-enterprise business model with traditional business organisa​tion model. 

3. Briefly explain the four business models that the enabling capabilities of technology have given rise to.

4. Explain the strength of ERP, SCM, CRM and why it is necessary to integrate them by a solution like Enterprise Application Integration (EAI).

5. Explain how in E-enterprise, manager’s role and responsibilities are changed. Explain how manager is a knowledge worker in E-enterprise.

6. Explain the applications and systems used in E-communication. 

9.10 Answers Self Assessment Questions 
Answers to Self Assessment Questions
1. False

2. True

3. True

4. False

5. False

6. Client / server architecture

7. B2C

8. C2B

9. B2B

10. Web master

11. Customer-friendly and attrac​tive

12. Web administrator

13. E-mail & voice-mail

14. Voice conferencing, Video conferencing and electronic meeting.

15. Video con​ferencing

16. White boarding ; document sharing

17. Electronic meeting system

18. Web publishing

19. User groups

20. E-collaboration

21. GroupWare tools

Answers to Terminal Questions
1. Refer to 2.2

2. Refer to 2.2

3. Refer to 2.3

4. Refer to 2.5

5. Refer to 2.5

6. Refer to 2.6
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10.1 Introduction
In the earlier unit you have learnt about Electronic enterprise system. You have also learnt about organisation of an E-enterprise.and different system like business, commerce, communication, collaboration and governance electronically. In this unit you will learn about the decision making process sin MIS. The word ‘decision’ is derived from the Latin root decido, which means ‘to cut off’. The concept of decision, therefore, is settlement, a fixed intention bringing to a conclusive result, a judgment, and a resolution. 
A decision is the choice out of several options made by the decision-maker to achieve some objective in a given situation. This unit throws light on the decision-making process in an organisation and its relevance to MIS.

Learning Objectives
After studying this unit, you will be able to:

· Explain the characteristics of the business decisions.

· Explain rational decision-making and its problems.

· Describe Herbert Simon’s model of decision-making.

· Mention the types of decisions.

· State the four ways of decision analysis.

· Examine the behavioural concepts and decision-making.

10.2 Decision making Concepts
Business decisions are those, which are made in the process of conducting business to achieve its objectives in a given environment. In concept, whether we are talking about business decisions or any other decision, we assume that the decision-maker is a rational person.

The major characteristics of the business decision-making are:

a) Sequential in nature.

b) Exceedingly complex due to risks and trade offs.

c) Influenced by personal values.

d) Made in institutional settings and business environment.

The business decision-making is sequential in nature. In business, the decisions are not isolated events. Each of them has a relation to some other decision or situation. The decision may appear as "snap" decision but it is made only after a long chain of developments and a series of related earlier decisions.

The decision-making process is a complex process in the higher hierarchy of management. The complexity is the result of many factors, such as the inter-relationship among the experts or decision-makers, a job responsibility, a question of feasibility, the codes of morals and ethics, and a probable impact on business.

The personal values of the decision-maker play a major role in decision-making. A decision otherwise being very sound on the business principle and economic rationality may be rejected on the basis of the personal values, which are defeated if such a decision is implemented. The culture, the discipline and the individual’s commitment to goals will decide the process and success of the decision.

Whatever may be the situation, if one analyses the factors underlying the decision-making process, it would be observed that there are common characteristics in each of them. There is a definite method of arriving at a decision; and it can be put in the form of decision process model.

The decision-making process requires creativity, imagination and a deep understanding of human behaviour. The process covers a number of tangible and intangible factors affecting the decision-making process. It also requires a foresight to predict the post-decision implications and a willingness to face those implications. All decisions solve a ‘problem’ but over a period of time they give rise to a number of other ‘problems.’

10.2.1 Rational Decision making
Rational decision is the one which, effectively and efficiently, ensures the achievement of the goal for which the decision is made. If it is raining, it is rational to look for a cover so that you do not get wet. If you are in business and want to make profit, then you must produce goods and sell them at a much higher price than cost of production. In reality, there is no right or wrong decision but a rational or irrational decision. The quality of decision-making is to be judged on the rationality and not necessarily on the result it produces.

Simon Herbert differentiates among the types of rationality. A decision, in a given situation is:

· Objectively rational if it maximises the value of the objective.

· Subjectively rational if it maximises the attainment of value within limitation of the knowl​edge and awareness of the subject.

· Consciously rational to the extent the process of the decision-making is deliberate and a conscious one.

· Organisationally rational to the degree of the orientation towards the organisation.

· Personally rational to the extent it achieves an individual’s personal goals.

In other words, so long as the decision-maker can explain with logic and reason, the objectivity and the circumstances in which the decision is made, it can be termed as a rational decision. Wheth​er the rationality applied is appropriate or not could be a point for debate. Gross Bertram M. suggests three dimensions of rationality. First, the degree of satisfaction of human interest; Second, the degree of feasibility in achieving the objectives; Third, consistency in decision-making. If a decision-maker shows a consistent behaviour in the process of decision-making, then one can say that he meets the test of the rationality.

10.2.2 The Problems in Making Rational Decisions
a) Ascertaining the problem
As Peter Drucker points out, "the most common source of mistakes in the management decisions is the emphasis on finding the right answers rather than the right questions." The main task is to define the right problem in clear terms. The management may define the problem as the "Sales are declining." Actually, the decline of sales is symptomatic; the real problem may be somewhere else. For example, the problem may be the poor quality of the product and you may be thinking of improving the quality of advertising.

b) Insufficient knowledge
For perfect rationality, total information leading to complete knowledge is necessary. An important function of a manager is to determine whether the dividing line is reached between insufficient knowledge and the enough information to make a decision.

c) Not enough time to be rational
The decision-maker is under pressure to make decisions. If time is limited, he may make hasty decisions which may not satisfy the test of rationality of the decision.

d) The environment may not co-operate
Sometimes, the timing of the decision is such that one is forced to make a decision but the environ​ment is not conducive for it. The decision may fail the test of rationality as the environmental factors considered in the decision-making turn out to be untrue. For example, in a product pricing, the factor of oil and petroleum product price is considered as stable. But the post-decision environ​ment proves the consideration to be wrong.

e) Other limitations
Other limitations are the need for a compromise among the different positions, misjudging the motives and values of people, poor communications, misappraisal of uncertainties and risks, and inability to handle the available knowledge and human behaviour.

How do we then ensure rationality? It is ensured, if the process of decision-making is carried out systematically, whereby all the aspects of the decision-making discussed above are taken care of. Herbert Simon said that a decision-maker follows the process of decision-making disregarding the decision or the type of decision and the motive behind the decision. This process is followed con​sciously or without knowing it. We can put this process in the Decision-Making Model.

10.3 Decision-making Process
Decision-making is a process which the decision-maker uses to arrive at a decision. The core of this process is described by Herbert Simon in a model. He describes the model in three phases as shown in Fig. 10.1 viz.: (a) Intelligence; (b) Design; and (c) Choice. 

MIS follows this model in its develop​ment stage.



Fig. 10.1: Herbert Simon Model
Intelligence
Raw data collected, processed and examined. Identify a problem calling for a decision.

Design
Inventing, developing and analysing the different decision alternatives and testing the feasibility of implementation. Assess the value of the decision outcome.

Choice
Select one alternative as a decision, based on the selection criteria. In the intelligence phase, the MIS collects the data. The data is scanned, examined, checked and edited. Further, the data is sorted and merged with other data and computations are made, summarised and presented. In this process, the attention of the manager is drawn to all problem situa​tions by highlighting the significant differences between the actual and the expected, the budgeted or the targeted.

In the design phase, the manager develops a model of the problem situation on which he can generate and test the different decisions to facilitate its implementation. If the model developed is useful in generating the decision alternatives, he then further moves into phase of selection called as choice.

In the phase of choice, the manager evolves a selection criterion such as maximum profit, least cost, minimum waste, least time taken, and highest utility. The criterion is applied to the various decision alternatives and the one which satisfies the most is selected.

In these three phases, if the manager fails, to reach a decision, he starts the process all over again from the intelligence phase where additional data and information is collected, the decision-making model is refined, the selection criteria is changed and a decision is arrived at.

10.3.1 Types of Decision-making Systems 
The decision-making systems can be classified in a number of ways. There are two types of systems based on the manager’s knowledge about the environment. If the manager operates in a known environment then it is a closed decision-making system. The conditions of the closed decision-making system are:

a) The manager has a known set of decision alternatives and knows their outcomes fully in terms of value, if implemented.

b) The manager has a model, a method or a rule whereby the decision alternatives can be generated, tested, and ranked for selection.

c) The manager can choose one of them, based on some goal or objective criterion.

Few examples are a product mix problem, an examination system to declare pass or fail, or an acceptance of the fixed deposits.

If the manager operates in an environment not known to him, then the decision-making system is termed as an open decision-making system. The conditions of this system in contrast closed decision-making system are:

a) The manager does not know all the decision alternatives.

b) The outcome of the decision is also not known fully. The knowledge of the outcome may be a probabilistic one.

c) No method, rule or model is available to study and finalise one decision among the set of decision alternatives.

d) It is difficult to decide an objective or a goal and, therefore, the manager resorts to that decision, where his aspirations or desires are met best.

Deciding on the possible product diversification lines, the pricing of a new product, and the plant location, are some decision-making situations which fall in the category of the open decision-making systems.

The MIS tries to convert every open system to a closed decision-making system by providing information support for the best decision. The MIS gives the information support, whereby the manager knows more and more about environment and the outcomes, he is able to generate the decision alternatives, test them and select one of them. A good MIS achieves this.

10.3.2 Types of Decisions
The types of decisions are based on the degree of knowledge about the outcomes or the events yet to take place. If the manager has full and precise knowledge of the event or outcome which is to occur, then the decision-making is not a problem. If the manager has full knowledge, then it is a situation of certainty. If he has partial knowledge or a probabilistic knowledge, then it is decision-making under risk. If the manager does not have any knowledge whatsoever, then it is decision-making under uncertainty.

A good MIS tries to convert a decision-making situation under uncertainty to the situation under risk and further to certainty. Decision-making in the Operations Management is a situation of cer​tainty. This is mainly because the manager in this field has fairly good knowledge about the events which are to take place, has full knowledge of environment, and has pre-determined decision alternatives for choice or for selection.

Decision-making at the middle management level is of the risk type. This is because of the difficulty in forecasting an event with hundred per cent accuracy and the limited scope of generating the decision alternatives. 

At the top management level, it is a situation of total uncertainty on account of insufficient knowledge of the external environment and the difficulty in forecasting business growth on a long-term basis.

A good MIS design gives adequate support to all the three levels of management.

10.3.3 Nature of Decisions
Decision-making is a complex situation. To resolve the complexity, the decisions are classified as programmed and non-programmed decisions.

If a decision can be based on a rule, method or even guidelines, it is called the programmed decision. If the stock level of an item is 200 numbers, then the decision to raise a purchase requisi​tion for 400 numbers, is a programmed-decision-making situation. The decision-maker here is told to make a decision based on the instructions or on the rule of ordering a quantity of 400 items when its stock level reaches 200.

If such rules can be developed wherever possible, then the MIS itself can be designed to make a decision and even execute. The system in such cases plays the role of a decision-maker based on a given rule or a method. Since the programmed decisions are made through MIS, the effectiveness of the rule can be analysed and the rule can be reviewed and modified from time to time for an improvement. The programmed decision-making can be delegated to a lower level in the manage​ment cadre.

A decision which cannot be made by using a rule or a model is the non-programmed decision. Such decisions are infrequent but the stakes are usually larger. Therefore, they cannot be delegated to the lower level. The MIS in the non-programmed-decision situation can help to some extent, in identifying the problem, giving the relevant information to handle the specific decision-making situation. The MIS, in other words, can develop support systems in the non-programmed-decision-making situations.

10.3.4 The Law of Requisite Variety
In programmed decision-making, it is necessary for the manager, to enumerate all the stages to the decision-making situation, and provide the necessary support through rules and a formula for each one of them. The failure to provide the decision-making rule, in each of them, will lead to a situation where the system will not be able to make a decision. It is, therefore, necessary to cover a requisite variety of situations with the necessary decision response.

The requisite variety of situations means that for efficient programmed decision-making, it is necessary for the manager to provide:

a) All the decision alternatives and the choices in each probable state;

b) The decision rules to handle the situation; and

c) The system or the method to generate a decision choice.

It has been found that in a closed-decision-making situation, the programmed-decision-making system works efficiently, while in the open-decision-making situation, it is not efficient. With the advent of expert systems and the knowledge-based artificial intelligence systems, it is now possible for a computer to develop the alternatives, test them and handle them on the criteria of selection leading to a decision. The MIS is expected to provide the necessary information and knowledge support to the computer based system.

Self Assessment Questions 
1. In _________, it is necessary for the manager to enumerate all the stages to the decision-making situation and provide the necessary support through rules and a formula for each one of them.

2. In a __________, the programmed-decision-making system works efficiently.

3. The method of ____________ can be adopted, if the decision-making situation can be described as a chain of decisions.

4. When all the alternatives and their outcomes are not known with certainty, the decision is made with the help of ____________

5. The concept of _____________ relates to the money value considered by the decision-maker.

10.4 Decision Analysis by Analytical Modelling
Based on the methods discussed, a decision is made but such decision needs to be analysed for conditions and assumptions considered in the decision model. The process is executed through analytical modelling of problem and solution. The model is analysed in four ways.

· What if analysis • Goal Seeking Analysis

· Sensitivity analysis • Goal Achieving analysis

What if analysis 
Decisions are made using a model of the problem for developing various solution alternatives and testing them for best choice. The model is built with some variables and relationship between variables. In reality, the considered values of variables or relationship in the model may not hold good and therefore solution needs to be tested for an outcome, if the considered values of variables or relationship change. This method of analysis is called ‘what if analysis.’

For example, in decision-making problem about determining inventory control parameters (EOQ, Safety Stock, Maximum Stock, Minimum Stock, Reorder level) lead time is assumed fairly con​stant and stable for a planning period. Based on this, the inventory parameters are calculated. Inventory manager wants to know how the cost of holding inventory will be affected if lead time is reduced by one week or increased by one week. The model with changed lead time would compute the cost of holding inventory under new conditions. Such type of analysis can be done for purchase price change, demand forecast variations and so on. Such analysis helps a manager to take more learned decisions. ‘What if analysis’ creates confidence in decision-making model by painting a picture of outcomes under different conditions?

Sensitivity Analysis
In what if analysis you test the effect on solution by changing the value of number of variables simultaneously or changing the relations between them. But in sensitivity analysis, a special case of what if analysis, only one variable is changed and rest are kept unchanged.

In our problem of inventory, sensitivity analysis can be used to assess the cost of holding inventory, if cost of item increases by 20 per cent in sensitivity analysis, you are testing how sensitive is the cost of holding inventory to the change in cost of item. Sensitivity analysis helps to understand the significance of variable in decision-making and improves the quality of decision-making.

Goal Achieving Analysis
In goal seeking analysis, you analyse the problem in exactly reverse way as that of what if analysis or sensitivity analysis. In goal seeking analysis, goal is fixed and you go down to analyse the vari​ables and values, which would help to seek that goal. We work backward from the goal.

For example, in our inventory problem you would fix a goal of achieving the cost of holding inventory of an item at the level of Rs. 10,00,000/-. Goal seeking analysis will help you to arrive at values of parameters to attain the inventory level of Rs. 10, 00,000/-.

Goal Seeking Analysis:
In a goal seeking analysis, you do not fix the goal but you try to achieve a goal of an optimum value arrived at after satisfying all the constraints operating in the problem. In optimisation analysis, you come to know which the critical constraints are, and which are limiting the value of goal. The decision-maker can use this analysis to work on constraints and resources and find ways to improve upon solution to seek highest goal.

10.5 Behavioural Concepts in Decision-making
The manager, being a human being, behaves in a peculiar way in a given situation. The response of one manager may not be the same as that of the two other managers, as they differ on the behavioural platform. Even though tools, methods and procedures are evolved, the decision is many a times influenced by personal factors such as behaviour.

The managers differ in their approach towards decision-making in the organisation, and, there​fore, they can be classified into two categories, viz., the achievement-oriented, i.e., looking for excellence and the task-oriented, i.e., looking for the completion of the task somehow. The achieve​ment-oriented manager will always opt for the best and, therefore, will be enterprising in every aspect of the decision-making. He will endeavour to develop all the possible alternatives. He would be scientific, and therefore, more rational. He would weigh all the pros and cons properly and then conclude.

The manager’s personal values will definitely influence ultimately. Some of the managers show a nature of risk avoidance. Their behaviour shows a distinct pattern indicating a conservative ap​proach to decision-making – a path of low risk or no risk. Further, even though decision-making tools are available, the choice of the tools may differ depending on the motives of the manager. The motives are not apparent, and hence, are difficult to understand. A rational decision in the normal course may turn out to be different on account of the motives of the manager.

The behaviour of the manager is also influenced by the position he holds in the organisation. The behaviour is influenced by a fear and an anxiety that the personal image may be tarnished and the career prospects in the organisation may be spoiled due to a defeat or a failure. The managerial behaviour, therefore, is a complex mix of the personal values, the atmosphere in the organisation, the motives and the motivation, and the resistance to change. Such behaviour sometimes over​rides normal decisions based on business and economic principles.

The interplay of different decision-making of all the managers in the organisation shapes up the organisational decision-making. The rationale of the business decision will largely depend upon the individuals, their positions in the organisation and their inter-relationship with other managers.

If two managers are placed in two decision-making situations, and if their objectives are in conflict, the managers will arrive at a decision objectively, satisfying individual goals. Many a times, they may make a conscious decision, disregarding organisation’s objective to meet their personal goals and to satisfy their personal values. If the manager is enterprising, he will make objectively rational decisions. But if the manager is averse to taking risk, he will make a decision which will be subjectively rational as he would act with limited knowledge and also be influenced by the risk averseness. Thus, it is clear that if the attitudes and the motives are not consistent across the organisation, the decision-making process slows down in the organisation.

10.6 Organisational Decision-making
An organisation is an arrangement of individuals having different goals. Each individual enjoys different powers and rights because of his position, function and importance in the organisation. Since there is an imbalance in the power structure, the different individuals cannot equally influence the organisational behaviour, the management process and the setting of business goals. Ultimately, what emerges is a hierarchy of goals which may be conflicting, self defeating and inconsistent.

The corporate goals and the goals of the departments/divisions or the functional goals, many a times, are in conflict. If the organisation is a system, and its departments/divisions or functions are its subsystems, then unless the system’s objective and the subsystem’s objectives are aligned and consistent to each other, the corporate goals are not achieved.

The organisational behaviour theory provides different methods for resolution of avoiding such conflicting goals as explained in Table 10.3. as above.

Dealing with Uncertainty
The organisations perform in an environment of uncertainty. The market uncertainty, the price fluctuations, the changes in the Government policy, not knowing the moves of the competitors, the technology changes are some of the factors which make the business environment uncertain. Organisational behaviour will, therefore, be towards minimizing the risk in decision-making. The trend will be for risk avoidance with available information support.

The organisation will vote for a decision which has 90 per cent chance of earning Rs 1 million as against a decision which has 10 per cent chance of earning Rs 10 million. The organisational behav​iour in decision-making tends to avoid risk and minimize cost post decision implementation. 

The methods for dealing with uncertainty are given in Table 10.4.

Table 10.4: Methods of Dealing with Uncertainty
	Method
	Explanation
	Example

	Decide for a limited short period, and make a provision to correct the decision.
	If the environment is reviewed at short intervals, the uncertainty impact can be reduced providing a chance to correct the previous decision.
	Purchasing of smaller quantity more frequently. Adopting the policy of enhancement in place replacement by new plants and equipment.

	Negotiated decision-making with limited liability.
	To reduce the impact of the risk, the uncertainty is converted to certainty by making decisions binding, though the negotiated contracts.
	International price agreements, supply assurances and sharing the risks.


Organisational Learning
The organizational decision-making improves with learning by acquiring an additional knowledge and experience, the training and development, the experience of implementation and so on. Learning provides strength to review the goals and the objectives, and allows to set them more correctly. It also helps to revise and improve the decision rules. The improvements are carried out by adopting the policy of modernisation, rationalisation and the application of the management science.

The process brings with small changes in the existing policy and guidelines. Then it slowly comes to the changes in the strategic decision and planning. Further, it revamps the decision rules and also provides a systems approach to decision-making. As the time progresses, the organisation may have a new set of goals and objectives. It may go through a process of rationalisation of goals and objectives across the company. The organisation may take a fresh look at the alternatives, outcomes, implementation strategies, methods, procedures and systems.

Adopting such methods, the organisation builds skills and capabilities in the management. It creates the infrastructure to make all the decisions rational, which can be implemented effectively and efficiently, to achieve the objectives.

10.7 MIS and Decision-making
It is necessary to understand the concepts of decision-making as they are relevant to the design of the MIS. The Simon Model provides a conceptual design of the MIS and decision-making, wherein the designer has to design the system in such a way that the problem is identified in precise terms. 

In the design phase of the model, the designer is to ensure that the system provides models for decision-making. These models should provide for the generation of decision alternatives, test them and pave way for the selection of one of them. In a choice phase, the designer must help to select the criteria to select one alternative amongst the many.

The concept of programmed decision-making is the finest tool available to the MIS designer, whereby he can transfer decision-making from a decision-maker to the MIS and still retain the responsibility and accountability with the decision-maker or the manager. The concept of decision-making systems such as the closed and the open systems helps the designer in providing a design flexibility. The closed systems are deterministic and rule based; therefore, the design needs to have limited flexibility, while in an open system, the design should be flexible to cope up with the changes required from time to time.

The methods of decision-making can be used directly in the MIS provided the method to be applied has been decided. A number of decision-making problems call for optimisation, and OR models are available which can be made a part of the system. The optimisation models are static and dynamic, and both can be used in the MIS.

The concepts of the organisational and behavioural aspects of decision-making provide an insight to the designer to handle the organisational culture and the constraints in the MIS. The con​cepts of the rationality of a business decision, the risk averseness of the managers and the tendency to avoid an uncertainty, makes the designer conscious about the human limitations, and prompts him to provide a support in the MIS to handle these limitations. 

The decision-making concepts are significant in MIS design. The significance arises out of the complexity of decision-making, the human factors in decision-making, the organisational and behavioural aspects and the uncertain environments. 

Self Assessment Questions 
6. ___________creates confidence in decision-making model by painting a picture of outcomes under different conditions.

7. In______________, one analyses the problem in exactly reverse way as that of ‘what if analysis’ or sensitivity analysis.

8. In a goal seeking analysis, one does not _____________ but tries to achieve a goal of an optimum value arrived at after satisfying all the constraints operating in the problem.

9. In _____________ one comes to know which are critical constraints and which are limiting the value of goal.

10. An organisation is an arrangement of individuals having ____________.

10.8 Summary
Business decisions are those, which are made in the process of conducting business to achieve its objectives in a given environment.

Decision-making is a process which the decision-maker uses to arrive at a decision.

The business decision-making is sequential in nature. In business, the decisions are not isolated events.

The decision-making process requires creativity, imagination and a deep understanding of human behaviour.

Rational decision is the one which, effectively and efficiently, ensures the achievement of the goal for which the decision is made.

Peter Drucker points out: "The most common source of mistakes in the management decisions is the emphasis on finding the right answers rather than the right questions."

The decision-making systems can be classified in a number of ways. There are two types of systems based on the manager’s knowledge about the environment. 

· If the manager operates in a known environment then it is a ‘closed decision-making system’.

· If the manager operates in an environment not known to him, then the decision-making system is termed as an ‘open decision-making system’.

The managers differ in their approach towards decision-making in the organisation, and, there​fore, they can be classified into two categories, viz., the achievement-oriented and the task-oriented.

The interplay of different decision-making of all the managers in the organisation shapes up the organisational decision-making. After going through this unit you must be able to explain the decision making process.



10.9 Terminal Questions
1. Explain the major characteristics of the business decision-making. 

2. How does Simon Herbert differentiate among the types of rationality? 

3. Describe Herbert Simon’s model of a decision- making process. 

4. Explain the types of Decision-making Systems. 

5. Distinguish between ‘closed decision-making system’ and ‘open decision-making system’. 

6. What is ‘What if analysis’? 

7. Why do two people disagree on the choice of a decision? Is it then better to resort to programmable decision-making? 

8. Why is more time spent in problem analysis and problem definition as compared to the time spent on decision analysis? 

10.10 Answers 
Answers to Self Assessment Questions 
1. Programmed decision-making

2. Closed-decision-making situation

3. Decision tree

4. Payoff analysis

5. Utility

6. What if analysis

7. Goal seeking analysis

8. Fix the goal

9. Optimisation analysis

10. Different goals

Answers to Terminal Questions
1. Refer to 10.2

2. Refer to 10.2

3. Refer to 10.3

4. Refer to 10.3

5. Refer to 10.3

6. Refer to 10.4

7. Refer to 10.5

8. Refer to 10.5
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11.1 Introduction 
In the previous unit you learnt about the Concepts of decision making. You have learnt about rational decision making and the problems in making rational decisions. You have also learnt about decision-making process where you learnt about types of decision-making systems, types of decisions and its nature. Decision Support Systems are an application of Herbert Simon Model. As you have learnt in the earlier unit, this model has three phases, viz. Intelligence, Design and Choice. The Decision Support System basical​ly helps the information system in the intelligence phase where the objective is to identify the problem and then go to the design phase for solution. The choice of selection criterion varies from problem to problem. It is, therefore, required to go through these phases again and again till a satisfactory solution is found. In the use of three phase cycle, you may use inquiry, analysis, and models or accounting systems to come to a rational solution.

The Decision Support System helps in making a decision and also in its performance evaluation. These systems can be used to validate the decision by performing sensitivity analysis on various parameters of the problem.

In this unit, you will learn about the concepts and philosophy of DSS, the types of DSS and their relevancy in the design of MIS. You will also learn various DSS models. You will also learn about the factors contributing to the knowledge building process.

Learning Objectives
After studying this unit, you will be able to:

· Explain the concept and philosophy of Decision Support Systems.

· Explain various types of DSS.

· Describe Operations Research Models.

· Explain the concept of Knowledge and Knowledge Management.

· Explain the benefits of Decision Support Systems for an organisation.

11.2 Philosophy of Modelling
In decision-making, we know that there are two types of decisions –Programmable and Non-programmable. The programmable decision, because of its rule base structure, can be computerized, as inputs, processing methodology, analysis and choice of decision-making are pre-determined. Decision Support Systems can be built around the rule in case of programmable decision situation.

While in non-programmable decisions, the rules are not fixed or pre-determined, and requires every time the user to go through the decision-making cycle as indicated in the Herbert Simon Model.

The Decision Support System refers to a class of system which support in the process of decision-making but does not always give a decision itself. The nature of the decision is such that the decision-makers need a variety of information, when same or similar types of decisions are to be made. These needs are such that wider additional demands on information would be made, the moment a piece of information is received. The calls on the information are continuously made till the decision-maker is fully satisfied. The reason for changing the demands is also because the methods of decision-making undergo a change from time to time. The quantum and the scope of information also changes depending upon the risk in decision-making. The higher the risk, more information may be sought.

11.3 DSS: Deterministic Systems
There are a number of situations, where the management has to make a decision based on the analysis of business statistics. Since, the organisation would have the database information; these decision situations draw data from the database(s). Most of these decision situations are fairly structured and, therefore, can be put in the form of the business models. A fair assumption is made that the model has business and decision-making validity.

If the management can design such models duly tested, they can be used by the decision-makers, whenever the need arises. All such tools and models act as the support systems for decision-making. The tools and the models are generally standard but have to have a custom design to suit the organ​isation’s specific needs in the specific situation. The Decision Support Systems based on such tools or models have found extensive use, as a number of computer based software tools and packages are available at a very reasonable price. These packages are hardware independent and have proven the application areas. The ranges of packages are available from the PC to main frame computer systems. The packages are also available for popular network systems, as well.

The origins of these tools and models lie in the Business Management, the Management Science and the Operations Research. Some are universally known and proven tools and have application in the Business Management. While designing the models, a flexible approach is taken to solve varied decision-making problems. They undergo a change over a period of time. The most significant advantage of the Decision Support System is its use in sensitising the decisions and assessing its implications on the result or business performance. The second advantage of such system is in focusing on the critical issues in business. The third advantage of the Decision Support System is that it provides higher management ability to delegate decision-making to the lower level once the other models are tested.

11.3.1 DSS Models
The Decision Support System can be based on three different approaches:



Fig. 11.1: Types of Tools/Models
1. Behavioural Models
These models are useful in understanding the behaviour amongst the business variables. The decision-maker can then make decisions giving due regard to such behavioural relationships.

The trend analysis, forecasting, and the statistical analysis models belong to this category. Trend analysis indicates how different variables behave in trend setting in the past and hence in the future. A regression model shows the correlation between one or more variables. It also helps in identifying the influence of one variable on the other. These types of models are largely used in process control, manufacturing, agricultural sciences, medicines, psychology and marketing. Behavioural analysis can be used to set the points for alert, alarm and action for the decision-making

2. Management Science Models
These models are developed on the principles of business management, accounting and econometrics. In many areas of management, the proven methods of management control are available which can be used for the management decision. There are also several management systems, which can be converted into the Decision Support System models.

For example, the budgetary systems, the cost accounting systems, the system of capital budgeting for better return on the investment, the ABC analysis, the control of inventory through the maximum-minimum levels, the MRP systems, etc., are the examples of the use of the management science in the materials management. Production planning and control, scheduling and loading systems are the examples in Production Management. Manpower planning and forecasting are the examples in relation to Personnel Management.

Some of these models can be used straight away in the design of the Decision Support System. While some others require the use of management principles and practices, most of the procedure based decision-making models belong to this category. One can develop a model for selection of vendor for procurement of an item, based on the complex logical information scrutiny. Such models take away the personal bias of the decision-maker.

3. Operations Research (OR) Models
The Operations Research (OR) models are mathematical models. These models represent a real-life problem situation in terms of the variables, constants and parameters expressed in algebraic equations. Since, the models are mathematical; there are solutions to these problems. In arriving at the solution, methods of calculus, matrix algebra, probability, and set theory are used. These models have clarity to the extent that each of them has a set of assumptions which must be true in real life. Further, if the assumptions are valid, the solutions offered are realistic and practical; the model represents the real life problem situations.

11.3.2 Forecasting: Time Series Analysis and Exponential Smoothing
It is possible to generate a forecast for the next period demand with the help of a simple average of two previous periods. However, the simple average of past two periods to forecast the next period may not be correct. In such cases, exponential average is used; where more weight is given to the latest period and less weight to the older period. If three period models are constructed, it would be as under:

Sale for Period à t + 1 = St+1
St+1 = aD1 + (1 – a) aDt-1 + (1 – a)2 aDt-2 + (1 – a)3 aDt-3
‘a’ is a weight expressed in a fraction and D is the actual Demand at period t. The larger value of ‘a’ means the new average will be more influenced by the demand of the latest period and less by the old period.

The forecasting model is a Decision Support System, and there are many models to choose from. The most important decisions are based on forecasts. A forecasting model needs continuous scruti​ny and, built-up on the accurate data on the variables and the parameters to be derived from the other information systems developed in the organisation.

11.4 Market Research Methods
Several methods are available, whereby you can forecast or judge the behaviour of the consumers in respect of their buying decisions. The questionnaires are designed and computerised to assess these aspects of the buying behaviour.

For example, through a survey, the Marketing Manager can forecast the response rate, the recall rate on the various advertising campaigns and its influence on the buying decision. The survey methods are used to find the influencing factors in the buying decisions.

11.5 Ratio Analysis for Financial Assessment
The ratio analysis is a standard method of assessing the financial status of the organisation. A model of these ratios can be computerised and be readily used to assess the status, if certain changes are expected. There are some ratio norms prescribed by the financial institutions to judge the finan​cial condition of the organisation. They are also used while decision-making for advancing loans to the companies. There are more than a dozen ratios which deal with all aspects of business. They are the current ratio, the quick ratio, the assets to liabilities, and the inventory turnover and so on.

11.6 Management Science Models 
11.6.1 Budgeting Models
Controlling the business performance through the budget system is an accepted management prac​tice. In this approach, various budgets are prepared, viz., the Sales Budget, the Production Budget, the Capacity Budget, the Manpower Budget, the Expense Budget, and the Inventory Budget, etc. Using these budgets the profits are estimated.

Budgets are also used for planning and control. The system is used to find out whether the performance is under the budget or over the budget. This gives the manager a self evaluation tool for assessing the current status and also provides some insight into the operations of the Company.

The use of Spread Sheet, Lotus-1-2-3, Visicalc, Framework and many others are a standard tool for these applications, where the planning, budgeting and analysis are required. All these systems are based on the worksheet which has columns and rows with labels on each. The package helps in arriving at the row totals and the column totals. It not only provides the totals but also summaries at the sub-heads. It has also a facility that if one row or column changes, it computes the changes in the rest of the worksheet, where it is affected. For example, the spread sheet of Sales-Profit model is given in Table 11. 2

Table 11.2: Spread sheet of Sales-Profit Model



The spread sheet packages can handle hundreds of rows and columns and provide the analysis on the percentage basis. Each manager can prepare, simple spread sheet for his areas of operations, where the data is drawn from a computerised Mini or Mainframe Systems. These packages provide a graphical presentation in the form of line charts, Bar charts and Histogram, etc. for visual impact.

11.6.2 Break-even Analysis Model
This model is simple but very useful for determining the volume of business activity at which there is no loss or profit. The model is used to decide the alternatives based on the cost, volume and price.


where

FC = Fixed cost

REV = Revenue per unit

BEP = Break Even Point

TC = total Cost

VC = Variable Cost

N = No. of Units demanded

Suppose FC = 1,00,000, VC/Unit = 100 and Rev = 200 then BEP is calculated as above.

This model can be built for the company, for the product groups or for any activity, where you can identify the fixed cost, the variable cost and the revenue at each activity level in terms of the units demanded. The advantage of this model is that it tells you as to what the break-even point for the given level of costs and revenue is. If there are possibilities of altering the costs, it would tell its impact on the break-even point, i.e., if the price is reduced, the revenue will come down and the break-even point will further go up.

The costs are generally not linear over the entire range of activity. The cost would go up after a certain range and would remain steady till some level and further increase is then expected. The break-even model can be built for the multiple activities and for the non-linear costs. The computerised model helps in assessing the various parameters of business and its sensitivity towards the profit/loss. The model is very popular when the costs are known and are controllable. It is very handy tool for a quick decision on the price, cost considerations, etc. and can be used very effectively for commercial negotiations.

11.6.3 Return on Investment Analysis
The investment decisions are very common in the business organisations and they are of two types. First, one has to invest in one among the several alternatives which are competing with each other. For example, you want to buy a machine for which three alternatives are available, and each alter​native has a different investment amount and a different flow of gains or savings. Then, the second decision the management has to take is how to allocate the total funds to the various investment projects. For example, the organisation may have Rs 100 million and the investment projects are worth Rs 150 million. The management, therefore, has to take a decision as to how to allocate Rs 100 million to these projects?

Therefore, in the investment decisions, the investments are evaluated on the basis of discounting the value of the money of the further cash flow to the current period and net gains are compared.

In investment analysis, the Net Present Value (NPV) is calculated and compared with all the investment alternatives.

NPV = (PV of further Cash flow) – Investment = PV – 1

The formula used for the present value PV is:



Where T is a number of period, in which an amount S for each period is to be received and i is a discount rate.

If the stream of cash inflow (savings or gains) are unequal each ‘S’ will be evaluated separately to compute the NPV.

Let us consider the following example in selecting an investment plan:

Table 11.3: Example for the investment plan
	Particulars 
	Plan A
	Plan B

	Investment in Rs. Million
	1.4
	2.1

	Savings / Gain per year in Rs. Million = S
	0.475
	0.55

	No of years savings or gain would occur = T
	10
	10

	Discount Rate = i
	18%
	18%


Plan A


= 2.134 Therefore, NPV = 2.134 – 1.4 = 0.734

Plan B

= 2.471. Therefore NPV = 2.471 – 2.1 = 0.371

From the above data: since Plan A has more NPV we should select plan A.

Using these concepts of the present value of future cash flow a Decision Support System can be built considering the following factors.

· The number of investment proposals.

· Differential investments.

· Different cash inflows of savings.

· Different criterion for selection, i.e., the payback period, the rate of return and the internal rate of return.

· Maximising the return by allocating limited funds to the several investment proposals.

Corporate Model of Return on Investment
This model is popularly known as Du-Pont Model where the composition and the analysis of the Return on Investment is shown. This model is better than the above discussed individual ratio model and its analysis as this model provides an insight into the relationships of the various factors affecting the return on investment. The Du-Pont Model is shown in Fig. 11.3.



Fig. 11.3: Du-Pont Model
Suppose, you have to make a decision on buying a business, then this model will be useful. This model also gives the decision alternatives to improve the return on investment in the current business.

11.6.4 Model for Cash Budgeting
Cash budgeting is a continuous process. With careful cash planning, a company should be able to maintain sufficient cash balance for its needs, yet not be in a position where it is holding excessive cash. This kind of planning will help raise the short-term loans and simultaneously focus on the issues which are affecting the financial management. A typical statement of cash budgeting is given in Table 11.4.

Table 11.4: A typical Statement of Cash Budgeting


This shows that in the month of March and April, additional funds raised through external sources will be needed. 

Self Assessment Questions
1. __________.are not necessarily for decision-making but they are desirable to keep track of the major aspects of the business or a function.

2. _________are based on comparative analysis, and use of a formula or an algorithm.

3. The trend analysis, forecasting, and the statistical analysis models belong to _________________category.

4. _____________are developed on the principles of business management, accounting and econometrics.

5. Manpower planning and forecasting are the examples in relation to _____________

6. A ____________ .considers two cost, viz., the cost of waiting time to customer and the cost of idle time of the facility and decides on the facility design with a pre-determined service standard.

11.7 Procedural Models
There are a number of decisions which are made on the basis of well-defined rules and procedures. Unless certain conditions are satisfied the decision rules will not be applied.

The use of rules, formula or mathematical expressions is the basis for the model. For example, the reordering procedure for an inventory item is as under.

If the stock level less than the Recorder level, then draw a purchase order of the quality equal to the Economic Order Quality (EOQ).

This ordering rule is developed on the model of the Economic Order Quantity (EOQ) – Required Order Level (ROL) system as shown in Fig.11.5.



Fig. 11.5: EOQ Model
It is possible to control the inventory of some items based on such models. These models can be computerised and be made a part of the Decision Support System. The decision models can be developed by using the non-mathematical expressions or a formula. If the conditions are satisfied the decision is automatic.



Fig. 11.6: Vendor Selection Process Model
Let us take a decision problem of selecting a vendor by using the non-mathematical expressions. The selection of vendor is based on the following conditions:

Vendor : Is he approved (AP)?

: What is the performance rating (PR)?

: Howe many orders are pending on him (Order Pending)?

: What is the level of order quantity (OQ)?

These conditions can be put in a model as shown in Fig. 11.6.

11.8 Project Planning and Control Models
The PERT (Programme Evaluation and Review Technique) and the CPM (Critical Path Method) techniques have emerged as very powerful tools for planning and control on one time tasks or projects. Against the conventional systems of GANTT charts, these techniques provide better facilities in terms of understanding of the project as they show the inter-dependencies of each activity in the project. Several computer software packages are available which can be used effectively for planning, monitoring and control of task and projects of the large number of activities.

Management considerations of PERT/CPM:
The project manager considers the sequencing of activities before implementation of the project.

Inter-dependencies between the activities are described more clearly showing the possible bottlenecks in future.

Attention is focused on selected activities which are critical for the project completion.

It provides an easy method of planning the project in a different manner, within available resources.

A running estimate is provided, of the most probable time in which a project will be completed and also the probability of its being completed in time.

Any activity which is entering into cost and time over-runs is quickly identified.

Network Drawing and PERT/CPM Statistics:


Fig 11.7: Rules of Network Drawing
Estimating Activity Time
When the network is completed, every event is assigned a number for reference and identity. Then, the next step is to estimate the completion time of each activity. Two time estimates are suggested:

a) The most likely time of completion of the activity.

b) The time estimate (te) based on "three" time estimates: The optimistic, the most likely and pessimistic, they are denoted as:

to = The optimistic time estimate. tm = The most likely time estimate. 
tp = The pessimistic time estimate.

The activity time estimate te

Drawing the PERT Network

The next step is to draw a network of the project form start to finish.

The critical path is that path which takes the longest time for start to end. Let us take a sample project as under:

Table 11.5: List of data from a sample project
	Activity
	Most likely duration (Days)
	Immediate Predecessors to activity

	A
	5
	—

	B
	8
	D

	C
	6
	A,D

	D
	11
	—

	E
	7
	A,C


Drawing the network from the above data we get the figure below:



Fig. 11.7: Critical Path
Critical activities are those where the slack is zero. In the network D, X, C, E are the critical activities: While A and B are non-critical. The slack is a time resource which a project manager can use for manipulating the resource and start and finish of the activity. This is shown below:

Table 11.6: Start and Finish of the activity
	Activity
	Early Start (ES)
	Early Finish (EF)
	Late Start (LS)
	Late Finish (LF)
	Slack

	A
	0
	5
	6
	11
	6

	B
	11
	19
	16
	24
	5

	C
	11
	17
	11
	17
	0

	D
	0
	11
	0
	11
	0

	E
	17
	24
	17
	24
	0


Slack = LS – ES or LF – EF

Project Completion Time = Sum of activity times on a critical path

= D + X + C + E

= 6 + 0+11+7 = 24 days

Probability of Completing the Project
Suppose the project is scheduled for completion in 24 days. We can estimate the probability of completion in 24 days in the following manner. 

Table 11.7: Time sheet
	Activity
	Tile to
	Time tp
	σ = (tp – to)/6
	σ2

	A
	–
	–
	–
	–

	B
	–
	–
	–
	–

	C
	3
	2
	0.83
	0.69

	D
	7
	20
	2.16
	4.66

	E
	4
	10
	1.00
	1.00


Σ σ2 = 6.35, therefore σ = 2.35

Z = 25 – 24 /2.35= 1/2.35 = 0.4255 or 0.43

A normal probability curve table indicates against 0.43, that is, the project will be completed in 24 days with 67 per cent probability.

Table 11.8: Activity Crashing for Control of Time
	Activity
	Normal Distribution
	Cost for Normal Duration Rs.
	Crash Duration
	Crash Cost Rs.

	A
	5
	500
	3
	1000

	B
	8
	800
	–
	–

	C
	6
	900
	–
	–

	D
	11
	1200
	7
	1600

	E
	7
	1000
	5
	2000


Activity B and C cannot be crashed. Activity A can be crashed to 3 days and it will cost Rs 1000 as against Rs 500. If the project is to be controlled in time, it is necessary to crash the activities which are on the critical path.

Table 11.9: critical path from the table 11.8
	Critical Activity
	Reduction In Duration
	Cost Increase
	Cost Slope

	C
	–
	–
	–

	D
	4
	400
	100

	E
	2
	1000
	500


So if the project is to be completed in 20 days as against 24 days, it is economical to crash the activity D and E as the cost increase per day in case of D is Rs 100 and as that of E is Rs 500. MS Project and PRIMA VERA are the standard packages for Project Management.

11.9 Cost Accounting Systems
The cost data is an important data which is used in many business decisions, such as pricing, make or buy, purchasing, allocation of overheads, etc. Most of the companies which are in competitive business rely on the formal cost accounting systems used for business decisions and also for the cost control. There are three cost accounting systems: 

· Job order cost system

· Process cost system

· Period cost system

The companies install these systems as the case may be and build a cost database for support in decision-making.

11.10 Operations Research Models: Mathematical Programming  Techniques
Mathematical Programming Technique is a vast area of application. The programming techniques are applicable when certain conditions are met and the problem can be expressed in a mathematical form in terms of the decision variables. The programming techniques are based on such mathemat​ical models which give unique feasible solutions satisfying the constraints on resource, capacity, demand, etc. 

Linear Programming Model (LP)
Linear programming is a special mathematical model. This model is applicable where the decision variables assume the values which are non-zero, and the relationship among the various variables is linear. There are limitations, called constraints to use the variables or a combination thereof. For sample problems refer to any Operations Research (OR) text book.

Computer-based LP software packages like LINDO, LINGO are available almost on all the computer systems. Besides, solving linear programming problems, the solution provides a variety of management information through sensitivity analysis. For example, in this problem, it would provide the information on the following:

a) If profit of P2 is increased to Rs 6 what would be the product mix of PI and P2.

b) If raw material constraint of Rl is improved to 800 and of R2 to 1000, what would be the product mix and profit?

c) If instead of 2 units of R2 in P2 and 1 unit of R2 in PI, we succeed in reducing this use by 20 per cent, what would be the product mix and the profit?

d) Suppose if only P2 is there, then what action should be taken?

11.11 Knowledge Management (KM)
Knowledge Management has the following processes:

· Define, capture, manipulate, store and develop.

· Develop information systems for knowledge creation.

· Design applications for improving organisation’s effectiveness.

· Create knowledge set, i.e. intellectual capital to increase economic value of the organisation.

· Keep IC continuously on upgrade to use it as a central resource.

· Distribute to and share with the concerned.

Effective use of knowledge depends on how a user decides to perform the work and personal ability to pick and choose and further manipulate for effective behaviour. Hence, with formal KM in place in the organisation, use of KM still depends on the person’s initiative, ability to envision and the problem solving skills. 



Fig. 11.8: Forces Driving KM Initiatives



Fig. 11.9: KM System: A Conceptual View
The physical view of KMS is show in Fig. 11.10. KM system is a superset of systems built over present information system architecture. It is not a transaction processing system and it does not have standard system components, which when implemented would create IC. It would be appropriate to clear some doubts on knowledge and KM for its acceptance in the organisation as an asset.



Fig. 11.10: Physical View of KMS
11.11.1 Knowledge Management Systems
Time has come to handle the knowledge-IC systematically, for use in strategic management of business. The knowledge over a period gets developed in the organisation and it resides in people, information files and databases. It is not always explicit but tacit in character and content, to know and acquire. To bring knowledge as critical input in the management process, it is necessary to have knowledge management systems. The knowledge management system therefore deals with definition, acquisition, construction, storage, delivery and application of knowledge. KMS handles two types of knowledge. One is tacit and other is explicit.

The knowledge has a structure and character.

While on the subject of why build KMS, it is necessary to understand ‘Knowledge’ in terms of its meaning, evaluation and migration. Table 11.11 shows the journey to knowledge from data. 

Knowledge therefore is an essence of business management intelligence, residing in individuals, group of individuals, systems in the form of information set, models, processes and databases. Use of knowledge is critical to the organisation, hence knowledge creation, storage, distribution and delivery is very important calling for establishing formal KMS.

Table 11.11: Journey of Knowledge
	Particulars
	Data
	Information
	Knowledge

	Made of
	Events
	Trends / Projections Analysis
	Expertise

	Carriers
	Transactions
	Graph / Patterns Frames
	Learning & Acquisition

	Usage
	Representation
	Viewing, Decision-making
	Modelling, Inferring Application, usages

	Human Interaction
	Observation Interpretation 
	Forecasting, Judgement
	Experience up gradation

	Purpose
	Archiving for Use
	Performance Management
	Strategising business moves

	Process
	Automation through IT
	System design for information products
	Knowledge Management processes and systems


Knowledge Management System Architecture
KMS architecture deals with knowledge identification, generation and delivery for application in business. Figure 11.12 show KMS architecture.



Fig. 11.12: KMS Architecture
Identification of Knowledge
In a given business scenario, knowledge needs to be defined and identified for further processing. Table 11.13 gives total scope and category of knowledge.

Table 11.13: Scope and Category of Knowledge


On identification of knowledge in terms of scope and category, the next step is to survey for locating the source for such knowledge in the organisation. On locating the valid source, it is necessary to put into a structure for understanding and application.

Most organisations succeed in structuring workplace knowledge and some part of business knowledge. It is difficult to construct the intellectual capital components first and then put them in some sort of structure or model for communication, understanding and application. But it is necessary where organisation is facing cut-throat competition.

Knowledge Generation
After identification, definition and structuring, the knowledge process must be set for acquisition of knowledge. On acquisition, knowledge needs to be manipulated for understanding, presentation and usage.

Next step then is to integrate knowledge sets to build knowledge databases for access and distribution. Manipulation and integration processes would bring knowledge closer to its application at right place and in right structures.

The toughest job is to give meaningful definition and presentation to tacit knowledge for ease of use or application.

Many decision scenarios call for simultaneous application of tacit and explicit knowledge. Its generation as a set is difficult. It, however, can be achieved through training of concerned personnel in the organisation.

Knowledge Delivery
One may create knowledge and place it in knowledge database, but owing to its nature, it needs to be protected and secured and also simultaneously made available to users for viewing, manipulating and application.

The system for access control, authorisation and authentication of knowledge for the purpose of update, alter, delete, etc. are necessary. Developing systems for packaging knowledge and for delivery for ready to use are also necessary.

11.11.2 Tools for Knowledge Management
KM deals with knowledge generation, knowledge codification and refinement and knowledge transmission. The tools are available to handle all these functions of knowledge management. The tools are:

· Database management tools

– For data management and seeking knowledge through SQL queries.

· Data warehousing, Data mart, Data mining tools.

– For business information creation and using Data Mining Tools, OLAP Tools to seek knowledge on different views and scenarios.

· Process modelling and Management tools.

– For recording standard process as an explicit knowledge for use in the organisation.

· Work flow management tools.

– For recording the process of workflow as an explicit knowledge for group workers.

· Search engine tool.

– For locating specific information through search algorithms.

· Document management tools – like Lotus notes.

· These tools are known as database management tools for documents. They are useful to search and manipulate documents to create new knowledge.

11.11.3 Approaches to Develop KM Systems
The knowledge body, tacit or explicit is an output of two basic approaches as shown in Fig. 11.14.



Fig. 11.14: Approach to KM Systems
Moving to knowledge from data is a conventional approach to KM defining knowledge as just-in case requirement but untested. Moving from results backward to knowledge is a refined ap​proach, which has passed the test of utility. In both the cases KMS have following roles to play as shown in



Fig. 11.15: Role of KMS
KMS becomes successful in the organisation when developers and users recognise and appreciate the barriers in the system implementation. The barriers however lose the strength when com​petitive processes force organisation to come out of these barriers. The barriers are at four different locations:

· People in the organisation

– Resistance to change

– Lack of motivation to learn

– Turnover of people

– Resistance to share knowledge

· Management of the organisation

– Ego problem

– Loss of power of possession

– Fear of losing to competition

· Organisation structure

– Complex, distributed, based on different principles of structuring posing problems in storage, distribution sharing and security

· Knowledge itself

– Universal definition of ‘knowledge’ with respect to context

– Unanimity in coding, classifying and storing of knowledge

– Decision on specific knowledge to declare it as a general knowledge



Fig. 11.16: Categories of Al Systems
11.11.4 Knowledge-based Expert System (KBES)
Decision-making or problem-solving is a unique situation riddled with uncertainty and complexity dominated by the resource constraints and a possibility of several goals. In such cases, flexible systems (open systems) are required to solve the problems. Most of such situations, termed as unstructured situations, adopt two methods of problem solving, generalized or the Knowledge-based Expert System (KBES).

The generalized problem-solving approach considers the generally applicable constraints, exam​ines all possible alternatives and selects one by trial and error method with reference to a goal. The knowledge-based problem-solving approach considers the specific constraints within a domain, examines the limited problem alternatives within a knowledge domain and selects the one with knowledge based reasoning with reference to a goal.

In a generalised approach, all alternatives are considered and the resolution of the problem is by trial and error, with no assurance, whether it is the best or the optimum, while, in the knowledge based approach, only limited alternatives are considered and resolution is made by a logical reasoning with the assurance of the local optimum. The generalised approach is dominated by a procedure or method, while the knowledge based approach is dominated by the reasoning process based on the knowledge.

The KBES has three basic components which are necessary to build the system as shown in Fig. 11.17.



Fig. 11.17: KBES Model
Knowledge Base
It is a database of knowledge consisting of the theoretical foundations, facts, judgments, rules, formulae, intuition, and experience. It is a structural storage with facilities of easy access.

Inference Mechanism
It is a tool to interpret the knowledge available and to perform logical deductions in a given situation.

User Control Mechanism
It is a tool applied to the inference mechanism to select, interpret and deduct or enter. The user control mechanism uses the knowledge base in guiding the inference process.

In the KBES, three components are independent of each other. This helps in modifying the system without affecting all the components. Like in the database application, where the data is independent of its application, in KBES, knowledge is independent from application, i.e., inference process. The KBES database, stores the data, the cause-and-effect relation rules, and the probability information on event occurrences.

For example, the knowledge base of Health Care would have a knowledge such as "obesity leads to high blood pressure," "there are 60 per cent chances that smokers may suffer from cancer." The KBES, therefore, stores and uses knowledge, accepts judgments, questions intelligently, draws inferences, provides explanation with reasons, offers advice and prompts further queries for confir​mation.

In the KBES, the knowledge database uses certain methods of knowledge representation. These methods are – Semantic Networks, Frames and Rules.

The characteristic of a variety of tables are used to represent knowledge on table. A table in a drawing room inherits the characteristics of a table in a drawing room.

Frames
The second method of representing the knowledge is putting the same in frames. The concept of frame is to put the related knowledge in one area called a frame. The frame is an organ​ised data structure of knowledge. The frames can be related to other frames. A frame consists of the slots representing a part of the knowledge. Each slot has a value which is expressed in the form of data, information, process and rules.

Rules
The third method of representing the knowledge is rule-based. A rule is a conditional statement of an action that is supposed to take place, under certain conditions. Some rules can be constructed in the form of ‘If Then’ statements. 

Inference Mechanism
Having created a knowledge database, it is necessary to create the inference mechanism. The mech​anism is based on the principle of reasoning. When reasoning is goal driven, it is called Backward Chaining to goal and when it is data driven it is called Forward Chaining to goal.

For example, if there is a breakdown in the plant, then looking backward for the symptoms and causes, based on the knowledge database, is backward chaining. However, if the data which is being collected in the process of plant operations is interpreted with the knowledge base, it can be predicted whether the plan will stop or work at low efficiency. The data here is used to infer the performance of the plant and this is called forward chaining.

The choice between backward or forward chaining really depends on the kind of situation. To resolve a problem after the event, one has to go from goal (breakdown, stoppage, etc.) to data, i.e., it is a case of backward chaining. But if the question is of preventing a breakdown, then the data would be monitored in such a way if it is directing towards a goal (breakdown, stoppage), then it is a case of forward chaining.

Self Assessment Questions
In _________ system, the costs are assigned to the jobs passing through the plant and are accumulated by recording the basic job statistics on the job card.

The basic characteristic of the Decision Support System is that it is based on ___________

__________.is applicable where the decision variables assume the values which are non-zero, and the relationship among the various variables is linear.

Quadratic programming, integer programming and dynamic programming are all special cases for _____________

__________is a tool to interpret the knowledge available and to perform logical deductions in a given situation.

___________deals with knowledge identification, generation and delivery for application in business.

KM deals with knowledge generation, knowledge codification and refinement and_____________

When reasoning is goal-driven, it is called ____________ and when it is data – driven it is called___________

11.12 Summary
· The decision support system refers to a class of system which support in the process of decision- making but does not always give a decision itself.

· Types of Decision Support System are:

- Status Inquiry Systems

- Data Analysis Systems

- Information Analysis Systems

- Accounting Systems

- Model- based Systems

· There are a number of situations, where the management has to make a decision based on the analysis of business statistics. Since, the organisation would have the database information; these decision situations draw data from the database(s).

· The Decision Support System can be based on three different approaches:

- Behavioural Models

- Management Science Models

- Operations Research (OR) Models

· The knowledge over a period gets developed in the organisation and it resides in people, information files and databases. It is not always explicit but tacit in character and content, to know and acquire. To bring knowledge as critical input in the management process, it is necessary to have knowledge management systems.

· Effective use of knowledge depends on how a user decides to perform the work and personal ability to pick and choose and further manipulate for effective behaviour. Hence, with formal KM in place in the organisation, use of KM still depends on the person’s initiative, ability to envision and the problem solving skills.



11.13 Terminal Questions 
1. Explain the concept and philosophy of Decision Support Systems.

2. Explain different types of Decision Support Systems.

3. The Decision Support Systems can be based on three different approaches. Briefly explain each of these approaches.

4. Briefly explain the following:

a) Break-even Analysis Model

b) Return on Investment Analysis

5. Explain briefly the following cost accounting systems: 

a) Job order cost system

b) Process cost system

c) Period cost system

11.14 Answers
Answers to Self Assessment Questions
1. Accounting Systems

2. Data Analysis Systems

3. Behavioural Models

4. Management Science Models

5. Personnel Management

6. Queuing Theory

7. Job Order Cost System

8. Some tool, technique or model

9. Linear Programming Model

10. The mathematical programming model

11. Inference Mechanism

12. KMS architecture 

13. Knowledge transmission

14. Backward Chaining to goal; Forward Chaining to goal

Answers to Terminal Questions
1. Refer to 11.2

2. Refer to 11.2

3. Refer to 11.3

4. Refer to 11.6

5. Refer to 11.9
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12.4 Summary
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12.6 Answers to SAQs and TQs 

12.1 Introduction
Information Systems have grown powerful year after year. The role of the traditional MIS has been obscured by newer software applications. Various applications known collectively as enterprise resource planning (ERP) software has taken a dominant position among large business applications. These packages, which typically come in functional modules such as an accounting module, a human resources module, and a manufacturing supply chain module, serve many of the functions that a traditional MIS would, and they tend to be more flexible, integrated, and user-friendly than legacy MIS. While early implementations of ERP suites were largely cross-functional databases with minimal high-level management tools, later upgrades have added decision support and data manipulation tools to facilitate a wide range of analyses.

In future, MIS is likely to be verbal and qualitative in nature. It will depend upon the strength of the organizations Information Systems. Most of the enterprises are growing and their systems also have to grow. The ever growing demands of the systems will force out the old conventional systems by newer systems. The next decade is going to witness several fundamental and qualitative changes in the practice of management of commercial enterprises and other types of organizations.

These changes would be necessitated by better rates of economic growth, intensification of competition, diversified and rapid technological developments, continuing fluidity in economic-political environments, and socio-political changes involving the values and attitudes of people working in organizations at all levels. 

To support these demands and meet newer challenges in the business, organizations will have to resort to various technologies. This unit is based on such possible technologies which will enable the enterprises to support their MIS.

Learning Objective
In this unit, student will understand the following –

· The basic terminologies used in networks and definitions

· How a network could be used for business applications

· Types of networks – LAN, WAN, MAN, etc

· How intranet and extranet will help growing organizations

12.2 Basic Network Terminologies, Definition and applications
Though there are plenty of network terminologies, it may not be required to learn everything at this stage. Here only the basic terminologies are introduced along with their definition and applications. 

12.2.1 LAN – A local area network (LAN) is a computer network covering a small geographic area. It could be used in small places like a home, office, education institutions etc. LAN may be used to transfer data with reasonably high data transfer rates. Ethernet over unshielded twisted pair cabling, and Wi-Fi are the two most common technologies currently being used with LAN.

12.2.2 WAN – Wide Area Network (WAN) is a computer network that covers a broader area than LAN. The coverage is for metropolitan cities and state. It uses routers and public communications links with a very high data transfer rates. The largest and most well-known example of a WAN is the Internet. WANs are used to connect LANs and other types of networks together, so that users and computers in one location can communicate with users and computers in other locations. Many WANs are built for one particular organization and are private. Others, built by Internet service providers, provide connections from an organization’s LAN to the Internet. WANs are often built using leased lines. At each end of the leased line, a router connects to the LAN on one side and a hub within the WAN on the other. Leased lines can be very expensive. Instead of using leased lines, WANs can also be built using less costly circuit switching or packet switching methods explained later in this unit. 

12.2.3 MAN – Metropolitan area networks, or MANs, are large computer networks usually spanning a city. They typically use wireless infrastructure or Optical fiber connections to link their sites. The IEEE 802-2001 standard describes a MAN as being: 

“A MAN is optimized for a larger geographical area than is a LAN, ranging from several blocks of buildings to entire cities. MANs can also depend on communications channels of moderate-to-high data rates. A MAN might be owned and operated by a single organization, but it usually will be used by many individuals and organizations. MANs might also be owned and operated as public utilities. They will often provide means for internetworking of local networks. Metropolitan area networks can span up to 50km, devices used are modem and wire/cable “.

12.2.4 Point to Point LINKs – A point-to-point link provides a single, pre-established WAN communications path from the customer premises through a carrier network, such as a telephone company, to a remote network. Point-to-point lines are usually leased from a carrier and thus are often called leased lines. For a point-to-point line, the carrier allocates pairs of wire and facility hardware to your line only. These circuits are generally priced based on bandwidth required and distance between the two connected points.

12.2.5 Circuit Switching – Switched circuits allow data connections that can be initiated when needed and terminated when communication is complete. This works much like a normal telephone line works for voice communication. Integrated Services Digital Network (ISDN) is a good example of circuit switching. When a router has data for a remote site, the switched circuit is initiated with the circuit number of the remote network. In the case of ISDN circuits, the device actually places a call to the telephone number of the remote ISDN circuit. When the two networks are connected and authenticated, they can transfer data. When the data transmission is complete, the call can be terminated. 

12.2.6 Packet Switching – Packet switching is a WAN technology in which users share common carrier resources. Because this allows the carrier to make more efficient use of its infrastructure, the cost to the customer is generally much better than with point-to-point lines. In a packet switching setup, networks have connections into the carrier’s network, and many customers share the carrier’s network. The carrier can then create virtual circuits between customers’ sites by which packets of data are delivered from one to the other through the network. The section of the carrier’s network that is shared is often referred to as a cloud. 

12.2.7 Modem – A modem is a device that interprets digital and analog signals, enabling data to be transmitted over voice-grade telephone lines. At the source, digital signals are converted to a form suitable for transmission over analog communication facilities. At the destination, these analog signals are returned to their digital form. Figure 3-7 illustrates a simple modem-to-modem connection through a WAN. 

12.2.8 Internet – The Internet, sometimes called the "Information Superhighway", is a worldwide, publicly accessible series of interconnected computer networks that transmit data by packet switching using the standard Internet Protocol (IP). It is a "network of networks" that consists of millions of smaller domestic, academic, business, and government networks, which together carry various information and services, such as electronic mail, online chat, file transfer, and the interlinked web pages and other resources of the World Wide Web (WWW). The concept of sending electronic text messages between parties in a way analogous to mailing letters or memos predates the creation of the Internet. Even today it can be important to distinguish between Internet and internal e-mail systems. Internet e-mail may travel and be stored unencrypted on many other networks and machines out of both the sender’s and the recipient’s control. During this time it is quite possible for the content to be read and even tampered with by third parties, if anyone considers it important enough. Purely internal or intranet mail systems, where the information never leaves the corporate or organization’s network, are much more secure.

12.2.9 TCP (Transmission Control Protocol) and UDP (User Datagram Protocol) – These are the protocols by which data is transmitted over networks. TCP makes a virtual "connection", which gives some level of guarantee of reliability. UDP is a best-effort, connectionless transport, in which data packets that are lost in transit will not be re-sent. The application protocol sits on top of TCP and UDP. These define the specific messages and data formats sent and understood by the applications running at each end of the communication. Examples of these protocols are HTTP, FTP, and SMTP.

12.2.10 WWW – The World Wide Web is a huge set of interlinked documents, images and other resources, linked by hyperlinks and URLs. These hyperlinks and URLs allow the web servers and other machines that store originals, and cached copies, of these resources to deliver them as required using HTTP (Hypertext Transfer Protocol). HTTP is only one of the communication protocols used on the Internet. Web services also use HTTP to allow software systems to communicate in order to share and exchange business logic and data.

12.2.11 Voice telephony (VoIP) – VoIP stands for Voice over IP, where IP refers to the Internet Protocol that underlies all Internet communication. This phenomenon began as an optional two-way voice extension to some of the instant messaging systems in businesses across the world. In recent years many VoIP systems have become as easy to use and as convenient as a normal telephone. The benefit is that, as the Internet carries the actual voice traffic, VoIP can be free or cost much less than a normal telephone call, especially over long distances and especially for those with always-on Internet connections. Thus, VoIP is maturing into a viable alternative to traditional telephones. Interoperability between different providers has improved. 

12.2.12 Internet: In the late 1960s, the U.S. Department of Defense came up with the idea of creating of a network of computers as a means of communication. This was useful for them initially in case of some national emergency such as a nuclear war. Thus, if one of these centers was destroyed, the others would still function. This first computer network was called DARPANET, which later became every famous as ARPANET. This idea was a real success, and researchers and educators saw the possibilities of using such networks in their own fields, and in the mid 1980s created NSFNET (the National Science Foundation NETwork) which linked five supercomputer centers. Today, the ever-growing network of computers around the world is called the Internet.
Internet is defined as network of networks in which computers communicate among themselves through some communication medium. The communication medium can be cable wire, micro waves, or satellite. Thousands of computers are interconnected across the world with the help of network. This helps in exchange of information in all types of communication. Internet is a very sentential part of any kind of business as it connects people-to-people, organization-to-organization in no time and less cost. Internet acts as an accelerator to the business and stand as a back bone.

In order to connect yourself to internet you need to have very less components. You need to have a computer, a browser program and a modem. For instance, a Macintosh or a PC is connected to a phone line or wireless and internet is accessed through internet explorer or Netscape navigator. Internet is made out of several parts. The important are WWW, email, mailing lists, discussion forums and news groups, Group chatting, Telnet, FTP, etc.

According to Hughes in 1993, World Wide Web is: "a wide-area hypermedia information retrieval initiative aiming to give universal access to a large universe of documents". To be simpler WWW which is popularly called as the WEB is system of interlinked hypertext documents which allow collaborating with remote sites and sharing the information. That means WWW is a part of Internet.

Benefits: Speed, vast resources and ability to directly communicate the users makes the Internet most useful to the world.

· It is considered as superior to best and biggest libraries in the world.

· Communication is a very important benefit of internet.

· With the invention of internet phone, one can talk with the people who are sitting abroad without paying abroad call charges and free of cost. 

Self Assessment Questions
1. LAN may be used to transfer data with reasonably high data transfer rates.

2. Packet circuits allow data connections that can be initiated when needed and terminated when communication is complete.

3. TCP and UDP are the protocols by which data is transmitted over networks.

4. What is the difference between WWW and internet?

5. What are the benefits of Internet?

12.3 The Intranet, Extranet and Internet
12.3.1 Intranet and Its Application to Business
An intranet is a private computer network. Intranet uses Internet protocols and network connectivity to securely share part of an organization’s information or operations with its employees. The same concepts and technologies of the Internet such as clients and servers running on the Internet protocol suite are used to build an intranet. HTTP, FTP and other Internet protocols are used in intranet. There is often an attempt to use Internet technologies to provide new interfaces with corporate "legacy" data and information systems.

Intranets are generally restricted to employees of the organization while extranets can generally be accessed by customers, suppliers, or other approved parties.

Increasingly, intranets are being used to deliver tools and applications, e.g., collaboration (to facilitate working in groups and teleconferencing) or sophisticated corporate directories, sales and CRM tools, project management etc., to advance productivity. Intranets are also being used as culture change platforms. For example, large numbers of employees discussing key issues in an online forum could lead to new ideas. Intranet traffic, like public-facing web site traffic, is better understood by using web metrics software to track overall activity, as well as through surveys of users. Most commonly, intranets are owned by the communications, HR or CIO areas of large organizations. 

Advantages of intranets
a) Increased Productivity: Intranets can help users to locate and view information faster and use applications relevant to their roles and responsibilities. With the help of a web browser interface, users can access data held in any database the organization wants to make available, anytime and – subject to security provisions – from anywhere within the company workstations, increasing employees’ ability to perform their jobs faster, more accurately, and with confidence that they have the right information. It also helps to improve the services provided to the users. 

b) Reduced Time: With intranets, organizations can make more information available to employees in less time. 

c) Improved Communication: Intranets can serve as powerful tools for communication within an organization, vertically and horizontally. From a communications standpoint, intranets are useful to communicate strategic initiatives that have a global reach throughout the organization. The type of information that can easily be conveyed is the purpose of the initiative and what the initiative is aiming to achieve, who is driving the initiative, results achieved to date, and who to speak to for more information. By providing this information on the intranet, staff have the opportunity to keep up-to-date with the strategic focus of the organization. 

d) Web Publishing: Web publishing allows ‘cumbersome’ corporate knowledge to be maintained and easily accessed throughout the company using hypermedia and Web technologies. 

e) Business operations and management: Intranets are also being used as a platform for developing and deploying applications to support business operations and decisions across the inter-networked enterprise. 

f) Cost-effective: Users can view information and data via web-browser rather than maintaining physical documents such as procedure manuals, internal phone list and requisition forms. 

g) Enhance Collaboration: With information easily accessible by all authorized users, teamwork is enabled. 

12.3.2 Extranet and Its Application To Business
An extranet is a private network that uses Internet protocols, network connectivity, and possibly the public telecommunication system to securely share part of an organization’s information or operations with suppliers, vendors, partners, customers or other businesses. An extranet can be viewed as part of a company’s Intranet that is extended to users outside the company. It has also been described as a "state of mind" in which the Internet is perceived as a way to do business with a pre-approved set of other companies business-to-business (B2B), in isolation from all other Internet users. In contrast, business-to-consumer (B2C) involves known server/s of one or more companies, communicating with previously unknown consumer users. 

An extranet may be considered as a private intranet mapped onto the Internet or some other transmission system not accessible to the general public, but is managed by more than one company’s administrators. 

An extranet requires security and privacy. These can include firewalls, server management, the issue and use of digital certificates or similar means of user authentication, encryption of messages. 

There are a variety of commercial extranet applications, some of which are for pure file management, and others which include broader collaboration and project management tools. Also exists a variety of Open Source extranet applications and modules, which can be integrated into other online collaborative applications such as Content Management Systems. 

Companies can use an extranet to:
· Exchange large volumes of data using Electronic Data Interchange (EDI) 

· Share product catalogs exclusively with wholesalers or those "in the trade" 

· Collaborate with other companies on joint development efforts 

· Jointly develop and use training programs with other companies 

· Provide or access services provided by one company to a group of other companies, such as an online banking application managed by one company on behalf of affiliated banks 

· Share news of common interest exclusively with partner companies 

Disadvantages
Extranets can be expensive to implement and maintain within an organization (e.g.: hardware, software, employee training costs) – if hosted internally instead of via an ASP. 

Security of extranets can be a big concern when dealing with valuable information. System access needs to be carefully controlled to avoid sensitive information falling into the wrong hands. 

Extranets can reduce personal contact (face-to-face meetings) with customers and business partners. This could cause a lack of connections made between people and a company, which hurts the business when it comes to loyalty of its business partners and customers.

Self Assessment Questions 
6. _______ is a private computer network.

7. With intranets, organizations can make more information available to employees in ______ time. 

8. Web publishing allows ‘cumbersome’ corporate knowledge to be maintained and easily accessed throughout the company using __________ and _________ technologies. 

9. A ______ requires security and privacy.

12.4 Summary
After going this unit, students would have understood the basics of networks. Students would have learnt the various types of inter organizational network, their appropriateness to the organization setup and their benefits to the organization. The various types of networks ranging from lan / wan to intranet and extranet and their utility is explained in this unit. 

12.5 Terminal Questions
1. Explain the need of networking organizational functions?

2. What is the difference between LAN and WAN?

3. Explain what is meant by switching and the types of switching?

4. What is Intranet? How is it useful to an organization?

5. Explain the advantage and disadvantage of Extranet?

12.6 Answers
Answers to Self Assessment Questions
1. True

2. False

3. True

4. WWW is a part of Internet 

5. Speed, vast resources and ability to directly communicate the users

6. Intranet

7. Less

8. hypermedia and Web

9. Extranet

Answers to Terminal Questions 
1. Refer 12.1 

2. Refer 12.2.1 and 12.2.2

3. Refer 12.2.5 and 12.2.6

4. Refer 12.3.1

5. Refer 12.3.2
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13.1 Introduction
In the last unit you have studied about the organization of MIS. You learnt about basic concepts of computer system. You have also learnt about the scope of technology in MIS. You learnt about the basic concepts of network llike LAN, WAN, MAN, point to point links, switching techniques and internet. In the last unit you learnt about the difference between internet, intranet and extranet. In this unit you will learn about the management of Information by officers. Of all the changes that have swept over the business landscape in the past 50 years, undoubtedly the most significant is the evolution and expansion of the role of IT and the impact it had on running a global company. During this period, IT has migrated from the back office to the executive committee, from the cost centre to the revenue driver, from the operational outpost to the strategic cornerstone. This unit deals with the evolution of the Information Systems Function and the role of the Chief Information Officer (CIO) in an organization.

Learning Objectives 
After studying this unit, you will be able to:

· Describe the evolution of the information systems function

· Explain the need and the role of a Chief Information Officer (CIO)

· State the responsibilities of a Chief Information Officer (CIO)

13.2 Evolution of the Information Systems Function
Information systems, IT, and MIS are all terms used for the functional department that manages computer operations. Traditionally this department has been reporting to the financial organization. Today, organizations have started realizing the critical role that IT has in an organization, and computer resources have moved out of the ivory tower of computer operations to the user’s desktop with personal computers. In contemporary IT-savvy organizations, a network is used to move information around the organization and between desktops.

The sharing of data has reached new levels with the explosion of the Internet, both in the office and at home. The broadband communi​cation wave has created an extended office (virtual workplace) at home.

The Internet and PC have changed, and moved IT from being a back-office, personal productivity tool, to a business tool. The PC has become as necessary as pads and pencils to the daily workforce. The wave of ERP has created a new level of automation, and has streamlined and brought power to front-office sales and marketing organizations.

IT leadership had to direct its efforts towards business process redesigning and reworking the customer touch. The IT leader is no longer relegated to looking after the IT department but has become a strategic business partner, actively involved in moving the business into future. The changing business organization is taking individuals who are working ‘up’ the organization through the IT department (senior IT officers) transforming them and into business strategists.

The next generation enterprises will be organizations that use the right mix of technology, business structures, and processes to serve customers in real time. Ultimately, these will become fully integrated enterprises with applications linking seamlessly to customers, partners, vendors, and suppliers. 

As the influence of IT in an organization in​creases, the IT leadership has been migrating into executive offices and becoming as important as the chief financial officer (CFO) in many corporations. As the IT leadership in an organization starts focusing more on business issues and IT operations, technology issues are being ignored. In situations like this, competitors exploit new technologies to capture greater market share, leaving the organization in a reactive situation. 

A new trend is the creation of an IT leadership team com​prising the Chief Technology Officer (CTO) and the Chief Information Officer (CIO). This organizational structure will make the CIO trained in business operations, and allow the CTO to focus on how technology can be used to achieve business goals. The CIO’s role is more of managing changes and relationships and the CTO’s role is more oriented towards technology, implementation of projects, and streamlining back-office operations. But this is so in only very large organizations with a big IT infrastructure backbone. Otherwise, the CIO’s and the CTO’s role is a single combined role. Figure 10.1 shows the challenge faced by the CIO.



Fig. 13.1: The CIO Challenge

The role and very title of the senior-most IT executive has morphed from data-processing manager, whose primary function was to automate manual processes, to Chief Information Officer responsible for driving technology and often business strategy. Today, the CIO is expected to conceive and execute the company-wide initiatives that are the basic building blocks of launching a company into market leadership.

‘Digital dashboards’ have emerged in the executive suite for corporate chieftains to have an up-to-the-minute read on the financial and operational health of the companies they lead. All this has to happen seamlessly, without failure, and with a few rupees to get it done. The continued evolution of the CIO role – and the resultant pressures of being a CIO in a global, multi-divisional organization – has never been more impacted. A CIO’s performance depends in part on advances in technological development as well as on his ability to deliver against the competition, which impels corporate leaders to extract every bit of strategic advantage from their organizations’ information assets.

As if, these tasks were not challenging enough, the CIO’s role is tested even more as innovation becomes increasingly more difficult in today’s constrained economic environment. Today, the CIO in a global organ​ization has become a major league player on the CEO’s leadership team, with ample opportunities to shape strategy, set corporate direction, and lead change. Long after the excesses of the 1990s have been worked off, the era may be most remembered as the decade when corporate leaders recognized that technology is an engine of the business. The challenge facing CIOs today is to apply that insight throughout the organization. It calls for an executive with a rare blend of technical expertise and business acumen. 

Today, every core process in a company is enabled with technology and the strategic focus is on the use of information to improve customer satisfaction and gain competitive advantage. Twenty-five years ago, technology consisted of mainframes in the back office; today, the cus​tomer and the company both have the advantage of interacting directly with each other through technology. Overnight, it became a situation of trying to control the growth of IT and ensuring some consistency in the way it was implemented across a company. Then came the Internet revolution, and we went from a world with three or four primary pro​viders of technology to one with a seemingly infinite number of software companies, networks, information services, and hardware companies. The CIO’s priorities have shifted to managing growth and helping the company gain a strategic advantage by investing its IT money as effectively as possible.

Business and CIOs in particular, have entered a new phase. CIOs now go to work every day with the plan to consolidate and rationalize the IT explosion of the 1990s, optimizing systems to get the highest possible returns from the business’ technology investments. In practical terms, this means effectively managing the tension between the demand to deliver innovation and the need for rigorous expense control. Technology now dictates how businesses develop, change, and evolve.

This is the reason why corporations cannot just settle for anybody to run the IT shop. They need innovative technology, leaders who look at IT as an asset and continually question what the organization can do with technology to drive up revenue, and not just to drive out costs. This kind of role will become more and more crucial, and in some cases will transform into the leadership of the company.

Self Assessment Questions: True or False
1. In contemporary IT-savvy organizations, a network is used to move information around the organization and between desktops.

2. The CIO’s role is more oriented towards technology, implementation of projects, and streamlining back-office operations.

13.3 Chief Information Officer (CIO)
Chief Information Officers are senior executives responsible for all aspects of their companies’ information technology and systems. They direct the use of IT to support the company’s goals. With knowledge of both the technology and business process and a cross-functional perspective, they are usually the managers most capable of aligning the organization’s technology deployment strategy with its business strategy. 

CIOs oversee technology purchases, implementation, and various related services provided by the Information Systems Department. However, in many leading-edge organizations, the CIO delegates many of the tactical and operational issues to an IT manager in order to focus on more strategic concerns.

The ‘information’ part of the CIO’s job is getting increasingly important. The effective and strategic use of common enterprise-wide infor​mation requires someone with a cross-functional perspective. CIOs have taken a leadership role in reengineering their organizations’ business processes and the underpinning IT infrastructures to achieve more productive, efficient, and valuable use of information within the enterprise.

Many also take a leader’s role in knowledge management and the valuation of intellectual capital. Similarly, CIOs are in an ideal position to lead their organizations’ Internet and Web initiatives. They usually report to the CEO, COO (Chief Operating Officer), or CFO, and often have a seat on the executive steering committee or board (or at least have frequent and close access to top officers). While the specific title CIO is generally a clear indication of an IT executive’s senior rank and strategic influence, many executives with the title VP or Director of IT, Information Systems, or Information Services hold comparable positions.

Self Assessment Questions: True or False
3. Chief Information Officers are senior executives responsible for all aspects of their companies’ information technology and systems. 

4. The CFO have taken a leadership role in reengineering their organizations’ business processes and the underpinning IT infrastructures to achieve more productive, efficient, and valuable use of information within the enterprise.

13.4 The Role of a CIO
The CIO of an organization has to play the following roles 

Leader: The CIO is part of the senior executive group and the most senior manager responsible for IT. As a leader, the Information Systems Manager is responsible for supervising, hiring, training, and motivating information systems personnel. The CIO leads all usage of IT from a business perspective.

Spokesman: This role incorporates activities that require the CIO to extend organizational contacts outside the department to other areas of the organization. Frequently, he or she must cross the traditional departmental boundaries and become involved in affairs of production, distribution, marketing, and finance. It has been shown that keeping in touch with top executives as well as key users is critical. 

The spokesman’s role demands that the information systems manager acts as an information disseminator and politician, ensuring that the infor​mation systems department is properly connected to the top level of the organization and to the key decision makers in other departments.

Monitor: The CIO must scan the external environment to keep up with technical changes and competition. In acting as the firm’s technical innovator, the information systems manager identifies new ideas from sources outside the organization. A CIO is proactive and knowledgeable about opportunities for the use of IT in the respective industry.

Liaison: The CIO is responsible for developing a working relationship between IT and the business units that fits the organization’s objectives, man​agement style, and culture. The Information Systems Manager must communicate with the external environment including exchanging information with the departments of suppliers, customers, buyers, market analysts, and the media. To meet a distinct set of information systems requirements and work in joint supplier-customer teams, the CIO should communicate information systems capabilities to meet the requirements of suppliers and customers. In order to maintain the compatibility of inter-organizational networks, the CIOs need to liaison with their equivalents in other organizations.

Entrepreneur: The CIO plays an important role in influencing the overall strategy and planning in the organization and translates these organizational strategies and plans into definitive information systems actions. A CIO identifies business needs and develops solutions that change business situations. A major responsibility of the Information Systems Manager is to ensure that the rapidly evolving technical opportunities are understood, planned, implemented, and strategically exploited in the organization. A proactive CIO not only sets MIS planning objectives consistent with the firm’s overall objectives, but, as an organ​izational change agent, is also able to influence the future strategic direction and opportunities of the firm.

Resource Allocator: The Information Systems Manager must decide how to allocate human, financial, and information resources. As the Information Systems Department acts as the main custodian of corporate data, ‘information’ resource allocation decisions are becoming critical to the success of organizations. These decisions affect departmental data management, standards, and control. The CIO acts as a steward of Information and IT resources for the organization, e.g., the finance head is the steward of financial resources.

13.4.1 The ClO’s Role in Innovation
Forcing innovation is probably the dot-com era’s most worthwhile legacy. The advent of the Internet spurred every business organization to take a new look at its business model. In the financial services industry, thinking about new ways to touch the customer forced companies to consider alternative channels of distribution that utilize the World Wide Web, call centers, and traditional brick and mortar models to provide unprecedented levels of customer access.

Likewise, in other industries, the digital directive has focused the management’s attention on supply chain issues, logistics, and distribution. As impatient shareholders press for steady productivity improvement, IT departments are being called upon to create efficiencies, drive costs down, and streamline buyer and supplier behaviour.

This effort is likely to continue for the next three to five years in just about every industrial sector we care to name, as corporations continue to look to technology and the CIO for ways to make better business decisions, improve returns, and build connectivity, both within the organ​ization and across the length of the value chain. Without a background in technology, the ability to manage people who supply technology is often limited. Today’s CIOs are becoming more like investment portfolio managers.

CIOs need to know when to build capabilities internally versus out​sourcing some part of the portfolio to suppliers versus building alliances and forging partnerships. How do a CEO and CIO jointly architect the business so that they can derive as much efficiency and value out of the entire portfolio as possible? More and more evidence supports the case for a CIO to possess as sharp business acumen as any operating executive. In very large organizations, the CIO is in charge of thousands of people and an annual budget of billions of dollars. The position requires strong organizational leadership and financial management skills, and also calls for an ability to balance short-term realities against long-term objectives.

CIOs have become policy-level executives in most companies. Strong communication skills are another essential component of this tool kit. The CIO should be able to present the business case to the technical people and the technical case to the business people. But more than anything else, the CIO needs to be a leader who can build and inspire a high-performance team.

A CIO needs to learn the strengths and weaknesses of existing IT systems as the basis for strategic and tactical decision-making in order to make a successful enterprise-wide information systems initiative to capture the organization’s mission-specific business rules (enterprise requirements, work flow, structure, procedures, etc.). Then, based on this extracted business logic, development or redevelopment of the information systems application infrastructure commences.

For proper alignment of the business and IT strategy, it is important for the CIO to do the following.

· Understand die process by which the company gains a comprehensive view of the Interoperation, interrelationships, and interdependencies of the IT environment, in order to gain the most effective analysis of all potential IT impacts of the proposed changes.

· Implement the process by which the modernization project is carried out, which can include any combination of the following:

1. Migration – databases, platforms, languages, and data

2. Transformation – data-field adjustment, naming standardization, and system consolidation

3. Redevelopment – application mining, process mining, and Web redeployment

Maintain the process by which an IT data repository is continuously updated, in order to facilitate more effective understanding, manage​ment, and maintenance of complex IT environments, providing CIOs with the information they need in order to effectively manage system changes and enhancements and adapt to new technologies and business needs. The resulting detailed reports contain the information that IT management requires in order to fully understand legacy systems. 

For an effective IT organization, a CIO needs to:

· Achieve two-way strategic alignment – management and IT must work together to ensure that their initiatives are aligned.

· Develop effective relationships with line management – communication between IT and line personnel will ensure integration of business and technology Capabilities.

· Deliver and implement new systems – systems delivery will include not only development but also procurement and integration.

· Build and manage infrastructure – IT units must develop architecture, establish standards, communicate the value of the infra​structure, and operate the increasingly complex infrastructure.

· Re-skill the IT organization – new skills, not just technical skills but business skills, will be needed.

· Manage vendor partnerships – IT managers must be informed buyers and negotiators.

· Build high-performance IT applications – the IT unit must meet increasingly demanding performance goals.

13.4.2 Surveying the Business
Information systems play an important role in reshaping business operations, so it is imperative for the information systems management to understand the business. Where earlier information systems planning was restricted to studying the internal operations, today it has become important to understand not only the internal business environment, which reflects consumer trends, economy, political factors, and technological innovations, but also the industry that the business is in, the company itself, and the situation within the industry. For example, in the post- administered price mechanism (APM) scenario in the petroleum industry, the petroleum companies would have to rethink their marketing and operation strategies to compete. Although IOC (Indian Oil Corporation) has the maximum refining capacity, BPCL gave it good competition because of its well-aligned information systems and business strategy. Finding out how the enterprise views IT, versus how IT views itself, is a vital step in aligning both business and IT expectations.

The first thing a CIO needs to do is to work from the outside inward by evaluating how the current systems work – or do not work – for cus​tomers. Do we understand how our customers eventually use the information we provide? How is the information used by our best customers compared to our low-return customers? It is important to spend a day in the life of customers to best determine what the company can provide to help them get the job done.

13.4.3 Evaluating the Budget and Priorities
This is part of an IT-wide process of determining the value of each IT project, and making sure that spending levels are appropriate for the expected value of each programme. By examining how IT organizations allocate scarce resources, it is possible to infer what their priorities are. This involves really digging into the budget. This exercise requires IT executives to break apart the budget and allocate it into certain processes. The IT budget can be broken into nine different ‘process families’:

• Managing IT business value

• Providing enterprise IT management systems

• Managing IT portfolio/budgeting

• Managing organization structure and skills

• Realizing solutions

• Deploying solutions

• Delivering operational services

• Managing IT assets and infrastructure

• Satisfying customer relationships

By comparing actual money spent versus the budgeted amount, along with the cost of full-time equivalents devoted to each process family, an enterprise can arrive at the percentage of resources allocated to each group.

13.4.4 Initiating Portfolio Management
It is a good business practice to manage IT as a portfolio of applications. By understanding where in the portfolio their investments fall, CIOs can align their goals with business priorities. The Portfolio Management Model divides IT projects into three categories of ascending risk and potential value:

• Core and non-discretionary spending

• Enhancements and upgrades

• Applying new strategic IT tools

Once CIOs classify their IT portfolios by category, they can check to see whether their emphasis matches the IT value profile. Each section of the portfolio should show different and appropriate levels of return according to the company’s IT value profile. CIOs can use the data to adjust spending appropriately. For example, it is all right to spend 80 per cent of the budget on core and non-discretionary spending if the enterprise has a commodity profile. But if the organization wants IT to act as a partner, then the way money is allocated for IT should change.

13.4.5 Analyzing IT Operations
One of the major responsibilities of the CIO is to establish the credibility of the systems organization. The systems department should not only focus on providing better service to the various lines of business but also help businesses operate better. If the CIO wants to be taken seriously, he needs to do what other executives do and have his own business metrics and performance measurements, so that he can effectively measure his internal business performance. Other business departments have them, but CIOs generally do not because IT has always been viewed as a cost center. Measurements in IT tend to be vague and lacking in context. For example, ‘I had 14 projects last year, and I did them well.’ But there is no real business measurement there. How many projects should the manager have had? Did he really have the capacity to handle 14 projects?

A CIO should explore running their area more like a service operation rather than a cost center, and develop metrics that track the perform​ance of the information systems staff, as well as the equipment comprising the applications, infrastructure, and networks under the CIO’s control. The first step, they say, is to implement service level agreements (SLAs) with business units. It sets the expectation on the technical areas of the CIO’s operations. At a minimum, they should set up what is expected and what levels of service the equipment will provide.

The underlying SLAs should be some sort of a charge-back system with business units, particularly when it comes to apportioning staff time. If information systems are now providing a service, the staff need to understand where the service is being used to be properly remunerate or to demonstrate where the value is.

The second part of the IT operations equation is computer equip​ment, and CIOs must have a firm handle on how that equipment is being used. There are software to help with the people picture, and there are other products that can monitor hardware performance, such as network and server uptime. One of the major roles of the CIO is to make the organization information systems savvy and increase the tech​nological maturity of the information systems organization.

A major part of the CIO’s job is to make the users aware of the opportunities arising as a result of technical innovations, how this can help them perform better, and familiarizing them with computers and information systems applications. The information systems management also has the job of helping the end-users adapt to the changes caused by information systems, and to encourage their use.

Finally, CIOs need to institute life cycle management with their appli​cations and computer equipment. Most IT organizations do not have any idea of the life cycle of an application – how long they want it to last, and when it needs to be refurbished, replaced, or disposed off. Lacking this knowledge, it is easy for applications to linger long after they should be gone, and for companies to spend far too much money on maintaining ailing applications.

13.4.6 Measuring Performance Using Appropriate Metrics
CI3Os express frustration that decision makers in their enterprises view technology as a commodity and use cost-oriented evaluations such as decreasing costs or ROI. Traditionally, organizations manage IT on a series of cost-driven, rather than value-driven, metrics. There is a great divide between the IT funding levels and existing performance measure​ment criteria. Most business executives measure the value of their business in terms of market share, debt-to-equity ratio, and inventory turns, but in information systems that is not the case.

Regardless of what is on hand or what needs to be purchased for the proper connectivity strategy, the upper management needs a clear ROI projection before any of the actual work required to establish an IT organization can begin in earnest. Some pertinent questions could be: in the process of strategic integration, is it possible to merge the current channels – online sales, customer portals, salespeople, marketing efforts – into one platform? Is it possible to shift information systems resources to gain richer interactions with customers and increase cost-effectiveness? Is it possible to add another layer to the existing structure rather than overhauling the current set-up? Is it necessary to overhaul the infra​structure or is it possible to outsource the entire effort?

The answers to these questions give the CIO an idea of ROI metrics in the medium and long term, but they also give solid parameters to judge how long such an initiative will take to be successfully implemented. This is the type of information CEOs and COOs need in order to determine whether the connected enterprise ‘ends’ will justify the fiscal ‘means’, even with annual budgets potentially shrinking by 10% over the next few years.

After instituting measurement methods, it is vital to use the data to establish information systems metrics that highlight the value of IT. A ‘CIO dashboard’ or software can integrate the various streams of data into one place to show the important value indicators that help the CIO manage the performance of an organization, according to the right measures. 

The key here is to find the right things to measure, and modify targets based on experience and benchmarking. There are plenty of dashboards, for example, which measure mechanical things such as server and net​work uptime, how fast requests for enhancements get fulfilled, or help-desk metrics. But there are no dashboards for IT executives that tell them whether they are providing value for the money spent, and which would measure things such as staff utilization, the health of the appli​cation suites and infrastructure, and asset management by portfolio.

If the top five or six people in the IT group can see those things rela​tively easily and use the dashboard to drill down further into the issues and problems, it will help add value. The key is to keep it relatively simple, and to make sure the data is timely.

13.4.7 Communicating Performance and Value
Once IT executives get their performance measurements in place, they need to share the value metrics throughout the company. One of the first places where this should happen is at the executive committee meetings. Technology strategy should be absolutely transparent, in presentation form, with all the details (not only technical but also business/process) to which the executives can relate. One way to build a well-rounded IT presentation is to use the balanced scorecard methodology, which is proving valuable to many companies. If a company uses the balanced scorecard already, the smart move is to embed IT initiatives and indicators within corporate strategic goals.

13.4.8 Benchmarking Against Peers
CIOs need to look outside their walls and compare the performance of their IT organizations to those of other companies, both within their industry and category leaders from other arenas.

Peer-to-peer or P2P benchmarking provides valuable insights for CIOs into gathering performance comparisons. Information systems executives should try to gather information across a wide range of topics. While spending is always the measure that most companies primarily compare, balanced scorecard variables can also be applied to the process. 

Research​ing on topics such as utilization of staff, how organizations satisfy their internal and external client needs, and whether or not they manage IT as a series of portfolios is suggested. This will give CIOs the depth of information necessary to truly track and compare performance, and implement the best new practices.

13.4.9 Acting as a Visionary
Most CIOs have not been given the experience or the training to use IT to drive revenues. But that is how the leading CIOs of tomorrow will think. A CIO’s knowledge of a particular technology should make him the best person to help the CEO use that technology to win. The next several years will challenge IT leaders to become partners with their internal customers, sharing in the setting of corporate direction and seizing growth opportunities. They will have to broaden their visions and shift their priorities from saving money for the company to creating value for customers. Although excessive costs, process inefficiencies, legacy systems, software bugs, and laggard implementations will remain big concerns, IT’s greatest impact will continue to be in finding innovative business uses of technology.

Cutting-edge technology, bigger and faster networks, and more ‘enabling’ devices may or may not be relevant. After three years of cutbacks, what counts for an IT organization is the ability to foster its innovative capability to exploit changing conditions, and then to imagine how the business and IT strategies interweave to create value. Examples are ICICI, MUL, and BPCL. Most top executives have already grasped this new reality. They see that the path to greater customer value and competitive differentiation is paved with real-time data and lit by customer insights derived from that data.

CIOs must work even harder to escape the organizational status quo, and venture out of their technologist comfort zone to put the plan into action. A CIO must keep enhancing his influence by making sure that he and his team understand the strategies of the internal customers and finding people who can help them. As better information inevitably shifts market power toward customers, the innovative use of this information will be at the heart of differentiation. And as the shift takes hold, the CIO is in a better position to offer ideas than other top managers.

Cost savings and productivity gains alone no longer give companies a strategic advantage; generating revenue and offering innovative busi​ness solutions do. Instead of remaining a cost center – and ultimately a liability – IT must think about remaking itself as a revenue generator by proactively identifying and acting on opportunities to accelerate business strategy.

Self Assessment Questions: 
5. A CIO is ________ and _________ about opportunities for the use of IT in the respective industry.

6. A major responsibility of the ___________ is to ensure that the rapidly evolving technical opportunities are understood, planned, implemented, and strategically exploited in the organization.

13.5 Challenges of a CIO
Modern businesses will have to address a common set of issues involving the role of the CIO. 

Major challenges include:

· Transforming the IT function from tactical operations to more global strategic Planning.

· Redefining the appropriate training and background of the CIO to include more business and financial experience in addition to a technical background.

· Redefining the ideal skill set for the CIO.

· Improving the communication between the CIO and the senior policy makers in the organization.

· Making sure that the value of the IT function is more fully understood by senior management.

· Understanding why the current CIO role remains largely out of sync with the increasing importance of IT to a company’s success.

· Successfully managing the evolution of the CIO’s role ‘on the fly’.

· Finding ways to deal with some of the most significant national dif​ferences in the IT function in Europe as their economies become increasingly coordinated.

· Learning how to harness the changing IT function to maximize cor​porate competitiveness and growth.

· To meet these challenges, companies will have to identify and over​come the key barriers to this critical transformation of the IT function.

· The CIO’s lack of access to decision makers.

· Persistent corporate instability due to takeovers, mergers, and acquisitions.

· The outdated view of the CIO as only a high-class technician.

· Poorly articulated or non-existent evaluation system for CIOs (in Europe).

· Poor incentives in the CIO’s remuneration package (particularly in Europe), including the lack of deferred remuneration and inadequate salaries.

· The CIOs’ own ambivalence about their new role and their reluctance to change the status quo.

It is the human factor that is sometimes overlooked in the rush to examine the structural impediments to corporate change. It is not just organizations that will have to change to adapt to the brave new world of knowledge management. To negotiate successfully the sea change that corporate IT functions are experiencing, CIOs will have to take a hard look at their own beliefs, attitudes, and convictions, formed at a time when their jobs call for skills very different from those demanded today.

Self Assessment Questions: True or False
7. One of the major challenges includes transforming the IT function from tactical operations to more global strategic Planning.

8. Understanding why the current CIO role remains largely out of sync with the increasing importance of IT to a company’s success.

13.6 Summary
Now you must be able to explain the challenges faced by the CIO A new trend in organizations is the creation of an IT leadership team com​prising the Chief Technology Officer (CTO) and the Chief Information Officer (CIO). This organizational structure will make the CIO trained in business operations, and allow the CTO to focus on how technology can be used to achieve business goals.

· The role of the CIO is shifting from technical planning and implementation to strategic planning. The current role of the CIO appears to be more tactical than broadly strategic. 

· CIOs tend to focus on the planning and implementation of specific information technologies, rather than on long-term company strategy. 

· The relatively limited vision of the IT function will need to be expanded, as knowledge management is recognized by the CEO and board as a central component of strategic planning.

· This change in orientation will have an im​portant impact on the future training and recruitment of CIOs. The CIO will increasingly become an important voice in strategic planning.

· Leading the transformation of the CIO role is an important human resource challenge for companies. After reading this unit you will be able to describe the evolution of the information systems function. 

13.7 Terminal Questions
1. Discuss the role of the CIO in changing IT scenario.

2. What do you understand by Service Level Agreements (SLAs)? Why are they needed? What is the role of the CIO in drafting these?

3. Discuss the importance of the role of a CIO as a spokesperson.

4. Discuss the major challenges before a CIO.

5. Explain briefly the different roles played by a CIO.

13.8 Answers
Answers to Self Assessment Questions
1. True

2. False

3. True

4. False

5. Proactive and knowledgeable

6. Information System Manager

7. True

8. True

Answers to Terminal Questions
1. Refer to 13.2

2. Refer to 13.4

3. Refer to 13.4

4. Refer to 13.5

5. Refer to 13.4
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14.1 Introduction
In the earlier unit you have learnt about the challenges by the CIO. You have also learnt about the new trends of the organizations in IT. In this unit you will learn about the database management systems which is essential for the maintenance of information and also it helps in accessing the information for analysis purpose.

Table 14.1: Concepts of DBMS
	Data 
	Data is a raw fact which can be recorded and has specific meaning. 

	DBMS-Definition
	A DBMS is a complex set of software programs that controls the organization, storage and retrieval of data in a database.

	What does it consist of?
	· Collection of related data 

· Set of programs to access those data. 

· A complete definition or description of the database Structures and Constraints.

	Where are the DBMS used? 
	· All areas where computers are used, including business, engineering, law, education, banking, hotel and airline reservation.

	Examples of DBMS
	· Multimedia databases can store pictures, video clips and sound messages.

· Geographic information system can store and analyze maps, weather data and satellite images.


Learning Objectives
After studying this unit, you will be able to:

· Explain the scope of technology in supporting Information Technology and MIS.

· Describe Processing of Data, Transaction, Application and Information for MIS.

· Examine the role and importance of human factors in IS Design.

· Explain the relevance of IT to MIS Design.

· Enumerate the steps in a quality assur​ance programme. 

14.2 Types of databases users
Different persons who are involved in the design, use and maintenance of a large database having many users are:

1. Database Administrator [DBA]

2. Database Designers [DBD]

3. End Users

4. System Analysts and Application Programmers

5. DBMS System Designers and Implementers

6. Tool Developers

14.2.1 Database Administrator [DBA]
· Database is one of the many Primary resources that are used by many people in an Organization. 

· DBMS and related software are the secondary resources. Administering this secondary resource is the responsibility of the Database Administrator.

· He usually has the complete authority to access and monitor the database. 

· He is responsible for creating, modifying, and maintaining the Database.

· He grants permission to the users of the database.

· He stores the profile of each user in the database.

· He defines procedures to recover the database resulting from failures due to human, natural or hardware causes.

14.2.2 Database Designers [DBD]
· A Database Designer should design the database in such a manner that it should meet the requirements of the clients.

14.2.3 End Users
· People, who access the database, query and update the database and generate the various reports: the database primarily exists for their use.

· End users are of two types: 

Casual users – are the users accessing the DBMS with SQL queries.

Naïve users – are the users accessing the DBMS through menus.

14.2.4 System analysts and Application Programmers
· System analysts collect the information regarding requirements of the end users and develop specifications for caned transactions (Standardized queries and updates with carefully programmed data validity checking) that meet their requirements.

· Application programmers implement specifications developed by the System Analysts in the form of programs, they are also responsible to test, debug, document and maintain these programs. These are the programmers who write menus applications.

14.2.5 DBMS system designers and implementers
Implementers – implement the DBMS modules and interfaces as a software package.

14.2.6 Tool Developers
· Tools are the third party optional software packages which are not available with the DBMS. They include packages for DB design, performance, monitoring, graphical interacts. In many cases independent software vendors develop and market these tools. They are called Tool Developers.

14.2.7 Operators and Maintenance Personnel
These are the system administration personnel that are responsible for the actual running and maintenance of the hardware and software environment for the DB system

Types of databases:
The database is broadly classified in to four levels. They are

· Flat file

· The Hierarchical database

· The network database

· The relational database

Flat File: These are made of set of strings in one or more files that can be parsed to get the information they store. But this can be completed when you try to replicate more complex data structures. The data can be separated by simple comma for a small data store and can use tab if data is complex. The main problem with flat file is, it is prone to error. The locking mechanism is not there which is inherent that can detect when a file is deleted or modified. For instance, a flat model database includes only zip codes. Within the database, there will only be one column and each new row within that one column will be a new zip code.

The Hierarchical database: It resembles tree structure. In this database, each link is nested to the order to keep data organized in a particular order on a same level list. For instance, a hierarchal database of sales, may list each days sales as a separate file. Within this nested file are all of the sales (same types of data) for the day.

The Network database: In this type of database, a record is stored with a link to other records – in effect networked. They are sometimes referred to as a pointer that means it can be a variety of different types of information such as node numbers or even a disk address. 

The relational database: The relational model represents the database as a collection of relations having a set of rows and columns, each of which is assigned a unique name. Relation consists of a relational schema [structure of table] and relational instance [data in a table at the particular time]; there is a close correspondence between the concept of table and the mathematical concept of relation.

In relational model we use certain conventions. For instance, a row is called a tuple and a column is termed as an attribute. The domain of a relational schema is a pool of legal values.

Student [Reg. No, name, Addr, Phone, Dbirth, GPA]

In this example, Student is a relation and the attributes [columns] are RegNo, Name, Addr, Phone, Dbirth. A possible tuple for the Student relation is [‘MBA02C1101', ' Nupur Rastogi’, '440, 1-main, 2nd cross, Airport Road, Kodenahalli, Bangalore-560008', 25256789, 11-Jan-1986].

The domain of each attribute is as follows:

RegNo. : 10 alphanumeric characters

Name : characters

Addr : Alphanumeric characters

Phone : 7 digits

Dbirth : Date

Characteristics of a relation:

1. The tuples in the relation need not be ordered.

2. Each tuple in the relation is an entity.

Self Assessments Questions
1. In __________ type of database, a record is stored with a link to other records.

2. What are the types of end users?

14.3 DBMS
14.3.1 Functions: The basic functions of DBMS in addition to centralised databases are: 

1. Distributed query processing: Distributed query processing means the ability to access remote sites and transmit queries and data among the various sites via the communication network.

2. Data tracing: DDBMS should have the ability to keep track of the data distribution, fragmentation and replication by maintaining DDBMS catalog.

3. Distributed transaction management In DDBMS transactions that accesses data from more than one site and it synchronizes the access to distributed data and maintains integrity of the overall database.

4. Distributed database recovery: The ability to recover from individual site crashes and from new types of failures.

5. Security: It must be executed with the proper management of the security of the data and the authorization/access privileges of the users.

6. Distributed directory (catalog) management: A directory contains information (Metadata) about data in the database. The directory may be global for the entire DDB, or local for each site. The placement and distribution of the directory are design and policy issues.

These functions increase the complexity of a DDBMS over a centralized DBMS.

Functions of Centralized database
1. It provides a complete view of your data. For example, you can query for the number of customers worldwide or the worldwide inventory level of a product. 

2. It is easier to manage a centralized database than several distributed databases. 

14.3.2 Comparison between file processing system and DBMS
Table 14.1: Traditional File system Vs Modern DBMS
	Traditional File System
	Modern Database Management Systems

	Traditional File system is the system that was followed before the advent of DBMS i.e., it is the older way. 
	This is the Modern way which has replaced the older concept of File system.

	In Traditional file processing, data definition is part of the application program and works with only specific application.
	· Data definition is part of the DBMS 

· Application is independent and can be used with any application.

	File systems are Design Driven; they require design/coding change when new kind of data occurs. 

E.g.: In a traditional employee the master file has Emp_name, Emp_id, Emp_addr, Emp_design, Emp_dept, Emp_sal, if we want to insert one more column ‘Emp_Mob number’ then it requires a complete restructuring of the file or redesign of the application code, even though basically all the data except that in one column is the same. 
	· One extra column (Attribute) can be added without any difficulty 

· Minor coding changes in the Application program may be required.

	Traditional File system keeps redundant [duplicate] information in many locations. This might result in the loss of Data Consistency.

For e.g.: Employee names might exist in separate files like Payroll Master File and also in Employee Benefit Master File etc. Now if an employee changes his or her last name, the name might be changed in the pay roll master file but not be changed in Employee Benefit Master File etc. This might result in the loss of Data Consistency.
	Redundancy is eliminated to the maximum extent in DBMS if properly defined.

	In a File system data is scattered in various files, and each of these files may be in different formats, making it difficult to write new application programs to retrieve the appropriate data.
	This problem is completely solved here.

	Security features are to be coded in the Application Program itself.
	Coding for security requirements is not required as most of them have been taken care by the DBMS.


14.3.3 Advantages
The following are the advantages of DBMS 

1. Redundancy is reduced

2. Data located on a server can be shared by clients

3. Integrity (accuracy) can be maintained 

4. Security features protect the Data from unauthorized access

5. Modern DBMS support internet based application.

6. In DBMS the application program and structure of data are independent.

7. Consistency of Data is maintained. 

8. DBMS supports multiple views. As DBMS has many users and each one of them might use it for different purposes, and may require viewing and manipulating only on a portion of the database, depending on requirement.

14.3.4 Disadvantages
1. Database systems are complex, difficult, and time-consuming to design.

2. Substantial hardware and software start-up costs.

3. Damage to database affects virtually all applications programs.

4. Extensive conversion costs in moving form a file-based system to a database system.

5. Initial training required for all programmers and users.

Self Assessments Questions
3. Compare File system and DBMS

14.4 Designing of DBMS
14.4.1 Data, Information and its structure
Management Information Systems are the valuable tool that executives use to gauge the effectiveness of their business operations. A critical business decision depends on the valuable insight on company’s data from the MIS and assist managers. The formats have been changed but the managers still rely on these systems to perform their day-to-day activities. MIS managers are in charge of the systems development operations in the firm.

Data and Information:

· Usually people use data and information as a synonym of each other but they actually convey very distinct features. 

· Data is a raw fact which has been collected for a specific purpose. Data can be anything from binary to combination of alpha and numeric characters. Data can be any of these following forms:

- linguistic expressions (e.g. name, age, address, date, ownership)

- symbolic expressions (e.g. traffic signs)

- mathematical expressions (e.g. E = mc2)

- signals (e.g. electromagnetic waves)

For example, name, age, address, date, ownership, traffic signs, equations (e.g. E=mc2), electromagnetic waves etc. these data are collected for a specific purpose which may serve one or more activity of the same domain.

The fact describes the elements such as opinions, comments or description of an event or object. When this data is processed it becomes a meaning piece of data which can be used for further action. 

The data that has been processed is referred to as Information. Information is a data that has been processed into a form that is meaningful to a recipient and helps in analysis and decision making. It is observed that information is obtained from the data but not all data produce useful information. Information is useful when it is relevant, reliable, accurate, up-to-date, timely, complete, intelligent, consistent and convenient to the recipient. An information system is designed in a way to process data to a meaningful form, i.e. to accept input, manipulate it in some way, and produce output.

Data base management systems helps in gathering and providing reports. The set of data which is stored in row and columns to perform a specific task is referred to as Data base management systems. 

The main function of the information systems is to convert data into information. The following figure shows that how data is converted into information using the intermediate processes.

The information systems can perform its functioning only with the proper organization and structure without which it is impossible to convert data into information. Figure 14.1 shows the organization structure of the information.

Data represents a fact or statement of event without relation to other things.

Ex: It is raining.

Information embodies the understanding of a relationship of some sort, possibly cause and effect.

Ex: The temperature dropped 15 degrees and then it started raining.

Knowledge represents a pattern that connects and generally provides a high level of predictability as to what is described or what will happen next.

Ex: If the humidity is very high and the temperature drops substantially the atmospheres is often unlikely to be able to hold the moisture so it rains.

Wisdom embodies more of an understanding of fundamental principles embodied within the knowledge that are essentially the basis for the knowledge being what it is. Wisdom is essentially systemic.

	Information System


	




Fig. 14.1: The Process of Changing Data into Information 
(Organization structure)
Ex: It rains because it rains. And this encompasses an understanding of all the interactions that happen between raining, evaporation, air currents, temperature gradients, changes, and raining. 

Figure 14.2 shows the diagrammatic representation of data, to information, to knowledge and to wisdom.



Fig. 14.2: Transition of data to information, knowledge and wisdom.
14.4.2 Entity, instance and attributes
Entity: An entity is something that has a distinct, separate existence, though it need not be of a material existence. For instance Employee.

Attribute: The property that describes an entity is an attribute. It is a characteristic or property of an object, such as weight, size, or color.

Relationship: Describes the relationship between two or more entities. 

Schemas: The description of the data base means defining the names, data type, size of a column in a table and database [actual data in the table] itself. The description of a database is called the database schema [or the Meta data]. Description of a database is specified during database design and is not frequently changed.
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Instances: The collection of data stored in the database at a particular moment is a database instance or database state or snapshot. These changes very frequently due to addition, deletion and modification. 
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14.4.3 Data and Mapping
Data mapping is also reffered as database mapping. Data mapping is used as a first step for a wide variety of data integration tasks including data transformation between a data source and a destination. An attribute will map to zero or more columns in a relational database. You must also remember while mapping that all attributes are not persistent; some are used for temporary calculations.  For example, a Student object may have an averageMark attribute that is needed within your application but isn’t saved to the database because it is calculated by the application.  Because some attributes of an object are objects in their own right, a Customer object has an Address object as an attribute – this really reflects an association between the two classes that would likely need to be mapped, and the attributes of the Address class itself will need to be mapped.  The important thing is that this is a recursive definition: At some point the attribute will be mapped to zero or more columns.

The easiest mapping among all is the property mapping of a single attribute to a single column.  It is even simpler when each has the same basic types, e.g. they’re both dates, the attribute is a string and the column is a char, or the attribute is a number and the column is a float.

Data mapping is used as the first step for wide variety of data integration tasks. That means Data transformation, identification of data relationships, detection of hidden sensitive data and consolidation of multiple databases.

14.4.4 Database architecture: 
The architecture followed in the database design is three-tier-architecture. The Three-schema Architecture has three levels of architecture, an internal level, a Conceptual level and an External level. The three schema architecture is also referred as Client Server Architecture. In this architecture the major advantages lies in that, the division of the architecture into levels allows both developers and users to work on their own levels. They do not need to know the details of the other levels AND they do not have to know anything about changes in the other levels. Figure 14.3 shows the diagrammatic representation of three schema architecture. Note that each of these schemas are only descriptions of data; the data really only exists at the physical level.

1. Internal level 
· This is a description of the physical storage structure of the database

· Operations performed here are translated into modifications of the contents and structure of the files 

· It has an internal schema.

· It describes the complete details of the stored records and access methods used to achieve efficient access to the data.

2. Conceptual level
· This hides the details of physical storage structures and concentrates on describing entities.

· This level is independent of both software and hardware.

3. External level or view level
· This is outermost layer 

· This layer is closest to the users. 

· The data viewed by the individual users is called External level.



Fig. 14.3: The Three-Schema Architecture
14.4.5 Database languages and interfaces
As a database supports a number of user groups, DBMS must have languages and interfaces that support each of these user groups.

DBMS Languages
DDL: The data definition language is used by the DBA and database designers to define the conceptual and internal schemas.

· The DBMS has a DDL compiler to process DDL statements in order to identify the schema constructs, and to store the description in the catalogue.

· In databases where there is a separation between the conceptual and internal schemas, DDL is used to specify the conceptual schema, and SDL, storage definition language, is used to specify the internal schema.

· For true three-schema architecture, VDL, view definition language, is used to specify the user views and their mappings to the conceptual schema. But in most DBMSs, the DDL is used to specify both the conceptual schema and the external schemas.

Data Manipulation Languages (DMLs)
· Data Manipulation Language (DML) is a family of computer languages used by computer programs or database users to retrieve, insert, delete and update data in a database.

· Currently, the most popular data manipulation language is that of SQL, which is used to retrieve and manipulate data in a Relational database. 

· Other forms of DML are those used by IMS/DL1, CODASYL databases (such as IDMS), and others.

· Data manipulation languages were initially only used by computer programs, but (with the advent of SQL) have come to be used by people as well.

· Data manipulation languages have their functional capability organized by the initial word in a statement, which is almost always a verb. In the case of SQL, these verbs are "select", "insert", "update", and "delete".

· Data manipulation languages tend to have many different "flavors" and capabilities between database vendors. 

· There has been a standard established for SQL by ANSI, but vendors still "exceed" the standard and provide their own extensions.

Two main types of DML:
High-level/Non procedural

· Can be used on its own to specify complex database operations.

· DMBSs allow DML statements to be entered interactively from a terminal, or to be embedded in a programming language.

· If the commands are embedded in a general purpose programming language, the statements must be identified, so they can be extracted by a pre-compiler and processed by the DBMS.

· High-level DMLs, such as SQL can specify and retrieve many records in a single DML statement, and are called ‘set at a time’ or ‘set oriented DMLs’.

· High-level languages are often called declarative, because the DML often specifies what to retrieve, rather than how to retrieve it.

Low Level/Procedural

· Must be embedded in a general purpose programming language.

· Typically retrieves individual records or objects from the database and processes each separately.

· Therefore it needs to use programming language constructs such as loops.

· Low-level DMLs are also called ‘record at a time DMLS’ because of this.

DBMS Interfaces
Types of interfaces provided by the DBMS include:

Menu-Based Interfaces for Web Clients or Browsing:

· Present users with lists of options (menus)

· Lead user through formulation of request

· Query is composed of selection options from menu displayed by system.

Forms-Based Interfaces

· Displays a form to each user.

· User can fill out a form to insert new data or fill out only certain entries.

· Designed and programmed for naïve users as interfaces to canned transactions.

Graphical User Interfaces

· Displays a schema to the user in diagram form. The user can specify a query by manipulating the diagram. GUIs use both forms and menus.

Natural Language Interfaces

· Accept requests in written English or other languages and attempt to understand them.

· Interface has its own schema, and a dictionary of important words. Uses the schema and dictionary to interpret a natural language request.

Interfaces for Parametric Users

· Parametric users have a small set of operations they perform.

· Analysts and programmers design and implement a special interface for each class of naïve users.

· Often a small set of commands are included to minimize the number of keystrokes required. (I.e. function keys)

Interfaces for the DBA

· Systems contain privileged commands only for DBA staff.

· Includes commands for creating accounts, setting parameters, authorizing accounts, changing the schema, reorganizing the storage structures etc.

Self Assessment Questions
4. The property that describes an entity is an ___________.

5. Define Schema and Instances and give one example for each.

6. Define DDL.

7. What do you mean by DML? Explain.

8. Explain different types of DML.

14.5 Summary
In this unit you learnt about the basic concepts of database. You have learnt about the different between data, information, knowledge and wisdom, You also learnt about the comparison between file system and DBMS. You learnt about the advantages and disadvantages of database management systems. You have also learnt about the architecture where you studied the three tier architecture. You understood in this unit the importance of database in maintaining the management information system.

14.6 Terminal Questions
1. Explain different types of database users.

2. Explain 3-tier Architecture with a neat diagram. 

3. Explain database interfaces

14.7 Answers
Answers to Self Assessments Questions
1. Network

2. Casual users and naive users

3. Refer table 14.1

4. Attribute

5. The description of a database

6. Data definition language

7. Data manipulation language, Refer 14.4.5

Answers to Terminal Questions
1. Refer 14.2

2. Refer 14.4.2

3. Refer 14.4.5
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15.1 Introduction
In the earlier unit you have learnt about Database Management systems which gave you full description of how DB functions. You have also leanrt about advantages and disadvantages of DBMS. In the last unit you have learnt about the designing of DBMS. You have learnt the basic concepts of DBMS like data, information, entity, instance and attributes. In this unit you wil learn about how to handle security issues and what are the ethical challenges existing in MIS. Information systems operate in real world situation or environments which are always changing and there are lots of problems or pitfalls present inevitably. Information systems are vulnerable to various threats and abuses. Some of these are memory, communication links, terminals, etc. So like any other asset the resources of information systems i.e. hardware, software and data, need to e protected preferable by built in control to assure their quality and security. This is one of the reasons to enforce control on management information systems.

Learning Objective:
After going through this unit, you will able to: 

1. Explain control issues in management information systems

2. Describe administrative control

3. Explain the security hazards which is very damaging if not taken care of.

4. Explain ethics in business information system

15.2 Control Issues in Management Information Systems 
15.2.1 Control
Control is the process through which manager assures that actual activities are according to standards leading to achieving of common goals. The control process consists of measurement of progress, achieving of common goals and detects the deviations if any in time and takes corrective action before things go beyond control. The basic steps in control process are shown in the following figure.



Fig. 15.1: Control Process
Why do we need to control management information system?
Information systems operate in real world situations which are always changing and there are lots of problems. Information systems are vulnerable to various threats and abuses. Some of the points are memory, communications links, microwave signal, telephone lines etc.

15.2.2 Security Control
The resources of information systems like hardware, software, and data, need to be protected preferably by build in control to assure their quality and security. 

Types of Security Control:

1. Administrative control

2. Information systems control

3. Procedural control

4. Physical facility control

15.2.3 Administrative Control
Systems analysts are actually responsible for designing and implementing but these people need the help of the top management in executing the control measure. Top executives provide leadership in setting the control policy. Without their full support, the control system cannot achieve its goal. In addition to this , managers must be involved in functions such as effecting a control policy, selecting and assigning personnel, fixing responsibilities, preparing job description, setting standards, preparing a strategic information plan and acquiring adequate insurance.

15.2.4 Information System Control
Information system control assures the accuracy, validity and proprietary of information system activities. Control must be there to ensure proper data entry processing techniques, storage methods and information output. Accordingly management information system control are designed to see or monitor and maintain quality, security of the input process, output and storage activities of an information system.

15.2.5 Input Control
As we know whatever we give to computer the computer processes that and returns the result to us. Because of this very fact, there is a need to control the data entry process. The types of input control are:

i) Transaction Codes: Before any transaction can be input into the system, a specific code should be assigned to it. This aids in its authorization.

ii) Forms: a source document or screen forms should be used to input data and such forms must adhere to certain rules.

iii) Verification: Source document prepared by one clerk can be verified by another clerk to improve accuracy.

iv) Control-totals: Data entry and other system activities are frequently monitored by the use of control-total. For example, record count is a control-total that consist of counting the total number of source documents or other input records and compare them at other stage of data entry. If totals do not match, then a mistake is indicated.

v) Check digit: These are used for checking important codes such as customer number to verify the correctness.

vi) Labels: It contains data such as file name, and date of creation so that a check can be made that correct file is used for processing.

vii) Character and field checking: Characters are checked for proper mode – numeric, alphabetic, alphanumeric fields – to see if they are filled in properly.

15.2.6 Processing Control
Input and processing data are so interrelated that we can take them as first line of defense. Once data is fed into the computer, controls are embedded in various computer programs to help, detect not only input errors but also processing errors. Processing – controls are included to check arithmetic calculations and logical operations. They are also used to ensure that data are not lost or do not go unprocessed. Processing control is further divided into hardware and software control.

1) Hardware Control – They are built in the hardware itself to verify the accuracy of processing. 

2) Software control – they are designed to assure that right data is being processed. They are like operating systems or other software checks. Checking internal file labels at the beginning and at the end of the magnetic tape and disk files is an example of software control. Yet another software control is the establishment of check points during the processing of the program. They also help to build an audit trial. 

15.2.7 Output Control
These are developed to ensure that processed information is correct, complete and is transmitted to authorized user in a timely manner. The output control are mostly of same kind as input control e.g. Output documents and reports are thoroughly and visually verified by computer personnel and they are properly logged and identified with rout slips. Control total at output stage are compared with control total at both input and processing level. A hard copy of listing is maintained for evidence. The end user is contracted for feedback about the quality of information.

15.2.8 Storage Control
Control responsibility of files of computer programs and databases is given to librarian or database administrator. They are responsible for maintaining and controlling access to the information. The databases and files are protected from unauthorized users as accidental users. This can be achieved with the help of security monitor. The method includes assigning the account code, password and other identification codes. A list of authorized users is provided to computer system with details such as type of information they are authorized to retrieve or receive from it.

A three level password system is also used in which firstly the user has to give his or her unique ID. Then he is asked for his password in order to get access to the information. Finally to access an individual file, a unique file name is to be entered. Sometimes for writing purpose, a different name is given to file and this is another way to control the error.

Lastly, many firms also use backup files which are the duplicate files of data or programs, stored somewhere else. Files are also protected by file retention measures which involves copies of files from previous periods. If current file is corrupted then they are used to reconstruct a new file. Usually several generations of files are kept for controlling.

15.2.9 Procedural Control
These methods provide maximum security to operation of the information system. Some of the examples are:

Separation of duties: Each activity related to computerized information system like systems development, computer operation and control of data and program files, is assigned to different groups of persons. System analysts and programmers are not allowed to files, which are maintained in the library and the responsibility is given to DBA. Finally, a production control system may monitor the progress of information processing, data entry and the quality of input data.

Standard procedures are developed and maintained manually and built in software help display so that every one knows what to do. It promotes uniformity and minimize the chance of error and fraud. It should be kept up-to-date so that correct processing of each activity is made possible.

Authorization requirements – the formal review must take place before authorization is given on getting a request for some system development, changes or system conversion. For example, if program change is done by maintenance programmer, it should be approved by the affected department’s manger as well as from the manager of programming and manager of computer operation. Thus conversion to new hardware and software, installation of newly developed information system, or change to existing program is subject to a formal notification so that accuracy and integrity of information processing operation can be maintained.

15.2.10 Physical Facility Control
Physical facility control is methods that protect physical facilities and their contents from loss and destruction. Computer centers are prone to many hazards such as accidents, thefts, fire, natural disasters, sabotage, vandalization, unauthorized used, industrial espionage, destructions etc.. Therefore physical safeguards and various control procedures are required to protect the hardware, software and vital data resources of computer using organizations.

15.2.11 Physical Protection Control
Many type of controlling techniques such as one in which only authorized personnel are allowed to access to the computer centre exist today. Such techniques include identification badges of information services, electronic door locks, security alarm, security policy, closed circuit TV and other detection systems fire detection and extinguishing system., fire proof storage vaults for the protection of files, emergency power systems, humidity temperature and dust control etc., are installed to protect the computer centre.

15.2.12 Telecommunication Controls
The telecommunication processor and control software play a vital role in the control of data communication activity. Data can be transmitted in coded from and it is decoded in the computer centre itself. The process is called as encryption. 

15.2.13 Computer Failure Controls
Computers can fail for several reasons like power failures, electronic circuitry malfunctions, mechanical malfunctions of peripheral equipment and hidden programming errors. To protect from these failure precaution, any measure with automatic and remote maintenance capabilities may be required. Adequate electrical supply, humidity control, air conditioning and fire prevention standards must also be set. Computer operators must be trained and supervised carefully. Fault tolerant computer systems may be installed to ensure against computer failure.

Insurance – Adequate insurance coverage should be secured to protect the computerized information system using business firms. Financial losses are very huge in amount. Many insurance companies offer special computer security policies. These include insurance against fire, natural disasters, vandalism and theft etc. Insurance for data process error or omissions, and insurance for the bonding of information services personnel as a protection against fraud. The amount of such insurance should be enough so as to replace affected computer equipment and facilities. Insurance is also available to cover the cost of reconstructing data and program files.

Self Assessment Questions: True or False
1. Control is the process through which manager assures that actual activities are according to standards leading to achievement common goals.

2. Input control is further divided into hardware and software control.

3. A list of authorized users is provided to computer system with details such as type of information they are authorized to retrieve or receive from it.

4. Insurance is also available to cover the cost of reconstructing data and program files.

15.3 Security Hazards
Security of the information system can be broken because of the following reasons: 

i) Malfunctions: In this type of security hazard, all the components of a system are involved. People, software and hardware errors cause the biggest problem. More dangerous are the problems which are created by human beings due to the omission, neglect and incompetence. 

ii) Fraud and unauthorized access: This hazard is due to dishonesty, cheating or deceit. This can be done through –

a) Infiltration and industrial espionage

b) Tapping data from communication lines

c) Unauthorized browsing through lines by online terminals, etc.

iii) Power and communication failure: In some locations they are the most frequent hazards than any other else because availability of both of them depends upon the location. Sometimes communication channel are busy or noisy. There are power cuts and sometimes high voltage surge destroys a sensitive component of the computer. 

iv) Fire hazard: it can happen because of electrical short circuits, flammable liquids etc.

v) Sabotage and riots: sometimes the employees destroy the computer centre in case of strike, lockout or there may be chances of riots in the area.

vi) Natural Disasters: Natural disasters are not controllable. They are not frequent hazards but if they happen they destroy the things or ruin them. Examples are earthquake, floods, tornadoes and lightening.

vii) General hazards: this category covers many more hazards which are not covered anywhere and difficult to define and come spontaneously.

15.3.1 Security Techniques
Security can be maintained at two levels: physical and procedural.

Physical Security – Physical security is further divided into:

a) Physical Controlled Access: Access control protection is the basis to a security system. If at entry level on can stop unwanted or unauthorized persons then half of the problems can be solved and harm can be reduced. This can be done with the help of following methods – guard and special escorts, sign-in/sign out, badges, closed circuit monitors, paper shredders, one way emergency door and a combination of various approach or control devices.

b) Physical location: Location of computer system is an important consideration in security planning. 

This can be achieved by having any one of them 

1. Locating the computer centre at remote location that is distant from airport, heavy traffic, and steam boiler. 

2. The computer centre can be located in a separate building 

3. The computer site should not contain any sign identified by an outsider. 

4. Power and communication lines are under ground. Air intake devices should be duly fenced and placed very high. 

5. Back up of the system is kept at a distant or places other than computer centre.

c) Physical Protection: Additional protective measures should be considered in the overall protection plan. 

These items are 

1. Dumps and devices 

2. Emergency power (UPS) are maintained 

3. Adequate and separate air conditioner, humidity control devices are there to control environment. 

4. The equipments in computer system are covered by plastic cover when not in use. 

5. Fire and smoke detectors are kept to protect against fire break downs.

15.3.2 Procedural Security Techniques
Physical security deals with a number of hazards like fire, natural disaster, etc. while procedural controls deals with access control only. Sometimes procedural techniques take the help of physical techniques. Procedural techniques comprises of the following ways: 

a) Integrity – In the context of security the integrity means the assurance that the system is functionally correct and complete. The absence of integrity makes other concept ineffective. If a user is authorized to use item ‘A’ from a file, he has seen only item A and not any other item of the file. Integrity is also applicable when person has finished his work then his information should be erased from the screen.

b) Isolation – In any system in which a high level of security is to be maintained, all components of the computer should be used in isolation. In computer based information system, this isolation should be maintained between users and information as well as between hardware and software resources and processes.

c) Identification – If a system uses the technique of isolation then they must have the ability to identify authorized and proper interfaces. The system must be able to distinguish which user can access the information or which cannot.

d) Authorization – Once a person has been identified, the question arises what authority he has? To maintain the security, procedures must be set up to determine who has access to what files, who has the right to make addition and deletions, and who is responsible for administration of the database?

e) Authentication – It is an action which determines the validity of something. For this one of the following processes must be followed-

1) Physical observation 

2) Periodic disconnects and call back procedures 

3) Periodic requests for further information or re-verification from the user.

f) Monitoring – Monitoring is the act of watching or checking or guarding something. This activity eventually, either accidentally or intentionally, breaks the control. Some specific system capabilities which support the monitoring is the security system is installed for detection of security violation, if violation is serious then it immediately locks the system for further work. All exceptional conditions shall be reported to the internal audit. The system should collect data concerning all user access like user, terminal and type of processing date, time of day and items accessed. These reports are reviewed by auditor and security officers systematically.

Self Assessment Questions
5. In _______ type of security hazard, all the components of a system are involved.

6. Physical security deals with a number of hazards like fire, natural disaster, etc. while procedural controls deals with _________ only.

15.4 Ethical Issues
Ethics is a study of the principles and practices, which guides to decide whether the action taken is morally right or wrong. A well-defined and accepted code of conduct largely ensures the obligation of ethical use of IT for competitive advantages and material progress. Ethics is about values and human behaviour. The values and human behaviour is primarily regulated by various legal provi​sions and can be enforced through courts. When IT solution is thought and designed it is necessary to check whether it is legally tenable along with technical, operational and economic feasibility. Checking legal feasibility protects you from violation or breach of law enacted for privacy protec​tion, obligation to provide healthy, hygienic, and congenial work atmosphere.

What is proposed is; when legal provisions and taking recourse to justice system is not feasible try to be within domain of ethics and achieve competitive advantage with least negative impact.

Respecting ethical values means making a beginning to protect generally accepted individual human rights. The rights are:

a. The right to healthy life and work safety.

b. The right to privacy.

c. The right to private intellectual property (Information & Knowledge).

d. The right to descent.

e. The right to fair treatment and no discrimination.

Being ethical means making ethical choice of IT solution and be responsible, accountable, and able for action and consequences.

Self Assessment Questions: True or False
7. Ethics is a study of the principles and practices, which guides to decide whether the action taken is morally right or wrong. 

8. Checking technical feasibility protects you from violation or breach of law enacted for privacy protec​tion, obligation to provide healthy, hygienic, and congenial work atmosphere.

9. Respecting ethical values means making a beginning to protect generally accepted individual human rights.

15.5 Technical Solutions for Privacy Protection
Protecting the privacy of individual or organisation assumed critical importance on emergence of Internet and web technology. As Internet and web enabled solutions became common, individual’s risk of privacy exposure increased many fold. Implementation of code of ethics and respecting moral values is an obligation to the organisation. Some technology solutions are also available to ensure such protection and obligation.

Before understanding these technology solutions let us know how Internet and web enabled IT solutions affect the privacy of individual. The data entered, processed and sent through Internet passes through different computer systems installed on network across the world. These systems are capable of keeping the record of this communication traffic and also can capture and store the communication with all connecting references and identities.

This activity of capturing data, monitoring its use, and storing happens at backend without the knowledge of the user. The communication system capabilities can identify and analyse the following:

a. Identification of a person or location from where an action has started through registration record.

b. Which files, websites and web pages visited?

c. Which transactions have been attempted and completed, namely buying, selling, displaying, downloading and others.

If one can put these information sets together and analyse, it may reveal personal data, and the behaviour traits of an individual. This information then can be used proactively for relation build​ing and business promotions.

Tools to monitor visits to website have become popular because of their ability to track the visitors and their usage of website. Many websites ask information about the visitors and visitor is volunteered to register the information. But personal information can be collected without the knowledge of the visitor using ‘cookies.’ The technology produces tiny files deposited on computer hard disc known as ‘cookies.’ These cookies are designed to collect the data about visitors and retain it for future guidance. 

‘Web bug’ is another tool, which provides server capability to monitor the behaviour of the visitor. Web bugs are tiny graphic files inserted in e-mail messages and web pages, which monitor the visitor behaviour. These tiny files identify the visitor, and keep track of pages visited and trans-nit this information to website monitor computer.

To contain these practices, website owner provides facility on-site by displaying boxes, which shows how the site would be using the information and gives option to visitor to ‘Opt-Out’ or ‘Opt-In.’ When the visitor chooses ‘Opt-Out’ the permission to collect and use the information is accorded by the visitor. If choice is ‘Opt-In’ then visitor has not given consent to collect and use information.

It is also a practice in web community to declare on site organisation’s privacy policy for visitors’ review. ‘Trustee’ seals back such publication. This seal is a stamp of confirmation that organisation has agreed to adhere to established privacy principles of disclosure, choice, access and security. Such publications are also known as Legal notice, disclaimer, and privacy policy.

If a visitor wants self-generated technical solutions to safeguard privacy of information, privacy protection tools are available. The presence of cookies can be controlled using ‘Cookie Crusher’ tools, which come along with browser. Similarly ‘Blocking ads’ tools control or block the ads, which pop up based on visitor’s interest. Encryption technology helps scramble message or data so that nobody can read and understand.

Self Assessment Questions: True or False
10. As Internet and web enabled solutions became common, individual’s risk of privacy exposure increased many fold.

11. This activity of capturing data, monitoring its use, and storing happens at the front end without the knowledge of the user.

12. Web bugs are plain text files inserted in e-mail messages and web pages, which monitor the visitor behavior.

15.6 Summary
After going through this unit student would have understood the control issues in management information systems. They also learn about the ways in which administrative department exercise control over systems. Students would also know about the security hazards which is very damaging if not taken care of and also the ethics in business.



15.7 Terminal Questions
1. What are the various control issues in MIS?

2. Explain the various security hazards faced by an information system.

3. What are the ethical issues in MIS?

15.8 Answers
Answers to Self Assessment Questions 
1. True

2. False

3. True

4. True

5. Malfunction

6. access control

7. True

8. False

9. True

10. True

11. False

12. False

Answers to Terminal Questions
1. Refer 15.2

2. Refer 15.3

3. Refer 15.4
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