				Information System Concepts
System-An orderly arrangement of a set of interrelated and interdependent elements that operate collectively to accomplish some common purpose or goal. System is not a randomly assembled set of elements; it consists of elements, which can be identified as belonging together because of a common purpose,goal, or objective For example - Human body
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Abstract System : Abstract System also known as Conceptual System or Model can be defined as an orderly arrangement of interdependent ideas or constructs.
Physical System : A physical system is a set of tangible elements which operate together to accomplish an objective.
Open system-Interacts freely with its environment by taking input and returning output.With change of environment, an open system also changes to match itself with the environment..Eg-Information systems, education system or any business process system.
Closed system-Does not interact with the environment nor changes with the change in environment. Insulated from the environment.Rare in business area. Such closed systems will finally run down or become disorganized. Eg-‘throw-away’ type sealed digital watch.
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Manual Systems :  systems where data collection, manipulation,maintenance and final reporting are carried out absolutely by human efforts.
 Automated Systems :  systems where computers or microprocessors are used to carry out all the tasks mentioned above. However, none of the business system is 100% automated; rather, to some extent, it depends on manual intervention, may be in a negligible way.
Deterministic System : Operates in a predictable manner wherein the interaction among the parts is known with certainty. If one has a description of the state of the system at a given point in time plus a description of its operation, thenext state of the system may be given exactly, without error. An example is a correct computer program.
Probabilistic System : The probabilistic system can be described in terms of probable behavior, but a certain degree of error is always attached to the prediction of what the system will do.Eg- An inventory system.
Entropy : Entropy is the quantitative measure of disorder in a system. Systems can run down and decay or can become disordered or disorganized.
Negative Entropy -Input  of matter and energy to repair, replenish and maintain the system for  offsetting an increase in entropy .
 Open systems require more negative entropy than relatively closed systems for keeping at a steady state. the life cycle of a closed system is much shorter compared to that of an open system because it decays faster for not having any input/ interaction from environment. all  systems  require –ve entrophy.
Reasons for using computer in business area are as follows:
• Handling huge volume of data.• Storing enormous volume of data for indefinite period without any decay.• Quick and accurate processing of data.• Quick retrieval of information on query.• Quick and efficient transportation of data/information.• Availability of software tools for quick.
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System Environment -external world which is outside the system boundary.
System Boundary : features that define and delineate a system form its boundary. The system is inside the boundary; the environment is outside the boundary.Eg- System-Automobile,Boundry- The automobile body plus tires and all parts.
Subsystem : A subsystem is a part of a larger system. Each system is composed of subsystems, which in turn are made up of other subsystems, each sub-system being delineated by its boundaries.
Interfaces-The interconnections and interactions between the subsystems .Interfaces occur at the boundary and take the form of inputs and outputs.
Computer configuration as a system consists of input subsystem,processing subsystem,storage subsystem & output subsystem & interfaces at channels.
Characteristics of Subsystems: Decomposition; Simplification; Decoupling; Inventories, buffer, or waiting lines; Slack and Flexible resources & Standards.
Supra-System -Entity formed by a system and other equivalent systems with which it interacts. For example, an organization’s supra-system consists of numerous functional areas such as marketing, finance, manufacturing, research and development,and so on. Collectively, elements such as market research, advertising, sales,etc in the marketing area may be viewed as making up themarketing Supra-System.
System Stress and System Change : Force transmitted by a system’s supra-system that causes a system to change, so that the supra-system can better achieve its goals. In trying to accommodate the stress, the system may impose stress on its subsystems. A Supra-system enforces compliance by the system through its control over the supply of resources and information input to the system. When a supra-system exerts stress on a system, the system will change to accommodate the stress, through a change in the form ( structural changes or process changes). or it will become pathological. For example - a computer system under stress for more share-ability of data may be changed through the installation of terminals in remote locations - a structural change. Demands for greater efficiency may be met by changing the way in which it sorts the data - a process change.
Information-Davis and Olson as - “Information is data that has been processed into a form that is meaningful to the recipient and is of real or perceived value in current or progressive decision”.
	The relation of data to information is that of raw material to finished product.Info reduces uncertainty about an event or situation.
Attributes of Information : Availability,Purpose,Mode&Format,Decay,Rate,Frequency,Completeness,Reliability,Validity,Quality,Transparency,Value Of Info & Adequacy.
Types of Information: Internal information : generated from the operations of the organization at various functional areas. gets processed and summarized from junior to top most level of management. always pertains to the various operational units of the organization. Examples: production figures, sales figures,information about personnel, accounts, material etc.
External information : Collected from the external environment of the business organization. affect the organizational performance from outside the organization.For example - Information such as Govt. policies, competition, economic status etc.
The factors on which information requirements of executives depend are as follows :
1. Operational function
2. Type of decision making-(Programmed or structured decisions &Non- programmed or unstructured decisions)
3. Level of management activity-(Strategic or top level;Tactical or middle level&Operational or supervisorylevel)
Operational function : The grouping or clustering of several functional units on the basis of related activities into a sub-systems is termed as Operational function. For example, in a business enterprise, marketing is an operational function, as it is the clustering of several functional units like market research, advertising, sales analysis etc. The content of information depends upon the activities performed under an operational function. In case of production function , the content of information may be about targets to be achieved, resources available and so on. Whereas in the case of marketing functions, the content of information may be about the consumer behavior, new product impact in the market etc.
	Programmed decisions
	Non- programmed decisions

	Made with respect to familiar, routine, recurring problems by application of known and well-defined operatingprocedures and processes.
	Made on situations and problems which are novel and non-repetitive and about which not much knowledge and information are available

	Decisions made on problems and situations by reference to a predetermined set of precedents,
Procedures, techniques and rules
	They are made not by reference to any pre-determined guidelines, standard
Operating procedures, precedents and rules

	Not much judgment and discretion is needed
	Requires application of managerial intelligence,
Experience, judgment and vision to tackling problems and situations

	For example, in many organizations,there is a set procedure for receipt of materials, payment of bills, employment of clerical personnel, release of budgeted funds
	For example - problems such as a sudden major change in government policy badly affecting a particular industry



Strategic Level :Lies in TOP of managerial hierarchy.Concerned with the developing of organizational mission, objectives and strategies. Decisions made  to handle problems critical to the survival and  success of the organization are called Strategic Decisions. Have a vital impact on the direction and functioning of the organization.
Tactical Level or Middle level : Lies in middle of managerial hierarchy where managers plan, organize, lead and control the activities of other managers. Tactical decisions (which are also called operational decisions) are made to implement strategic decisions  short;specific and functional;more easily available; and less surrounded by uncertainty and complexity.
Operational level or Supervisory Level : Lowest level in managerial hierarchy wherein the managers coordinate the work of others who are not themselves managers. Ensure that specific tasks are carried out effectively and efficiently.
Information System:-An arrangement of a number of elements that provides effective information for decision-making and/or control of functionalities of an organization.
Implications of information system in business are as follows:
•  Helps managers in effective decision-making to achieve the organizational goal.&  unusual situations.
• helps to gain edge in the competitive environment.• Help take right decision at the right time.
• Innovative ideas for solving critical problems may come out from good information
System.• Can be integrated to formulate a strategy of action or operation.
Computer-based Information System (CBIS)- Complementary networks of computer  hardware/software that people and organizations use to collect, fitter, process,create and distribute data.
Components- HARDWARE,SOFTWARE,DATA,PROCEDURES & PEOPLE
Hardware : Consists of  Central Processing Unit (CPU) ,input and output devices, storage devices, and communications devices.
Software : Refers to the computer programs and the manuals (if any) that support them. Computer programs are machine-readable instructions that direct the circuitry within the hardware parts of the CBIS.
Data : facts that are used by programs to produce useful information.Generally stored in machine-readable form on disk or tape until the computer needs them.
Procedures :Policies that govern the operation of a computer system. For eg- steps that must be taken to enter a password and log onto computer terminal.
People : Every CBIS needs people like programmers, system analysts, and database administrators to make it useful.


Characteristics of Computer Based Information Systems are as follows:
1)System has a number of interrelated and interdependent subsystems orcomponents.
2) If one subsystem or component of a system fails, in most cases the whole system does not work.
3) different subsystems interact with each other to achieve the goal of the system
4) work for predetermined objectives and the system is designed and developed accordingly.
 5)Work done by individual subsystems is integrated to achieve the central goal of the system. The goal of individual subsystem is of lower priority than the goal of the entire system.
Major areas of computer-based applications are finance and accounting, marketing and sales,
manufacturing, inventory/stock management, human resource management etc.
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			Operations Support Systems (OSS)
Improve the operational efficiency of the enterprise. As these systems primarily are concerned with the operations, they use internal data primarily for managers at the lower levels.
Transaction Processing Systems (TPS):It is at the lowest level of management is an information system that manipulates data from business transactions. Any business activity such as sales, purchase, production, delivery,payments or receipts involves transaction and these transactions are to be organized and manipulated to generate various information products for external use.
TPS Involves following activities-Capturing data; organizing data in files or databases; Processing of files / databases using application software; Generating information in the form of reports & Processing of queries.
TPS Components- Inputs,processing,storage & outputs.
Inputs : Source documents, such as customer orders, sales, invoices,purchase orders etc are the physical evidence of inputs into the TPS. They serve several purposes like – capturing data, facilitating operations by communicating data and authorizing another operation in the process, standardizing  and providing a permanent file for future analysis, if the documents are retained etc.
Processing :Involves  use of journal(d to record financial accounting Transactions) and registers (used to record other types of data not directly related to accounting) to provide a permanent and chronological record of inputs.
Storage : Ledgers and files provide storage of data on both manual and computerized systems.
Outputs : Any document generated in the system is output. Some documents are both output and input. For  example - a customer invoice is an output from the order entry application system and also and input document to the customer.
 Features of TPS:-Large volume of data;Automation of basic operations;Benefits are easily measurable & source of input for other systems.
Management Information Systems (MIS) : Davis and Olson as “An integrated user-machine system designed for providing information to support operational control, management control and decision making functions in an organization”.
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Management refers to a set of functions and processes designed to plan, organize, initiate, and control operations
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Characteristics of an effective MIS : Management oriented,management directed,integrated,common data flows,heavy planning element,sub system element,common database & computerized.
Misconceptions about MIS : Study of MIS is about the use of computers; More data in reports means more information for managers; Accuracy in reporting is of vital importance.
Pre-requisites of an effective MIS : Database;Qualified system & mgmt staff;Support of top mgmt;control & maintenance and evaluation of MIS.
Constraints in operating a MIS: 
· Non-availability of experts, who can diagnose the objectives of the organization and provide a desired direction for installing and operating system.
· Selection of sub-system of MIS to be installed and operated upon.
· approach adopted by experts for designing and implementing MIS is a non-standardized.
· Non-availability of cooperation from staff.
Effects of using Computer for MIS : Speed of processing and retrieval of data increases; Scope of analysis widened; Complexity of system design and operation increased; Integrates the working of different information sub-system; Increases the effectiveness of Information system; More comprehensive information.
Limitations of MIS :
(i)The quality of the outputs of MIS is basically governed by the quantity of input and processes.
(ii) MIS is not a substitute for effective management 
(iii) MIS may not have requisite flexibility to quickly update itself with the changing needs of time, especially in fast changing and complex environment.
(iv) MIS cannot provide tailor-made information packages suitable for the purpose of every type of decision made by executives.
(v) MIS takes into account mainly quantitative factors, thus it ignores the non-quantitative factors like morale and attitude of members of organization.
(vi) MIS is less useful for making non-programmed decisions.
(vii) The effectiveness of MIS is reduced in organizations, where the culture of hoarding information and not sharing with other holds.
(viii) MIS effectiveness decreases due to frequent changes in top management, organizational structure and operational team.
Enterprise Resource Planning (ERP) Systems : “An ERP system is a fully integrated business management system that integrates the core business and management processes to provide an organization a structured environment in which decisions concerning demand, supply, operational, personnel, finance, logistics etc. are fully supported by accurate and reliable real-time information.”

Objectives : 
- provide support for adopting best business practices
- implement these practices with a view towards enhancing productivity and
- empower the customers and suppliers to modify the implemented business processes to suit their needs.
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Myths of ERP System : ERP is a computer system; relevant for manufacturing organizations only.
Characteristics of ERP System : Flexible;Modular & open;Integrated;Best business practices.
Benefits of ERP : Better use of organizational resources;Lower operating costs;Proactive decision making;Decentralised decision making;Enhanced customer satisfaction;Flexible business operations.
Limitations of ERP : Provides Current Status Only; methods used in the ERP applications are not integrated with other organizational or divisional system; they do not include external intelligence.
ERP packages available in Indian market are as SAP, Oracle Applications, Ramco Marshals, eBPCs, Activera and Baan ERP
Management Support Systems (MSS)
_Focus on the managerial uses of information resources and provide information to managers for planning and decision making. 
There are three types of MSS, namely :
• Decision Support Systems (DSS)
• Executive Information (Support) System (EIS)
• Expert Systems
Decision Support Systems (DSS): interactive software-based system intended to help decision makers compile useful information from raw data, documents, personal knowledge,and/or business models to identify and solve problems and make decisions. A DSS is not intended to make decisions for managers, but rather to provide managers with a set of capabilities that enable them to generate the information required by them in making decisions.
Programmed Decision Systems : Systems that replace human decision making rather than support it are sometimes called Programmed Decision Systems. These systems are used to make routine, structured decisions, such as approving loans or credit, reordering inventory, triggering reminder notices, and selecting audit samples.
Characteristics of DSS: • They support semi-structured or unstructured decision-making.
• They are flexible enough to respond to the changing needs of decision makers, and
• They are easy to use.
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Components of DSS:- The user : The user of a Decision Support System is usually a manager with an unstructured or semi-structured problem to solve, users do not need a computer background to use a decision support system for problem solving. The most important knowledge is a thorough understanding of the problem and the factors to be considered in finding a solution.
• Manager : These are the users who have basic computer knowledge and want the DSS to be very user friendly. The manager may be at any level of authority in the organization (e.g., either top management or operating management).
• Staff Specialist (Analysts) : These are the people who are more details oriented and willing to use complex system in their day to day work.
 Databases : Decision Support Systems include one or more databases that contain both routine and non-routine data from both internal and external sources. Various databases are corporate database.user database & DSS model base Implementation of Database : Database is implemented at three levels as listed below :
(a) Physical level : It involves the implementation of the database on the hard disk i.e. storage of data in the hard disk. The management of storage and access is controlled by operating system.
(b) Logical Level : It is designed by professional programs, who have complete knowledge of DBMS. It deals with the nature of data stored, the scheme of the data. Storage which is logically divided into various tables having rows and columns and the techniques for defining relationships with indexes.
(c) External level : The logical level defines schema which is divided into smaller units known as sub-schemas and given to the managers each sub-schema containing all relevant data needed by one  manager.
(iii) Planning languages : Two types of planning languages that are commonly used in Decision Support Systems are – General-purpose planning languages and Specialpurpose planning languages.
• General-purpose planning languages that allow users to perform many routine tasks – for example, retrieving various data from a database or performing statistical analyses. The languages in most electronic spreadsheets are good examples of general-purpose planning languages. These languages enable user to tackle a broad range of budgeting, forecasting, and other worksheet-oriented problems.
• Special-purpose planning languages are more limited in what they can do, but they usually do certain jobs better than the general-purpose planning languages. Some statistical languages, such as SAS and SPSS, are examples of special purpose planning languages.
(iv) Model base : The planning language in a DSS allows the user to maintain a dialogue with the model base which is the “brain” of DSS because it performs data manipulations and  omputations with the data provided to it by the user and the database. There are many types of model bases, but most of them are custom-developed models that do some types of mathematical functions - for example, cross tabulation, regression analysis, time series analysis, linear programming and financial computations. The analysis provided by the routines in the model base is the key to supporting the user’s decision.
Examples of Decision Support Systems in Accounting : Cost accounting system,capital budgeting system,Budget variance analysis system,general decision suppor system.
Executive Information Systems (EIS): a DSS that is designed to meet the special needs of top-level managers.
 Executives : An executive can probably best be described as a manager at or near the top of the organizational hierarchy who exerts a strong influence on the course taken by the organization.
Characteristics of EIS : (i) CBIS that serves the information need of top executives.
(ii) EIS enables users to extract summary data and model complex, problems without the need to learn query languages statistical formulas or high computing skills.
(iii) EIS provides rapid access to timely information and direct access to management reports.
(iv) EIS is capable of accessing both internal and external data.
(v) EIS provides extensive online analysis tool like trend analysis, market conditions etc.
(vi) EIS can easily be given a DSS support for decision making.
Executive Roles and Decision Making : Most executive decisions fall into one of three classes : Strategic planning, Tactical planning (tactical planning refers to the how, when, where, and what issues involved with carrying out the strategic plan. Although executives will not normally be concerned with tactical details, they do need to worry about general tactics), and “Fire-fighting” activities(Major problems arise sometimes that must be resolved by someone at an executive level. For example, if a company is involved in a big lawsuit that threatens its financial solvency, an executive must get involved.).
Executive Decision-Making Environment : -Lack of structure, high degree of uncertainty, future orientation, informal source, and low level of detail.
Contents of EIS :  _EIS measures must be easy to understand and collect. __EIS measures must be based on a balanced view of the organization's objective. _Performance indicators in an EIS must reflect everyone's contribution in a fair and consistent manner._ EIS measures must encourage management and staff to share ownership of the organization's objectives._ EIS information must be available to everyone in the organization._ EIS measures must evolve to meet the changing needs of the organization.
Expert system:- Computer system that emulates the decision- making ability of a human expert.Expert systems are designed to solve complex problems by reasoning about knowledge,like an expert,& not by following the procedure of a developer as in case of conventional programming.
Applications of Expert Systems : Accounting &  fnance;Marketing;Manufacturing;Personnel & general business.
Need for Expert Systems: Expert labor is expensive and scarce; no matter how bright or knowledgeable certain people are, they often can handle only a few factors at a time.
Benefits of Expert Systems:- (i) preserve knowledge that might be lost through retirement resignation or death of an acknowledged company expert. (ii)Expert Systems put information into an active-form(iii) Expert Systems assist novices in thinking the way experienced professional do.(iv) Expert Systems are not subject to such human feellings as fatigue, being too busy, or being emotional.(v) Expert Systems can be effectively used as a strategic tool is the areas of marketing products, cutting costs and improving products.
Components of Expert Systems: Knowledge Base, Inference Engine, the Knowledge Acquisition Subsystem and the User Interface
Knowledge Base (KB):_stores the rules data and relationships that are used to solve problems and contains specific facts about the expert area. The power of a system tends to be related to the depth and breadth of the knowledge in the knowledge base. There are several types of representation techniques, like -Production Rule Systems, a Structured Object and Predicate Calculus or Logic.
Inference Engine : main processing element consisting of system of programs that requests data from the user, manipulates the knowledge base and provides a decision to the user. It performs this task in order to deduce new facts, which are then used to draw further conclusions. The inference engine is the active component of an expert system since it steers through knowledge and progresses the whole interaction.
There are, in fact, various techniques which model different reasoning methods; these include backward and forward chaining; some operate with both.
A forward-chaining mechanism first examines the KB and the problem at hand; then, it attempts to discover a solution.
With backward chaining, on the other hand, the Inference Engine starts with a hypothesis or goal, which it then checks against the facts and rules in the knowledge base for consistency.
Knowledge Acquisition Subsystem (KAS) : software component that enables the Knowledge Engineer (KE) a specialized systems analyst responsible for designing and maintaining the expert System to build and refine an expert systems knowledge base. The KE works with the knowledge acquisition subsystem to model decision logic, derive industries and update the knowledge base.Knowledge base development and maintenance can be done using special, reasonably userfriendly software.
User Interface : A user interface is the method by which an expert system interacts with a user. These can be through dialog boxes, command prompts, forms, or other input methods.Some expert systems interact with other computer applications, and do not interact directly with a human. In these cases, the expert system will have an interaction mechanism for transactions with the other application, and will not have a user interface. In most instances, the Expert System prompts the user to supply information about theproblem and the user types in the requested data. The data entered are examined by the interface engine and compared to the facts, rules and relationships in the knowledge base. This examination and comparison continues until the system has enough data about the current problem so that it can reach a conclusion. Thus the user interface for an Expert System is highly interactive.
Office Automation Systems (OAS)
 Benefits of Office Automation Systems ---(i)improve communication within an organization and between organizations. (ii)reduce the cycle time between preparation of messages and receipt of messages at the recipients’ end.(iii) reduce the costs of office communication both in terms of time spent by executives and cost of communication links.(iv) ensure accuracy of communication flows.
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Text Processing Systems-_automate the process of development of documents such as letters, reports, memos etc. They permit use of standard stored information to produce personalized documents._The text processor may be simple word processing systems or desktop publishing systems. The desktop publishing systems help in quick production of multiple copies of the document with quality printing._The desktop publishing systems are often supported with laser printers, inkjet printers,scanners and other such devices for producing good quality documents._most commonly used components of the OAS
Electronic Document Management Systems-  _Help in capturing the information contained in documents, stored for future reference and communicate the relevant parts to the users as and when required._ These systems are linked to the office automation systems such as text processors, electronic message communication systems etc._These systems are very useful in remote access of documents _ _In the case of internal communication document management systems can prove to be very useful. For example, the loan application form filed in a branch of a bank can beaccessed by the sanctioning officer for scrutiny at the head office or any office for scrutiny of loan proposals.
Electronic Message Communication Systems :  _Help in sending & receiving msgs (economical,reliable)
The three basic components based message communication systems are telephone, mail and facsimile (Fax).
Electronic Mail : Various features of electronic mail are stated below :
• Electronic transmission : The transmission of messages with email is electronic and message delivery is very quick, almost instantaneous. The confirmation of transmission is also quick and the reliability is very high.• Online development and editing :  eliminates the need for use of paper in communication. It also facilitates the storage of messages on magnetic media, thereby reducing the space required to store the messages.• Broadcasting and Rerouting : Email permits sending a message to a large number of target recipients resulting in a lot of saving of paper. The email could e rerouted to people having direct interest in the message with or without changing or and appending related information to the message.• Integration with other Information systems : The E-mail has the advantage of being integrated with the other information systems. Such an integration helps in ensuring that the message if accurate and the information required for the message is accesses quickly. • Portability : Email renders the physical location of the recipient and sender irrelevant.The email can be accessed fro any Personal computer equipped with the relevant communication hardware, software and link facilities. • Economical : Since the speed of transmission is increasing, the time cost oncommunication media per page is falling further, adding to the popularity of email. The email is proving to be very helpful not only for formal communication but also n informal communication within the business enterprise.
(ii) Facsimile (Fax) : Facsimile (Fax) is electronic communication of images of documents over telephone lines. The computer based fax technology automates fax communication and permits sharing of fax facilities. It uses special software and fax servers to send and receive fax messages using common communication resources. These servers have the ability to receive fax messages and automatically reroute them to the intended recipient after viewing it at the central computer, similarly, the managers in an enterprise can leave the fax messages to the server which will send it to the intended recipient automatically. 
(iii) Voice Mail : Voice mail a variation of the email in which messages are transmitted as digitized voice. The recipient of the voice mail has to dial a voice mail service or access the email box using the specified equipment and he can hear the spoken message in the voice of the sender. The secured type of voice mail service may require the recipient to enter identification code before the access is granted to the stored information.
Teleconferencing and Video-conferencing Systems: Teleconferencing is conducted a business meeting involving more than two persons located at two or more different places.The teleconferencing helps in reducing the time and cost of meeting as the participants do not have to travel to attend the meeting. Teleconferencing may be audio or video conferencing with or without use of computer systems. The communication links are still quite expensive making the desktop video conferencing useful only for selected applications.
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