INFORMATION SYSTEM CONCEPTS
DEFINITION OF A SYSTEM

· Orderly arrangement of a set of interrelated & interacting elements ( operate collectively   ( common goal.

· Example: Human body, Computer System, Business Enterprise

Types/Classification of System-
	SYSTEM

	Elements 
	Interactive behavior
	Degree of human interaction
	Working/output

	· Abstract

· Physical
	· Open 

· Closed
	· Manual

· Automated
	· Deterministic

· Probabilistic


(Sallu Miyan E I D ke din Work-Out karke nikalte hain)
According to ELEMENTS, Systems can be classified as:

1. Abstract system: “Orderly arrangement of interdependent ideas.” Also referred as Conceptual system or model. E.g. Theology - arrangement of ideas about God
2. Physical system: Set of tangible elements interacting and operating together to accomplish common goal.

E.g. Weapons system - equipment, procedures, & personnel enabling use of a weapon

According to INTERACTIVE BEHAVIOUR, Systems can be classified as: (2 times)
1. Open System: Interacts freely with its environment and its elements by taking input & returning output.

· Changes itself to match with change(s) of/in environment; Adapts

· E.g. Information systems are open systems because they accept inputs from environment and sends outputs to environment.

2. Closed system:

· Does not interact with environment ( Does not change with change in environment, remain insulated

· Relatively shorter life-cycle because it decays faster for not having any input/interaction from environment

· E.g. Physical system such as ‘Throw-away’ type sealed digital watch

Organizations are considered to be relatively open systems-

· Continuously interact with the external environment. Act as input-output systems. I-P-O.

· Sometime act as relatively closed system to preserve their identity and autonomy. They may ignore many opportunities so as to maintain their core-competence.
[image: image1.emf]
Entropy 

· Is the Quantitative measure of disorder in a system. Systems can decay or become disorganized. 
· Inputs of energy/ matter needed to offset increase in entropy. This maintenance input is called Negative entropy.
· Open system require more –ve entropy than relatively closed system. However, life-cycle of closed system is shorter.
According to DEGREE OF HUMAN INTERVENTION, Systems can be classified as:

1. Manual system – where data “collection, manipulation, maintenance and final reporting” are carried out absolutely by human efforts.

2. Automated systems – where computers or microprocessors are used to carry out all the tasks mentioned above. It depends on manual intervention in a small way. It involves a close man-machine interaction.

Why use computers? Because otherwise work too difficult, time consuming and sometimes impossible. 
“The reasons for using computer in business area are as follows”:

1. Handling huge data volume

2. Quick and accurate data-processing (IPO)

3. Storing data for indefinite period

4. Quick retrieval of information on query

5. Quick and efficient transportation of data/information to distant places

6. Using software tools for quick decision making

According to WORKING/OUTPUT, Systems can be classified as:

Deterministic system

· It operates in a predictable manner
· Interaction among the parts is known with certainty

· Future state/action can be predicted without error

· E.g. a correct computer program

Probabilistic system

· Relates to probable behavior
· Future state/action cannot be predicted without error

· E.g. Inventory system, demand forecasting system
General Model of System

General model of a physical system comprise of IPO or Input ( Process ( Output. A system may have several Inputs & Outputs.

· ·Input- is the data flowing into the system from outside

· ·Processing- is converting the input into useful form

· Output- is the information flowing out of a system

· Storage- is the means of holding information for use at a later date

· Feedback- occurs when the outcome has an influence on the input
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Components of a System OR System Environment

All systems function within some sort of environment. What constitutes the system?

a) Sub-system: Part of a larger system - a system is made up of sub-systems. Sub system help to manage and develop complex system efficiently
b) Supra-system: a system immediate above a subsystem is known as supra system. A sub system is governed or controlled by its supra system
· E.g. Organization (Supra-system) -> Functional areas (sub-system).
c) System Environment

· External world which is outside system boundary = SE

· Collection of elements that surround a system and interact with it as well

· Systems function within the environment

d) Boundary

· Defines & delineates a system from its environment or delineates a sub-system within a system.

· The system is inside the boundary; the environment is outside the boundary.
e) Interfaces

· Inter-connections and interactions between sub-systems.

· Interfaces occur at the boundary and take the form of inputs and outputs.
Characteristics of Sub-systems (-Decomposition or Identification of Sub-systems-)

Sub-systems are “building blocks” – helps in analysis & development. Principles how systems are built from subsystems:

1) DECOMPOSITION

1. A complex system is decomposed/ factored into smaller subsystems of manageable sizes

2. Resulting sub-systems form hierarchical structures

3. Boundaries and interfaces are defined

4. Thus, sum of the subsystems forms the entire system

Need/Use: Complex system difficult to comprehend as a whole. Hence, (1) to analyze an existing system and (2) to design and implement a new system.

Example (Approach to decomposition):

1. Information system divided into sub-system – Accounting, payroll, purchasing, production, inventory etc.

2. Additionally, each sub-system is divided further into sub-systems. E.g. Accounting further decomposed: General Ledger, A/C receivables etc.

3. If the task is to design and program a new system, the sub-systems (major applications) defined in (2) might be further subdivided into smaller sub-systems or modules
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2) SIMPLIFICATION

Process of organizing subsystems so as to reduce the number of interconnections/ interfaces. No. of interconnections if all the subsystems interact with each other independently = ½ x n x (n-1), where “n” is the number of subsystems. (-E.g. Pentagon-)
· Main method of simplification is clustering
· Cluster means collection of subsystem of similar functions or nature

3) DECOUPLING (- few inter-dependencies / dis-association / separation -)

If two different subsystems are connected very tightly, very close coordination between them is required.

E.g. RM is put directly into production the moment it arrives at the factory. RM system can be said to be tightly coupled. Here, RM delivery (input to production system and output from RM system) must be precisely timed in order to avoid delays in production or to prevent new material from arriving too soon with no place to be stored.

· Inventories, buffer, or waiting lines: To compensate for diff rates of input-output

· Slack and Flexible resources: Output of one subsystem = input to another

· Standards: Eliminates tedious & time-consuming checking

(-In Inventory Management, decoupling allows economy of scale within a single facility, & permits each process to operate at maximum efficiency rather than having the speed of the entire process constrained by the slowest -)
Decoupled systems: output of one system is stored in a store or memory and another system can use that when required thus system 1 and 2 are independent systems

System stress & System change (2 times)
· Systems change because they undergo stress. 
· A stress is a force transmitted by a system's supra-system that causes a system to change, so that the supra-system can achieve its goals. 
· Result-

· System will change to accommodate the stress

· System will be unable to accommodate the stress, it would decay and we would have to install a new system
Changes may be structural changes or process changes. 
Structural changes refer to changes in components
Process changes refer to changes in logics

INFORMATION

· Information is data that has been transformed into meaningful and useful form for specific purpose
· The term “data” and ‘information’ are often used interchangeably. Data : Information :: RM : FG

· Raw material i.e. data determines quality of output i.e. information. This phenomenon is called Garbage in garbage out (GIGO)
· Data is representation of facts pertaining to certain things and events eg name of students, transactions are data

DATA   (    (processing) INFORMATION  (  (decision making) ACTION
DATA
· Sale transactions

· Purchase

· Receipt

· Journal

INFORMATION

· General ledger
· Balance sheet

· Cash flow statement

Important attributes/characteristics of Information (3 times)
The important attributes of useful and effective information are as follows:
Purpose 
· Information is said to be purposeful or relevant if it is made specifically for the recipient and answer those questions which receiver desired. 

· Information should serve as reports to manager, which are useful and help them for better decision making and problem solving  
Rate 
Rate of transmission /reception of information

Mode and format 

· Mode means way the information is delivered
· Mode can be written, visual or verbal

· Format means presentation of information
· Should be such that it full fill the requirements of receiver of quick decision making or problem solution like in charts, graphs etc

Redundancy
· It means excess of information carried per unit of data 
· Sometimes necessary to safeguard against errors

· Information must be in sufficient quantity for correct decision making 

Accuracy

· Means info to be free from errors and biasness
· As managers decisions are based upon info supplied through MIS report, all managers need accurate info

· Accurate info enhances the confidence of decision maker

Completeness 
· Info provided to managers should be complete and should meet all their needs
· Due warning should be provided with information, if info is not complete

Transparency 
· Should give true picture
· It should not have influential factor of person/ company who is providing info
Availability/timeliness

· Useless if not available at the time of need
· It means information must reach the recipient within the prescribed time frame

· For effective decision making, information must reach the decision maker at right time

Decay 
Value of information usually decays with time and usage. Refresh/update regularly.

Reliability 
· Info should be from reliable sources

· If sources are external, mention source name

· Reliability enhances confidence level among decision makers
Quality 
· Presentation: info in order to be of great value, should closely match the user requirement
· Place: value of info will be more if delivered or accessed easily
· Possession: related with biasness, person in possession will influence info by controlling its distribution within org
Frequency 
· Frequency with which information is transmitted or received affects its value

Value of information (dimensions of information)
A. Economic (cost Vs benefit)
· Refers to cost of information generation and benefits accrued 
· COST: cost of acquiring, maintaining, generation, communication

· BENEFIT: value of the change in decision behavior because of info  

B. Business
· Different types of info required by different levels of management and its use in decisions making
C. Technical

· Refers to security of info ie how info will be stored, communicated etc safely
· Way the data will be available to its authorized user when required in a secured manner

“Types” of Information

Information, in the context of business organizations, broadly, can be divided into two different types:

Internal information:

· Information as generated from operations of the organization (internal) at various functional areas

· Gets processed and summarized from junior to top most level of management

· All levels of management use it

· E.g. production figures, sales figures, information about personnel, accounts, material etc.

External information:

· As collected from external environment of the business organization

· Affects the organizational performance from outside the organization.

· Top level of management uses it

· E.g. Govt. policies, competition, economic status etc.
Access to internal and external information by different levels of management
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INFORMATION SYSTEM AND ITS ROLE IN MANAGEMENT/ BUSINESS

An information system is an arrangement of a number of elements that provides effective information for decision-making and / or control of some operations of an organization. It reduces uncertainty. 
“Some of important implications (-benefits or advantages-) of information system in business are as follows”:
· Decision-making to achieve goal

· Right decision at the right time

· Solving critical problems

· Knowledge used in unusual situations

· Formulate a strategy of action

· Edge in the competitive environment
Factors on which information requirement of executives depend
	Operational function
	Type of decision making
	Level of management activity

	Grouping of related functions
	Programmed VS non programmed 
	Strategic – tactical – supervisory


1. Operational function: The grouping/clustering of several functional units on the basis of related activities into a sub-system is termed as operational function.

· E.g. In a business enterprise, marketing is an operational function. Grouping of functional units like market research, advertising, sales analysis and so on.

· Information requirement of different operational functions vary in content and characteristics
2.  Types of decision making: organizational decisions can be classified as programmed and non programmed  (2 times)
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3. Level of management activity:
 “Different levels of management activities” in management planning and control hierarchy are–Strategic level, tactical level and operational level.

Strategic Level or Top level:

· Concerned with developing of organisation “mission, objectives and strategies”

· Strategic decisions made at Top level - Relates to problems critical to the survival and success

· Involves analysis and judgment

· Comparable to non-programmed decisions – available information incomplete

Tactical Level or middle level:

· Taken at middle of managerial hierarchy

· A single strategic decision calls for a series of implementable tactical decisions

· Managers plan, organise, lead and control the activities of other managers

· More specific and functional

· Information easily available - less uncertainty and complexity

· Sometimes referred as Operational decisions – Relatively structured

· Decision variables can be forecasted and quantified - impact is relatively localized and short-range

Supervisory or operational Level:

· Lowest level in managerial hierarchy.

· Managers coordinate the work of non-managerial workers

· Ensure that specific tasks are carried out, routine office work
Components of computer-based information system (CBIS) (1 time)
CBIS is an information system in which computers play a major role. Components-

· Hardware- Includes machinery (CPU, equipments, devices)

· Software- Computer programs and manuals that support and which maintain logics for data processing
· Data- facts to produce useful information

· Procedure- Policies and rules that govern computer operations or functioning of CBIS 
· People- Operators include users, programmers, system analysts and administrator, DBA

CBIS characteristics are as follows:

(“All systems have some common characteristics that justify the need for decomposition”)

1. Pre-determined objectives

2. Interrelated and interdependent subsystems

3. Sub-system works with other sub-systems (a.k.a interaction)

4. Work done by individual subsystems is integrated to achieve the central goal

5. Success of a system dependant on sub-system
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Types of information systems at different levels of management
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Data available at different functional areas of an organization for management:-

At the lowest level,

· Managed by operational level managers (like supervisor, section in-charge),

· Inputs from various sources are collected

· Routine office work - no decision-making process

· Proper organization of data for further processing is important – sufficient manpower needed

At the middle level,

· Decision making-process starts.

· Inputs from different internal and external information sources are collected and processed

· Middle level managers key personnel - Use tools of analysis and typical software products to report to the higher level with options and possible effects

At the top level,

 Decisions are taken on the basis of the information passed from middle management.
Information systems can be classified into 3 broad categories upon their focus on kind of activities in a business enterprise- 1) OSS 2) MSS 3) OAS
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OPERATIONS SUPPORT SYSTEMS (OSS)

Objective – is to improve operational efficiency of the enterprise. As these systems are concerned with operations, they use internal data primarily for managers at the lower levels. These are further classified into:

1. Transaction Processing Systems (TPS)

2. Management Information Systems (MIS)

3. Enterprise Resource Planning Systems (ERP)

____________________________________________________________________________

1) Transaction Processing Systems (TPS)

TPS 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 & manipulated to generate various information products for external use. E.g. selling of a product to a customer will give rise to the need of further information like customer billing, inventory status and increase in AR balance.
 [Business Activity -> Transaction -> Information reports]
Typically, a TPS involves the following Activities
· Capturing data to organize in files or databases

· Processing of files/ databases using software

· Generating information reports

· Processing of queries

COMPONENTS (-IPO’s-) (1 time)
 Inputs: Source documents, such as customer orders, sales, slips, invoices, POs, and employee time cards, are the physical evidence of inputs into TPS. Purpose- capturing data, standardizing operations, record for future reference etc.

 Processing: processing of transactions/data is done as per accounting rules and business logics. It involves sorting, calculation, summarization to provide data in form of journal and ledgers etc
Outputs: output from info system is produced in the form of reports. Normally output from accounting TPS can be divided into two categories
· Financial reports: provides summarized info like B/S income statement
· Operational reports: provide day to day detailed info like day book
Storage: Ledgers and files provide storage of data on both manual and computerized systems. E.g. GL, AP/AR ledgers

FEATURES

· Can handle Large volume of data 

· Automation of basic operations
· Benefits easily measurable: TPS reduces workload of people & improves efficiency. Benefits are tangible and easily measurable. Therefore, cost-benefit analysis is easy to conduct. User acceptance is easy as well.

· Source of input for other information systems
2) Management Information Systems (MIS)

MIS vs. TPS- MIS assist managers in decision making and problem solving in contrast to TPS, which are operations oriented. May use results of TPS.

· “Integrated user-machine system that provide information to support operational control, management control, decision making, and problem solving”

· Information systems can be developed so that necessary reports are prepared regularly to support recurring decisions, issues

· Designed to provide accurate, relevant and timely information to managers at different levels

· Uses resources such as hardware, software, personnel, procedure, supplies

MIS

Management: A manager may be required to perform following activities in an organization.

· Determine objectives & plans to achieve them

· Organise resources

· Exercise Control over functions

· Monitor results

Thus, management comprises the processes or activities that describe what managers do in the operation of their organization, plan, organize, initiate, and control operations.

Information: Sets of facts, figures and symbols processed for the current decision-making situation

System: Set of related components, activities, process and human beings interacting together so as to accomplish some common objective.

Characteristics of an effective MIS / Factors to be considered for designing an effective MIS/ points of evaluation on implemented MIS (2 times) 
Management oriented: (for management)
· MIS development should start with the appraisal of management needs and business objectives

· MIS is needed at all management levels and not only top level management
Management directed: (by management)
· Management should actively direct the system’s development efforts at all times
· Management should be involved in setting system specifications
· E.g. system design, system implementation, specifications

Integrated: 
· An effective MIS generates the information for all business functions keeping all the related aspects of business function together
· All the functional and operational information sub-system should be tied together into one entity

· Helps generate more meaningful & comprehensive information

Common data flows:

· Use common IPO procedures and media

· Eliminates duplication of work

· Simplifies operations

Common database:

· Database is the "superfile" which consolidates & integrates data records formerly stored in separate data files

· Accessed by several information sub-systems

· Eliminates duplication in data storage, updating, deletion and protection

Computerized:

· Use of computers increases the effectiveness, speed, accuracy and consistency of the system

· Handle a wide variety of applications, reduction in clerical staff

Planning:

· MIS development needs 3 or more years

· Consider future objectives and requirements of firm's information

· Avoid the possibility of system obsolescence before the system gets into operation

Sub-system concept:

· MIS must be broken down into digestible sub-systems which can be implemented one at a time by developing a phasing plan

Misconceptions or Myths about MIS: (- Computers are More Accurate -)

· MIS is about use of computers- MIS may or may not be computer based; computer is just a tool

· More data means more information for managers-It is not the quantity of data, but its relevance, which is important. Unorganized mass of data creates confusion.

· Accuracy in reporting is very important- True for operating level. It is untrue for higher management as they are concerned with broad decisions. Higher levels of accuracy involve higher cost.
Pre-requisites of an effective MIS (2 times)
Database:

· Database is a “Superfile”

· Subdivided into the major information sub-sets

· Improves accessibility & reduces redundancy
· Its important characteristics are:

· Each subsystem utilizes same data i.e. common data source

· Reduces duplication of efforts

· User–oriented

· Available to authorised persons only

· Controlled by a separate authority, known as Data Base Management System (DBMS)

Qualified system and management staff:

· Two categories of officer’s viz. (1) Systems and Computer experts and (2) Management experts.

· Difficult to attract & retain suitable experts

Support of Top Management:

Support essential because-

· Otherwise subordinate managers become lethargic

· Resources involved is large

Control and maintenance of MIS:

· Control implies system operation works as per design; no shortcuts and everyone is following same standard procedures
· Maintenance implies identifying areas of improvements. Formal methods for changing and documenting changes.

Evaluation of MIS:

Capable of meeting the information requirements in future as well. It requires MIS evaluation taking appropriate timely action. Evaluation should consider-

· Whether enough flexibility exists

· Users’ and the designers’ views

· Appropriate action steps

Constraints in operating a MIS: (once)
Non-availability of experts:

· Constraints- Shortage of experts who can diagnose the objectives of the organisation and provide a direction

· Remedy- Grooming internal staff after proper selection and training

High turnover of experts in MIS:

· Constraints- Due to pay / promotion issues, behavior, thus leading to problem in operating MIS effectively
· Remedy- Better working conditions, pay

Non- cooperation from staff:

· Constraints- Non-cooperation, change is a major problem ie normally staff resist for acceptance of computerized system
· Remedy- Educating and explaining system’s utility; active involvement during development / implementation

Sub-system selection:

· Constraints- Selecting sub-system of MIS (marketing/finance/production)
· Remedy- Need and importance of the MIS function should be guiding criteria

Non-standardized approach:

· Constraints- Approach adopted for designing and implementing MIS is a non-standardized one ie each organization requires MIS as per its own needs 
· Remedy- Gradual standardization
Difficulty in quantifying the benefits:

· Constraints- Not comparable with cost the benefits derived from info system (being intangible), raises question amongst managers

· Remedy- Managers be educated

Effects/Impact of using Computer/Computer technology for MIS: (once)
Speeds up processing and retrieval of data-

· Modern business situation- complexity, competition, risk-reward

· Demands quick information for decision making

· Computation and storage capabilities and help in fast and easy retrieval of required info

Increases the effectiveness of MIS-

Timely, accurate and desired information for the purpose of decision making

Expands scope of MIS-

· Applications previously not feasible under manual systems now developed

· E.g. Online real-time system

Widens scope of analysis-

· Helps provide multiple types of information accurately and in no time to decision makers

· E.g. Daily detailed sales reports helps analyze weaknesses and take timely action

Integrates different information sub-system-

· MIS is group of information sub-system- production, finance, marketing etc.

· Common database helps integrate all and thus, support operational & management control, strategic planning

Handles increased Complexity of system design and operation-

· System design has become complex because of multitudes of variables

· Computer software helps develop MIS programs

More Comprehensive information

· Use of computer helps to handle volume of data and also helps to handle complex functions of data with ease
· Provides comprehensive information covering all aspects

Limitations of MIS (once)
1. Quality of the outputs – depends on the quantity of input and processes (e.g. GIGO)

2. Considers Quantitative factors- Ignores morale, attitude

3. Can’t provide tailor made information packages

4. Lacks requisite flexibility – to quickly update itself with the changing needs

5. Less useful for making non-programmed decisions.

6. Not a substitute for effective management - Just a managerial tool for decision making / problem solving

7. Effectiveness reduced if frequent changes in top management, organizational structure & operational team

8. Effectiveness reduced if information withheld
