


Information Technology and its Applications in Business10

1.3  TYPES OF INFORMATION SYSTEMS 

Business organizations today leverage available technologies to manage their business, collect data, pro-
cess data to analyse it to make important decisions, interact with customers and partners, curtail costs, 
and generate revenues. For performing these operations, business organizations use different types of 
information systems, wherein an information system is a collection of hardware, software, data, people, 
and procedures that are designed to generate information to support routine activities. 

There are different types of Information systems. But before reading about them, let us first under-
stand why we cannot have a single information system deployed in an organization. 

1.3.1  Why are There Different Types of Information Systems?
Earlier, when computers were new to the world of business, each time an information system was 
needed, it was tailor-made or customized for the specific purpose. Computer experts soon realized, how-
ever, that most of the information systems were designed to solve a similar set of problems. Therefore, 
attempts were made to build a single system that would solve a whole range of similar problems. While 
designing information systems for similar problems, it was important to define how, where, why, and by 
whom the information system would be used. These questions gave rise to different information systems 
that were designed for different types of users working in the organization. 

1.3.2  �Implementation of IS at Managerial Level (Operational, Tactical, 
and Strategic)

To identify different types of informa-
tion systems, classification is done to 
identify a set of activities that can be 
categorized together, so that they can 
be treated as a single unit. Although 
there is no well-defined rule to clas-
sify an information system, it is nec-
essary to classify them in order to ease 
the design of applications they would 
render. Figure 1.8 shows the pyramid 
model used to classify information 
systems. As most organizations work 
in a hierarchy, the information systems are also categorized to follow the hierarchy. 

Figure 1.8 gives a generalized pyramid model for classifying different types of information sys-
tems in an organization. It does not mean, however, that every business organization must strictly 
adhere to it. While some small businesses can have just three levels, that is, transaction processing 
system (TPS), management information system (MIS), and decision support system (DSS), large 
organizations can have two additional information systems, namely office automation/information 
system (OAS/OIS) and executive information system (EIS). In this section, we will read about all 
of them.

The pyramid model mirrors the nature of tasks found at different levels in the organization.
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Figure 1.8  Pyramid model of information systems
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Office Information System or Office Automation System

Office information system (OIS) or office automation system (OAS) uses hardware, software, and 
networks to enhance work flow and facilitate communication among employees. While hardware 
includes computers equipped with modems, video cameras, speakers, microphones, scanners, and 
fax machines, software comprises word processing, spreadsheets, databases, presentation graph-
ics, email, web browsers, web page authoring, personal information management, and groupware 
to support the aforementioned activities. Besides hardware and software, an OAS also uses technol-
ogy for communication, such as voice mail, fax, videoconferencing, and electronic data interchange 
(EDI) for the electronic exchange of documents, which include text, graphics, audio, and video (refer  
Figure 1.9).  

In such a system, employees perform their tasks electronically rather than manually. For example, 
in an OAS in your college, the time table, academic calendar, subjects in the semester, along with 
their guidelines, notification of events in the university, fee structure, and the like, are all published 
online, either on the website or as notifications, using emails. Had it been a manual system, the office 
staff would have to take a photocopy of the information and send it to each student’s home as a letter 
or as registered post. 

Office automation systems are implemented to support a range of business office activities like 
creating and distributing graphics and/or documents, sending messages, scheduling, and account-
ing. Although it is meant to be used by clerks and officers working at the lower level of the pyramid, all 
levels of users avail some benefit from the OAS.

Hardware

Computers, modems,
webcams, speakers,
microphone

Software

Word processing,
spreadsheets, databases,
presentation graphics,
e-mails, web browsers,
web page authoring

Communication technology

Voice mail, fax,
Videoconferencing, EDI

Figure 1.9  Components of OAS

Transaction Processing System
A transaction is a business activity (like deposit, payment, order, or reservation). Correspondingly, TPS 
is an information system that is specifically designed to capture and process data generated in an organi-
zation, during its day-to-day transactions. It is basically used by clerical staff, front-office personnel, and 
other employees working at the lowest level of the pyramid to perform the following transactions online.

•	 Record information regarding a student during his registration, an order placed by the customer, 
payment details of a client, and the like.

•	 Confirm an action or send a response to inquiries, issue receipts of payments, send a thank-you mail 
to customers, and so on.

•	 Collect customers’ feedback.
•	 Generate employees’ paycheck.
•	 Add, update, and delete existing data.
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Transaction processing system was one of the first computerized systems developed to process busi-
ness data (also known as data processing).  The first TPS was based on batch processing, in which 
data is collected over a period of time, and all transactions are processed later as a group. But with 
drastic improvements in computing technology, batch processing systems were upgraded to online 
transaction processing systems (OLTPs), in which the computer processes transactions as they are 
entered.  

These days, the OLTPs have widely replaced the earlier and now obsolete batch processing systems, 
and you have already seen OLTPs when registering yourself in college, shopping in a showroom that 
generates electronic invoices, paying bills in a restaurant that generates a printed receipt, and so on. 
Other places in which TPS is used includes payroll systems, order processing systems, reservation sys-
tems, stock control systems, and systems for payments and funds transfers.

Advantages  Here are some of the advantages of TPS:

•	 Enhanced efficiency and accuracy of business activities
•	 Faster processing
•	 Reduced clerical costs 
•	 Improved customer service

Example 1.3  In an online air ticket booking system, travellers select their flight schedules and 
desired seats, and the system updates the availability of seats. The system also generates a bill and a 
copy of the ticket as its output. 

Data gathered using a TPS can be used by upper level employees to view a detailed report 
and create an action report.

Management Information System
While TPS is best suited for routine transaction processing, 
business managers felt the need for an information system 
that could perform rapid calculations and data comparisons, 
in order to produce meaningful information for manage-
ment. This need led to a new type of information system 
called MIS. It is an information system generating accu-
rate, timely, and organized information that helps business managers make decisions, solve problems, 
supervise activities, and track progress by generating useful reports on a regular basis. Therefore, it is 
also known as a management reporting system (MRS).

For better integration with business activities, MIS is integrated with TPS, so that MIS can generate 
reports using the data collected by TPS. For example, while TPS records the daily sales, updates the 
customer’s account balance, and makes a deduction from inventory, MIS can use this information to 
produce reports that recap daily sales activities, list customers with past due account balances, identify 
slow or fast-selling products, and highlight inventory items that need reordering. It generates three types 
of reports, as shown in Figure 1.10. These are explained as follows.

Detailed report  This lists transaction processing activities.  For example, a detailed order report enlists 
all transactions that involve ordering of items.

Summary report  This aggregates data so that managers can get a quick overview of the business activ-
ity. It synopsizes large amounts of information that contains totals, tables, or graphs. For example, an 
inventory summary report summarizes the items and the number of units available. 

MIS reports

Detailed Summary Exception

Figure 1.10  Types of reports
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Exception report  This filters data to identify information that is beyond a normal condition (also called 
exception condition) and notify business managers, so that corrective measures can be instantly taken.  For 
example, an inventory exception report notifies the purchasing department of items whose stock is less 
than the specified normal stock. These items must be reordered at the earliest. Exception reports enable 
managers to save their time, as they no longer have to go through the detailed report to identify exceptional  
conditions. 

Management information system is used by business managers working at the middle level of the 
pyramid in order to ensure smooth running of the organization in the short- to medium-term. The highly 
structured information, produced by MIS, enables managers to evaluate their organization’s perfor-
mance, by comparing current output with the previous one. 

Management information system supports structured decisions. Besides action and detailed reports, 
MIS also generates summary reports. Examples of MIS include sales management system, inventory 
control system, human resource management system, budgeting systems, and the like. The downside 
of these systems, however, is that they have little analytical capability. It also helps compare past values 
with the present, but does not facilitate prediction of the future. 

Decision Support System
Transaction processing system and MIS are very well suited for providing information to appropriate 
users on a regular basis. But senior managers need some other type of information to make some longer 
term decisions. For short-term decisions, MIS is enough, but for decisions regarding a longer period of 
time, say a year, an MIS is not the one we should look for. For example, a sales manager needs informa-
tion to find out how high to set yearly sales quotas, based on increased sales and lowered product costs. 
A DSS provides information to support such decisions.

In order to make vital decisions, DSS not only uses data from its internal information systems, but 
also makes use of data from external sources, like business magazines, surveys of competitors available 
on the Internet, interest rates, population trends, customer demographics, spending behavior of a group 
of customers, and so on.

Decision support system makes full use of query language (discussed in Chapter 5), statistical analy-
sis tools, spreadsheets, and graphics to analyse data, evaluate results, and identify and document factors 
affecting a decision. This could not only help the sales manager to estimate the expected sales volume at 
each price level with greater accuracy, but also enable him to ask what-if questions, by changing one or 
more of the factors (that could affect the sales) and view the projected results.

Executive information system  Executive information system is a special type of DSS, which is spe-
cifically designed for the information needs of business executives. It makes use of charts and tables to 
represent information that could help executives view trends, ratios, and other statistics, predict future 
sales patterns, summarize current costs, and forecast sales revenues.

Executive information system is basically used to make strategic decisions, and therefore, relies 
heavily on external sources of data like the Dow Jones news and the Internet, to retrieve information on 
interest rates, commodity prices, and other leading economic indicators. To store all the external as well 
as internal data, current as well as historical data, DSS and EIS use extremely large databases, called 
data warehouses (refer to Chapter 5).

Data warehouses, along with EIS, help executives analyse data according to the entire business or at 
the individual department, region, or a particular store. For example, the executive of McDonald’s can 
view the daily sales, either in all the stores worldwide, or in a particular county, or in a particular city, 
or at a specific outlet. 
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Decision support system and executive information system are interactive systems that are 
used to analyse existing structured information to perform what-if analysis to generate sum-
mary reports and business forecasts to identify long-term plans and make strategic decisions.

Example 1.4  Financial institutions like banks use EIS to develop credit risk models to analyse the 
number and extent of lending or credit that is given to various sectors. For this, various techniques and 
formulae are used to determine the probability of loan defaults.

Knowledge Management System
In Section 1.1, we have already seen the difference between data, information, and knowledge. 
Knowledge is personalized information, a state of knowing and understanding that is stored and manip-
ulated, to influence actions. Knowledge is obtained through the organization’s data warehouse, DSS 
tools, internal expertise, and networks of knowledge workers.  

All the discussed systems fall under KMS. We can also say that KMS extends the already existing 
systems by assimilating more information. Basically, KMS refers to a system that manages knowl-
edge in an organization (in the form of documents, policies, procedures, expertise, and experience) 
to support identification, creation, capture, evaluation, storage retrieval, sharing, and dissemination 
of information, as shown in Figure 1.11. It helps employees have ready access to the organization’s 
documented base of facts, sources of information, and solutions, as shown in Figure 1.11. It also 
provides network maps of the organization, depicting the flow of communication between entities and 
individuals.

Data warehouse
Obtained

from

Knowledge

Used byManaged
by

Captures, creates, stores,
and disseminates knowledge

Knowledge management
systemDSS tools

Internal expertise

Network of
knowledge

workers

Figure 1.11  Knowledge management system

Example 1.5  The most effective strategy to promote a product in rural areas can be shared organiza-
tion-wide, to help the sales and marketing team throughout the country to use the same strategy. It also 
opens up a new platform to discuss new and improved strategies. 

Features 
•	 Stores knowledge that is developed collectively.
•	 Comprises a range of practices to create and enable adoption of knowledge, embodied in an indi-

vidual or in organizational processes.
•	 Knowledge exists in the form of documents, policies, procedures, expertise, and experience.
•	 Distribution of knowledge through KMS results in continuous change, reconstruction, and applica-

tion of knowledge in different contexts.
•	 Required information is effectively and efficiently retrieved, whenever required.
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Types of knowledge managed  An effective KMS provides a variety of information, which includes 
the following.

Experiences  It collects information retrieved from people, who have already tackled a problem and 
found a solution. Therefore, KMS stores information about successful strategies, and also the best prac-
tices to solve a particular problem. 
Expertise location  It stores a network map that informs the users about where to locate for an expert 
or expert information.
Communities of practice  It enables groups of individuals to discuss their problems, opportunities, les-
sons learned, and other information gained from users. 
Feedback  An organization can collect feedback from customers and employees and share it with their 
research and development (R&D) departments, so that an integrated approach can be taken to under-
stand the shared information and produce better products and services. For example, a company devel-
oping a new product may conduct research on their competitors and ask the R&D team to identify the 
ingredient needed in their product. The R&D team can find out from the KMS team the assets and 
processes the company has in place, which can be used to meet the sales potential, meet customer needs, 
and fill gaps within the marketplace.
Share project files  An employee team can work collaboratively on a project. They can share their files 
and information to allow everyone in the team to upload and comment on the work performed by 
others.

Knowledge management system is widely implemented in firms of lawyers and for those 
working with accounting and management consultancy.

Advantages  Knowledge management system can be associated with open source software, and open 
standards, open protocols and open knowledge licenses, and initiatives and policies. Its advantages 
include the following:  

•	 Improved performance
•	 Competitive advantage
•	 Innovation, which gives a cutting edge to perform better than one’s competitors
•	 Integrating and sharing of knowledge
•	 Solving problems faster
•	 Developing professional skills
•	 Orientation and training of new employees
•	 Support of better sales, by helping business users make critical decisions in a better and informed 

manner
•	 Creation of knowledge directories
•	 Avoidance of re-inventing the wheel, thereby reducing redundant work
•	 Retention of intellectual property, even after the employee leaves the organization 
•	 Service as central repository, to retain information in a standard format
•	 Ensuring of consistent and speedy responses to user queries 

Many large organizations are reaping the benefits of KMS. These days, even small businesses are imple-
menting it. 
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Summary 

•	 Information must be relevant, accurate, complete, 
current, and economical.

•	 These days, almost every business is conducted 
over  computers and communication devices to 
organize large databases, personal schedules, and 
various other forms of essential information.

•	 Breakthrough in information technology (IT) 
has resulted in better or automated solutions 
that have not only increased the productivity, but 
also involve lower operational costs, improved  
speed, ease of sharing and storing information, 
decrease in human error through automation, and 
an increase in revenue. 

•	 All businesses today are moving towards mark-
ing their presence on the Internet. Whether big 
or small, all business have a website to advertise 
their products, take orders, buy merchandise, and 
sell excess products.

•	 Outsourcing is done as a cost-saving measure 
by big companies that want to focus on their key 

business area, rather than focusing on routine 
business tasks.

•	 An office information system (OIS) or office auto-
mation system (OAS) uses hardware, software, 
and networks to enhance work flow and facilitate 
communication among employees. 

•	 MIS is an information system that generates accu-
rate, timely, and organized information. This helps 
business managers make decisions, solve problems, 
supervise activities, and track progress, by generat-
ing useful reports on a regular basis.

•	 Decision support system (DSS) not only uses data 
from its internal information systems, but also 
makes use of data from external sources such as 
business magazines, surveys of competitors avail-
able on the Internet, interest rates, population 
trends, customer demographics, and spending 
behaviour of a group of customers.

•	 Knowledge exists in the form of documents, poli-
cies, procedures, expertise, and experience.

Glossary

Artificial intelligence (AI) A branch of computer 
science that works on making computers intelligent 
like humans

Back-office outsourcing Outsourcing of internal 
business functions such as payroll, billing, purchas-
ing, accounting, and HR

Business data processing (BDP) Performing opera-
tions to convert business data into useful information

Data A collection of raw facts or figures

Expert system A branch of AI that designs intelli-
gent machines, which solve real-world problems by 
using deductive logic

Front-office outsourcing Outsourcing of customer- 
related services such as marketing and technical 
support

Information Processed data to provide answers to 
who, what, where, and when type of questions

Information system A collection of hardware, soft-
ware, data, people, and procedures that are designed 
to generate information to support routine activities 

Information technology (IT) A comprehensive 
term that includes all types of technology used to 
exchange, store, use, or create information

Knowledge Application of data and information to 
answer the how part of the question

Knowledge management system (KMS) A system 
that manages knowledge in an organization (in the 
form of documents, policies, procedures, expertise, 
and experience) to support identification, creation, 
capture, evaluation, storage retrieval, sharing, and 
dissemination of information

Mobile application (app) Software application 
that runs on smartphones, tablets, and other mobile 
devices

Natural language processing (NLP) A branch of 
AI that involves programming computers to under-
stand natural human languages© Oxford University Press. All rights reserved.
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Nearshore outsourcing Outsourcing to a neighbor-
ing country

Offshore outsourcing Outsourcing to another 
country

Onshore outsourcing Outsourcing in the same 
country 

Outsourcing Hiring employees who work outside 
the company

Robotics A branch of AI that programs computers 
to see, hear, and react to sensory input

Multiple–choice Questions

	 1.	 Collection of raw facts or figures is  
called _________.

	 (a)	 data 	 (c)	 knowledge
	 (b)	 information

	 2.	 Processed data is known as __________.
	 (a)	 input	 (c)	 knowledge
	 (b)	 information	 (d)	 output

	 3.	 The ‘how’ part of a question is answered by 
_____________.

	 (a)	 data 	 (c)	 knowledge
	 (b)	 information

	 4.	 Information should be _____.
	 (a)	 economical	 (c)	 both of these
	 (b)	 relevant	 (d)	 only (b)

	 5.	 If the employee works hard and is skilled 
with the latest technology, then his promotion 
is guaranteed. Which of the following best 
describes this statement?

	 (a)	 data 	 (c)	 knowledge
	 (b)	 information
6.	 Monthly salary of a parliament member is an 

example of _____.
	 (a)	 data 	 (c)	 knowledge
	 (b)	 information

	 7.	 _________ means performing operations 
in order to convert business data into useful 
information.

	 (a)	 Business data processing
	 (b)	 Built-in data process
	 (c)	 Business digital processing

	 8.	 ________ software is widely used by 
businesses to analyse and summarize data and 
draw charts.

	 (a)	 Word processing	 (c)	 Database
	 (b)	 Spreadsheet	 (d)	 Presentation

	 9.	 BDP cannot be used for ________.
	 (a)	 accounting	
	 (b)	 payroll
	 (c)	 inventory management
	 (d)	 none of these

	10.	 Microsoft Money and QuickBooks are 
examples of _________ software.

	 (a)	 accounting and payroll
	 (b)	 only payroll
	 (c)	 inventory management
	 (d)	 only accounting

	11.	 Inventory management can be done on 
__________ software.

	 (a)	 Microsoft Word	 (c)	 Open Office Calc
	 (b)	 Microsoft Excel	 (d)	 (b) and (c)

	12.	 QuickBooks is a software used for ________.
	 (a)	 accounting	 (c)	 book keeping
	 (b)	 payroll	 (d)	 all of these

	13.	 Flipkart, Snapdeal, Amazon are __________ 
websites.

	 (a)	 online shopping	 (c)	 email
	 (b)	 social networking	 (d)	 search engine

	14.	 Online marketing is done through _________.
	 (a)	 email	 (c)	 both (a) and (b)
	 (b)	 Google AdWords	 (d)	 none of these

	15.	 _________ was the bank which first started 
mobile face-to-face banking.

	 (a)	 ICICI	 (c)	 Indus Ind
	 (b)	 HDFC	 (d)	 SBI

	16.	 CRM stands for _________.
	 (a)	 call record management
	 (b)	 customer record management
	 (c)	 customer relationship management
	 (d)	 all of these
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	17.	 Web cameras and microphones are together 
used in _________.

	 (a)	 tele conferencing
	 (b)	 tele commuting
	 (c)	 video conferencing

	18.	 Outsourcing is mainly done to _______.
	 (a)	 reduce costs
	 (b)	 save time
	 (c)	 increase productivity
	 (d)	 automation

	19.	 Payroll processing, if outsourced, will be a part 
of _________.

	 (a)	 BPO	 (c)	 PPO
	 (b)	 KPO	 (d)	 LPO

	20.	 BPO service that is outsourced within the 
same country is called ____________.

	 (a)	 outsourcing
	 (b)	 onsourcing
	 (c)	 nearshore outsourcing
	 (d)	 onshore outsourcing

	21.	 In which type of outsourcing payroll, are 
billing and HR outsourced?

	 (a)	 Internal outsourcing	
	 (b)	 External outsourcing
	 (c)	 Front-office outsourcing
	 (d)	 Back-office outsourcing

	22.	 In which type of outsourcing is customer 
service outsourced?

	 (a)	 Internal outsourcing
	 (b)	 External outsourcing
	 (c)	 Front-office outsourcing
	 (d)	 Back-office outsourcing

	23.	 Which of these is not a valid reason for 
outsourcing?

	 (a)	 Reduce costs
	 (b)	 Efficiency of tasks
	 (c)	 Both of these
	 (d)	 None of these

	24.	 Equity research is done in ______.
	 (a)	 BPO	 (c)	 KPO
	 (b)	 BDP	 (d)	 PPO

	25.	 Identify the disadvantages of KPOs and BPOs.
	 (a)	 Inferior quality of output
	 (b)	 Increased complexities
	 (c)	 Both (a) and (b)

	 (d)	 None of these

	26.	 Select the most preferred countries for voice-
based KPOs.

	 (a)	 India	 (c)	 Mexico
	 (b)	 Chile	 (d)	 All of these

	27.	 Select the most preferred countries (after 
India) for BPOs.

	 (a)	 Sri Lanka	 (c)	 Philippines
	 (b)	 Bangladesh 	 (d)	 All of these

	28.	 Information systems include __________.
	 (a)	 information and software
	 (b)	 hardware and data
	 (c)	 people
	 (d)	 all of these

	29.	 Which type of information system will small 
organizations usually not have?

	 (a)	 TPS	 (c)	 OAS
	 (b)	 MIS	 (d)	 DSS

	30.	 At which level of information system do senior 
managers work?

	 (a)	 EIS	 (c)	 TPS
	 (b)	 DSS	 (d)	 KMS

	31.	 At which level of information system are 
operational decisions taken?

	 (a)	 EIS	 (c)	 TPS
	 (b)	 DSS	 (d)	 KMS

	32.	 Which of the following is not a part of OAS?
	 (a)	 EDI	 (c)	 Hardware
	 (b)	 Voice email	 (d)	 Office building

	33.	 Electronic data interchange is a type of 
__________.

	 (a)	 hardware	 (c)	 technology
	 (b)	 software	 (d)	 none of these

	34.	  At which level of information system is 
collecting customers’ feedback done?

	 (a)	 EIS	 (c)	 TPS
	 (b)	 DSS	 (d)	 KMS

	35.	 At which level of information system are 
different types of reports generated?

	 (a)	 MIS	 (c)	 TPS
	 (b)	 DSS	 (d)	 KMS

	36.	 In which type of report is aggregated data 
displayed?

	 (a)	 Detailed	 (c)	 Exception
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Information Technology and Business 19

	 (b)	 Summarized	 (d)	 All of these

	37.	 In which type of report is filtered data used to 
take corrective measures available? 

	 (a)	 Detailed	 (c)	 Exception
	 (b)	 Summarized	 (d)	 All of these

	38.	 Which type of system has the least analytical 
capability? 

	 (a)	 MIS	 (c)	 EIS
	 (b)	 DSS	 (d)	 KMS

	39.	 At which level of IS is data from internal 
sources as well as external sources analysed?

	 (a)	 MIS	 (c)	 OIS
	 (b)	 DSS	 (d)	 TPS

	40.	 At which level of information system is 
what-if analysis done?

	 (a)	 MIS	 (c)	 EIS
	 (b)	 DSS	 (d)	 Both (b) and (c)

	41.	 Experience, feedback, sharing of project files 
are features of which type of information 
system?

	 (a)	 MIS	 (c)	 OIS
	 (b)	 DSS	 (d)	 KMS

	42.	 Open source software can be associated with 
which type of information system?

	 (a)	 MIS	 (c)	 OIS
	 (b)	 DSS	 (d)	 KMS

Answers to Multiple-choice Questions
	1.	  (a)	 2.	  (b)	 3.	  (c)	 4.	  (c)	 5.	  (c)	 6.	  (a)	 7.	  (a)	 8.	  (b)	 9.	  (d)	 10.	  (a)
	11.	  (d)	 12.	  (d)	 13.	  (a)	 14.	  (c)	 15.	  (c)	 16.	  (c)	 17.	 (c)	 18.	  (a)	 19.	  (a)	 20.	  (d)
	21.	  (d)	 22.	  (c)	 23.	  (d)	 24.	  (c)	 25.	  (c)	 26.	  (d)	 27.	  (d)	 28.	  (d)	 29.	  (c)	 30.	  (b)
	31.	  (c)	 32.	  (d)	 33.	  (c)	 34.	  (c)	 35.	  (a)	 36.	  (b)	 37.	  (c)	 38.	  (a)	 39.	  (b)	 40.	  (d)
	41.	  (d)	 42.	  (d) 
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