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Examples of Information Systems

Learning Goals J ]

In this chapter we will learn:

L. How data is processed for some common applications in organizations.

N

The difference between batch processing and on-line transaction processing.

3. The types of data processing required for obtaining strategic, tactical and
operational information.
L )

1 Chapter 1 we saw that information is required for managing organizations. Further,
e observed that different managers, depending upon their functions in the organization
:nd their level in the hierarchy, require different types of information. We also specified
e nature of information required for different functions such as Human Resource,
- roduction, Materials, Finance, Marketing and Research, Design and Development. In
is chapter we will broadly examine how data is processed for obtaining different types

- information.

2.1 VARIOUS FUNCTIONS IN ORGANIZATIONS

[ organizations are divided into many departments or sections, with each department
wing an assigned functional responsibility. Consider, for example, an educational
stitute such as a large University. It will typically have, besides academic departments,
: central administrative office. The administrative office will be divided into man y sections,
-ach with an assigned function. Typically the functions will be student section (which

-1l normally deal with student records, student admission, etc.), an accounis section,

purchase section, stores section, human resource section, medical section and student

hostel office. A hierarchical chart of the sections is shown in Fig. 2.1 and their functions

in Table 2.1. A manufacturing organization, for instance, will have the functions shown
m Table 2.2. Division of an organization into departments with specified functions is
mainly intended to let each department focus on an area of responsibility. All departments

will have to coordinate their activities to meet the overall objectives of the organization.

This coordination is normally provided by higher level management in the organization.
13
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Academic departments
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Central administration

(Teaching and research)
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Students’ Accounts Pu rchase Stores Hostel Medical Works Human
section section section section office centrs department Resource
section

Fig. 2.1 A hierarchical chart of offices in a university.

Table 2.1 Functions of Various Departments of a University

—

Miscellaneous

Administrative Offices

Functions

Student section

Accounts secton

Purchase section

Hostel Office

Medical Centre

Works Department

Human Resource

Miscellaneous

Students’ admission records
Administering admission tests
Students’ academic records
Students” registration information
Placement

University budget

Payroll

General ledger of receipts/payments
Scholarships

Order processing

Vendor selection

Stock register maintenance
Issues

Receipts

Mess records

Hostel purchases/stores
Room assignment
Residents’ data

Medical records
Medicine purchase/stores

Building construction
Building maintenance

Maintenance of electrical installation and water supply

Maintenance of roads, gardens

F!glslonai records (leave, tenure)
oyt Assessment of employees
Recruitment

Mailing
Telephones
Transport
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Table 2.2 Function of Various Departments of a Manufacturing Organization

Sections Functions

Production Production planning and control
Maintenance management
Bill of materials processing

us Marketing Advertising

Customer records/follow up
Sales analysis

Finance Billing, payments

Human Resource

NOT2s

Materials Management)

faintenance

“=search and Development

Payroll

Costing

Share accounting

Budget and finance planning
Tax planning

, Resource mobilization

Recruitment
Records
Training :
Deployment of labour
Assessment/promotions

Stock ledger keeping
Issues/reorder
Receipts

Enquiry processing

Physical facilities
Communication facilities
Electricity and water supply

Production improvement
Product development
Product testing

Product design

= looked at two diverse organizations in this section—a Unive rsity and a manufacturing

zanization. We see that there are some common functions such as human resource,

e

ase, stores and accounts, and there are organization specific functions such as

“dents’ section in a university and production section in a manufacturing organization.
= Is a general observation. Information processing methods, however, have general
siures regardless of the organization for which they are designed.

(]

2 INFORMATION PROCESSING FOR A STORE—AN OVERVIEW

s section we will present a broad overview of how data is processed to meet the
-tional requirements of a store. The presentation in this section will be an overview.
will deal with the topic in greater depth and in detail in later chapters.
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We see from Table 2.2 that the Important functions of a store are:

* to keep an up to date ledger containing stock positions,

* cater to requisitions for issue of items from the store,

* initiate reorder of items whose stock is below a specified limit,
* update stock register when items are received, and

® answer enquiries regarding availability of items in stores.

'In a computer based system the stock ledger is organized in a suitable form for easy
updating and retrieval and recorded on a magnetic disk. Magnetic disk storage is the
primary storage medium for storing large data bases. This is due to the fact that any
record can be directly accessed. Magnetic tapes or writable CDs are used primarily as a

back-up storage unit for keeping copies of data on disk, Tapes are also useful for storing

old files and for interchanging files between different computers.

/In order to create a stock ledger for a computer-based system it is necessary to first
assign unique codes for each item in the store. The unique code assigned to each item
is known as the key of the item record and identifies the record. After that it is necessary
to find out what data fields are needed for each item in the stock. The fields are determined
by working backwards, that is, first asking what outputs are needed and based on that
determining the data needed. (The detailed procedure will be discussed later in this book.)
The fields are organized as a record and stored in a database. This database is the
primary or master file for the store. (It is the computer readable version of a stock ledger
used in a store.) Once the record format for each item in the store is determined, one
record is created for each item in the store. These records are entered manually by a data
entry operator who enters the records using a keyboard of a terminal connected to the
computer, This is called on-line data entry. Data may also be entered on a separate
computer such as Personal Computer (PC) and stored on a floppy disk. This is called off-
line data entry.

In off-line data entry the data entry machine is a low cost machine. If the volume of

data to be entered is very large, then a number of machines can be used and data
prepared, checked and corrected. As opposed to this, an on-line data entry method uses
terminals connected to the computer. In such a case the computer should be timeshared.
On-line data entry is appropriate for insertin g, deleting or correcting some records in the
database.

The data on floppy disk can then be transferred to the disk connected to the computer.
Off-line entry is used when the database is very large and the computer used is a server
or a mainframe computer. If the database is small, the PC itself may be used for data entry
and for data processing.

/ Before data is stored in the disk-file it must be ensured that any errors made during
data entry is detected and corrected. This is done by a program called an edit program and
a control total checking program. Such programs are essential to ensure the validity of
data in a master file.

- A procedure similar to the one used to create the master file is also used to keep the
data in the master file up to date when new items are received or new stock of items
already in the ledger are received. The procedure used is summarized in Fig. 2.2.
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= Operator Disk File
.S a Master File
ng Fig. 2.2 Master file creation/update.
ISt Table 2.3 summarizes the operations performed for other functions. The format of a
FI “=cord for entering requests uses the same item codes assigned in creating the master file.
2 ther fields are determined based on what outputs are needed. In this case a reasonable
ed rmat for requests is:
1at
k) (item code, item name, quantity requested)
:J-le . . - .
bor Table 2.3 Operations Performed in Stores Information Processing
ne
ta 1. Create stock ledger
he o Codify items
_t ¢ Determine data fields needed for each item
ia ¢ Create a record for each item
/i * Organize the records as a database
of 2. Issues/Reorder
F e Codify items
ata

* Determine data fields required for each request
e Determine data fields required for each issue

¢ Create record format for requests and issues

e Create record format for reorder

3. Receipts
T ¢ Codify items
* Determine data fields required in each receipt
e Create record format for receipts
4. Enquiry

o Codify items
¢ Record format for enquiry
of * Record format for response

e “5= record format for a reorder request forwarded to the purchase department would be:

(item code, item name)

“7e quantity to be reordered is normally stored in the file maintained by the Purchase
=Dartment)
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The record format for issues would be:

(item code, item name, quantity requested, quantity issued)

Transaction processing program

/

_— | Retrieve data from
Check validity Master file

Process
request

—» Keyin record

Request

slip
Data Entry

Update
Master file

Master file
on disk

To requestor -

Print issue slip or not

To purchase available slip

department

Send reorder request
if out of stock

Fig. 2.3 Processing of requests to stores.

processing is usually more efficient. It, however, is not as timely as on-line processing.

In operations such as payroll processing which is done periodically, batch processing is
more appropriate.
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Enquiry system is normally an on-line transaction processing system as it is the most
“atural way of answering users’ queries. In an enquiry system also, a user’s query is first
“necked for validity of item code, etc., before it is processed. Figure 2.4 depicts enquiry
srocessing.

validity : ; - Retrieve from
the data — Key in enquiry | I Check validity ST Master file —
is used Enquiry — A Display
bue slip i response
» ensure
is taken
by the
ves and

-

, Stock ledger
nen the on disk

Fig. 2.4 Processing steps in an enquiry system.

A variety of information systems used in practice are primarily on-line transaction
~rocessing systems. Common examples are airlines and railway ticket reservation systems.
Jesigning such systems require special care to ensure that response to enquiries are fast
4 that the system has a “hot standby” if there is a failure. High reliability is required

 failures can be catastrophic (imagine many persons getting the same berth reserved on
¢ train). Similarly reliability and availability is essential in on-line banking systems.

3 VARIETIES OF INFORMATION SYSTEMS

“=e processing methods presented in the last section are for routine data processing. The
=<ormation they provide is operational information{ The system required to obtain tactical
=sormation require further processing. Such systems are known as Management Information
wstems (MIS). In the stores processing example, some tactical decisions would be: at what
<k level should reorder be initiated? How much should be reordered? These are
~=f=rmined based on data such as rate of issue of each item, time needed for delivery from
2= of order, transport cost, storage cost, shelf life, and loss incurred if an item is out-
3 -stock. These data have to be collected separately over a period of time, often as a
“rproduct of a routine data processing system. In the stores example daily issues of some
=tical items can be abstracted and the average issue can be computed. Data on delivery
=es, transport cost, etc., can be separately collected. Well known methods of operations
w=search can then be used to compute stock level for initiating reorder and the optimal

during szantity to be reordered.

2 batch Operational data collected over a period of time is called data archives and the process
used to - collecting it is called data archiving.)With the availability of massive disks in which
cessed ==abytes (10'? bytes) of data can be stored, it has become feasible to analyze the archived

Batch “#t2. Analyzing archived data to observe patterns which assist in management decision
essing. =aking is called data mining.|A stores manager may, based on his experience, think that

ssing is = the months of October, December and April, the sale of sugar is very high compared
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to other months. This conjecture maybe verified by data mining. In data mining a rule is
formulated which may say that in October sugar sale is 1.5 times the avera ge, in Decembe
itis 1.3 times normal and in April it is 1.4 times normal. This rule may be verified within
a specified margin of error by examining the data archive. If the rule turns out to b
correct, a manager will be able to decide how much sugar is to be stocked in these months.
This is a simple example of the use of archival data and data mining to assist in tactical
management.

As another example of tactical information requirement, let us consider the question
of fixing credit limits for customers. In order to arrive at this, the followin g inputs would
be useful:

Customer details such as income, occupation, etc.
e Customer payment history

* Volume of purchase by customer

* Outstanding dues (if any) from the customer.

Using these one may formulate some rules to arrive at the credit limits and also predict
their possible effect such as:

* anticipated effect on sales caused by varying credit limits

e anticipated loss/profit due to credit limits.

By analyzing the impact of credit limits as specified above, a decision may be arrived at
to fix credit limits.

The primary point to note is that one has to formulate a model and sometimes
simulate a system to obtain tactical information. The operational information from routine
processing becomes an input to obtain tactical information. Corrfp G © 145

_Strategic information is obtained through what are known as Decision S upport Systems
(DSS)./In the stores example a strategic decision would be to reduce variety in inventory
by discontinuing some items in store, deciding what new items to introduce in the store,

and when and where to open a new branch. Decisions such as these require provisions

for a variety of data transformations and representations. )

Strategic information is often unstructured. Strategic decisions are made after trying
to answer questions such as “What will be the profit if I take a decision and what will

be the long range loss if I don't take it?”. In a complex decision many parameters will
be involved. Identifying these and predicting their impact on a decision needs judgements
coupled with analysis. For example, taking a strategic decision of whether to open a new
branch or not would require the following information:

* Projected demands in the new branch

¢ Impact on current branch

e Pricing in new branch

e Competition in new location

Profitability of new branch

These have to be provided using analytical and simulation model known as decision
support models. These models are more difficult to evolve than those needed in tactical
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rule is : S 5 ;
) ~-ormation development. Decision support systems should also provide aids to the
cmber - - - % P
St :nager for conceptualization such as charts, graphs, etc. They should also provide
within 9 ! :

-lities to ask a variety of queries on the database. A variety of summary reports should
made available on request. The overall purpose of decision support systems is to aid

to be

onths. ; g 5 : »
. strategic, unstructured decision making. Developing such systems is much more
actical i : : S
~Hcult than developing operational systems. They, however, are the ones required by the
_ - management of organizations.
estion
would

SUMMARY

1. Organizations are divided into many departments, each with a specific set of
functions.

2

Even though an organization may have some specialized functions, many
functions such as Accounts, Human Resource, Stores, Purchase are common
redict among organizations.

Each function in an organization needs operational, tactical and strategic
information.

[¥%]

i

Operational data is codified and stored in a Master file (or a central database).

A request for retrieving a record from a Master file is called a transaction.

un

ved at
The method of processing data in which transactions are grouped together and
processed as a batch is called batch processing.

an

times
butine The method of processing data in which transactions are processed by a computer
as and when they arise is called On-Line Transaction Processing (OLTP).

piens 3. Routine data processing systems (DPS) are used to obtain operational information.

utory These are normally repetitive.
store, - : : . ;
o 9, Data abstracted from routine processing are further processed using well thought
out rules to obtain tactical information. Such systems are called Management

rying Information Systems (MIS).

wil] 10. Information from multiple sources in an organization are normally presented in
s will summarized forms such as graphs and charts to aid top management to_take
ments strategic decisions. Such systems are called Decision Support Systems (DSS).
Sl 11. Data used in operational data processing is normally stored in many organiza-

tions as back up or for legal reasons. These are called data archives.

12. The archived data may be analyzed to obtain tactical and strategic information.
This is called data mining.

EXERCISES

2.1 Why are organizations divided into departments and sections?

2.2 What are the primary functions of a marketing department of an organization?
; g




