1 Introduction to Information
Management

Today business organisations create and use vast quantities of information as never before. Information
has become a valuable asset to businesses. Information supports day-to-day business operations, decision
making and almost any business function in a business firm. Enterprises invest in information technology
as they have proven to deliver an economic value to the business. This economic value can be expressed

through an increase in competitiveness, higher productivity, increased revenue, etc.

If information presents value, it can be considered an asset. Although one cannot feel, smell or touch
information, it is a critical element to almost any modern business. Information can be an asset or a
liability, depending on the adopted information strategy or external factors. For example, pharmaceutical
companies are subject to stringent government legislation. They make significant information technology
investments simply to stay in business. Masses of clinical data needs to be stored and managed to comply
with regulatory requirements. On the other hand, storing too much or too little information could cause
an adverse effect on a business. Sales information is an obvious asset for decision making and business

growth, however storing information without proper analysis turns into a liability.

1.1 Data and Information

The notion of information is the basis for building an effective understanding of the place that information
systems occupy within a business and more widely within the knowledge economy. It is especially
important to understand distinctions between data, information and knowledge and realise how they

help organisations achieve their business objectives.

Let us get back to basics and consider a few fundamental terms. Businesses collect and store all sorts
of data, whether they are necessary facts about their daily operations, customers, or products. Raw,
unprocessed streams of facts are usually referred to as data. Entries of numbers, text, images or other
forms of computerized output are considered data. Raw data, however, is a relative term as data processing
may have a number of stages, so the output from one processing stage can be considered to be raw data
for the next. After, data is processed and shaped in a meaningful form useful to a person or computer,

it turns into information.
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Figure 1. Data vs. Information: Sales Receipt to Sales Forecast.

The difference between data and information is determined mainly by how they are used in a business
context. An individual entry on a sales receipt, which has a product name, quantity and price, does not
become “informative” to the business unless it has a purpose or a meaning. For example, the fact that
three cans of curry sauce have been sold at a grocery store, may not be very useful to many. However, the
difference between data and information becomes clearer when data is transformed into information for
a business purpose. For example, sales entries of the same curry sauce are analysed per quarter and this
information becomes useful to compare quarterly sales to the target figures. When individual data entries

are processed some utility value or meaning is added to raw data to transform it into business information.

1.2 Organising Data

In order to be useful to business and effectively support business processes, data used throughout a business
is organised using a data model. A data model provides a set of principles for organising data. Generally,
data items are arranged into a hierarchy comprising of data elements and data structures. A data item is
considered to be atomic or the simplest element of data organisation that cannot be divided any further.
For instance, in a data model for organising customer records it is not recommended to keep names of
individuals as a single data item. It is typical to have separate data items for first and last names of an
individual, i.e. to keep each element as simple as possible. At a first glance at data (see figure 2) it may not

be obvious that name records such as Jackson Taylor and Taylor Jackson are not the same.

Last Name  First Name

Jackson, Taylor Jackson Taylor
Taylor, Jackson Taylor Jackson
Non Atomic Data Iltem  Two Atomic Data Items in a Data Model.

Figure 2. Choice of Data Model Elements.
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The hierarchal nature if a data model is based on the fact that data element is grouped of data items and

consequently a data structure is a logical collection of data elements.

Figure 3. Constructs of a Data Model.

For decades the most popular data model used for data storage within organisations has been file-based.
In this data model logically organised constructs of fields (data items), records (data elements) and files
(data structures) are used to organise data. In context of a file-based model a record can be considered a
data element. The structure (or so called syntax) of a typical record comprises of a set of data items that
generally represent a meaningful entity. For example, businesses typically store their customer data. A
customer record may consist of data items such as customer name, address, contact telephone number,
etc. A collection of customer records form a data structure stored in a file. Organising records together
in a specific file means that there exists some sort of a relation between data elements. For example, a
particular business organisation stores data about its customer orders in a file-based form. Various order
records may be stored in different files to create categories that are meaningful. For instance, individual
files may contain order records placed in different years or handled by different sales consultants. Therefore

a particular data model itself adds some sort of meaning to the data.

In a data model data model individual data item is characterised by some sort of a format, typically
referred to as its data type. Data type indicates not only acceptable form of a data item, but also its format
and possible range. Furthermore, data type declares the appropriate operations that are possible on a
data item. For instance, a typical data item in a customer record data structure is a telephone number.
The data type choice for this item may be difficult. If we declare it to be an integer, in many cases the
first zero in the telephone number may be lost. However, if we declare it to be a string of characters,

»

the it will be possible to store not only the digits, but additional characters such as “(“ “)” indicating
where the country code is placed in the number. A string data type will allow storing of additional non
numeric characters. However this may make sorting telephone numbers by area code challenging as

values + (44)2075646 and 02075646 are equivalent.
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Over the years a series of standard data types have emerged. Data types commonly used by business
information systems include numbers, text, date and time and others. Standard data types, such as text -
a series of characters composed of characters from the alphabet and other symbols, numbers - integer,
decimal, float and other types of numbers, and time including dates, seconds, minutes and hours, are
among most commonly used in business information systems. Computers and other electronic devices
store data using strings of characters coded based on a standard character set. Although invisible to an
average computer user, encoding character set represents a standardised coding scheme. For instance, text
consists of symbols or letters, each letter or punctuation mark has a corresponding sequence of symbols
from the encoding set uniquely representing this text element for hardware and software manipulation.
ASCII - American Standard Code for Information Interchange — has become a default standard character
sets used on most personal computers and workstations. The ASCII coding scheme, based on the English
alphabet, provides encoding for 128 symbols. In ASCII the capital A is represented by the binary string
or word 10100001. Although it is difficult to imagine that a few decades ago computers supported only

English alphabet, most modern internationalised encoding standards evolved based on ASCII.
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In recent years it became impossible to store data only in standard data types. Modern information systems
have to cope with multimedia such as graphics, audio and video data. This lead to the development of new data
types to allow encoding of a wider range of data in digital form. For example, data elements of a photographic
image are pixels. In fact the term pixel originated from picture element. Typically a good 4 by 6 inch print
requires an image resolution of at least 800 by 1200 pixels, what is essentially a grid of individual pixels each
with its own colour code and other properties. To devise a data structure for storing images we need to
consider pixels as individual data elements with data items containing colour corresponding to each pixel.
Although quite a straightforward to visualise, it is not the most efficient data structure to store and many image

compressing techniques have been developed to minimise the hard disk space occupied by multimedia data.

Whether we are considering text, numbers or multimedia, data has to be represented in some way
for storage using computer hardware. Data in its various types are stored by hardware using binary
representation. A unit of the quantity of data stored is typically expressed using bits. Eight bits make up
a byte, which we are more accustomed to by now. Over the years capacities of hardware used in modern
computing have grown exponentially and will continue to do so. Typically hardware storage capabilities

are expressed in kilo-bytes, mega-bytes and giga-bytes:

o Kbytes: 1 thousand bytes - 10°,
o Mbytes: 1 million bytes - 105,
o Gbytes: 1 billion bytes — 10°.

13 Information Everywhere

Where is information which makes the business run? Well, the answer is probably everywhere. Information
can be in a variety of forms and is stored in various channels. Almost any business is now operating
a database - a structured approach to information storage. The corporate database often becomes the
centre of business operations and decision making. Some or all of the business areas can draw on the

information stored in the central database as shown in fig.4.

Figure 4. Database at the centre of business functions.
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The Sales department stores data about customer orders. Finance and Accounting use sales data to
generate invoices and process payments. The Marketing department draws on the customer data and
sales information for effective marketing campaigns. Human Resources store information about company
employees, their skills and professional development needs. The central database facilitates keeping
track of stock and production levels for manufacturing and production areas of business. Centralised

information helps even a small business run effectively and rely on real-time information.

Although most think of a database as the main source of information in a business, a significant
amount of information is actually unstructured and decentralized. Unstructured data sources include
documents, spreadsheets, emails, presentations, intranet and web pages. Information is sometimes said
to be distributed across different sources and areas of business. Decentralised information is located on
employees’ laptops, mobiles, desktops, personal devices spread across departments, local and regional

offices. The figure below summarises most of the channels of business information.

Figure 5. Where is Data in an Enterprise?

In many organisations data sources have a tendency to exist separately. Employees of different departments
may have developed their own ways in keeping track of data, but as this process continues for a significant
time, decentralised data may impose some problems. Without an organisation-wide plan and data

administration procedures in place business may encounter such problems as:

o Data redundancy - whereas data becomes duplicated and stored at several locations in
more than one file.

o Poor Data Availability - data becomes isolated and available only to the owner of a
particular file in a file system. Sharing of data and its visibility to employees becomes

reduced.
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« Poor Data Security — data spread across business in various forms and locations reduce
the ability of a business to set proper security controls and ensure authorised access to
information.

o Error-Prone Data — when same data exists at multiple locations it become more vulnerable
to human errors introduced by different employees and mistakes tend to go unnoticed for

longer.

1.4 Strategy and Information Systems

Traditionally business organisations are divided into three levels. These are operational, management
and strategic levels. They exist in nearly all businesses irrespective of their size or sector of operations,

although in small companies some levels may converge.

At the operational level decisions are made to ensure smooth running of operational processes or day-
to-day business. At this level it is necessary to oversee that resources are used efficiently, inventory is up
to date, production levels are as planned, etc. Decision making at this level requires information almost

entirely internal to the company, although it may be extremely detailed and real-time.

Download free eBooks at bookboon.com

15 Click on the ad to read more

























