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Unit 1

Text A

Information, Data, Computer Data Processing and IS

1. Information

1.1 Flow of Information

Information is the life blood of many organizations. Information flows into and out of
organizations and between the different levels in an organization. Typically at the lower levels of
an organization, information is very detailed, e.g. relating to individual customers, orders,
suppliers, invoices etc. As information flows up the hierarchy of an organization, it tends to
become summarized. Take a banking environment as an example. A teller is interested in the
specific information about the account they are currently dealing with, such as account number
and balance. At the end of each day the branch manager may receive a summary report showing
the total of all balances of accounts at that branch, together with a short list of those individual
customers with balances of less than -£500 or greater than £5 000 (an example of exception
reporting). At the end of each week the area manager or director may receive a list of customers
with balances of greater than £10 000. It is important in this context because much of the work of
the systems analyst/designer is concerned with identifying the flow and structure of information
within an organization.

1.2 Different Types and Levels of Data/Information

There is a distinction between data and information, which can be simply described by the
statement that information is data which has been processed so that it becomes meaningful. In
other words, information is data which has been placed in a specific context. Consider the
number 153. On its own this is meaningless data. In a particular context, e.g. £153, the number
becomes more meaningful because now we know that we are referring to 153 pounds. However
this is still data rather than information. £153 only becomes information when you find out that it
1s the balance of account number 01234567,
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2. Data

2.1 Data acquisition

Data acquisition (abbreviated DAQ) is the process of sampling of real world physical
conditions and conversion of the resulting samples into digital numeric values that can be
manipulated by a computer. Data acquisition and data acquisition systems (abbreviated with the
acronym DAS) typically involves the conversion of analog waveforms into digital values for
processing. The components of data acquisition systems include:

e Sensors that convert physical parameters to electrical signals.

e Signal conditioning circuitry to convert sensor signals into a form that can be converted

to digital values.

e Analog-to-digital converters, which convert conditioned sensor signals to digital values.

Data acquisition applications are controlled by software programs developed using various
general purpose programming languages such as BASIC, C, Fortran, Java, Lisp, Pascal.
COMEDI is an open source API (Application Program Interface) used by applications to access
and control the data acquisition hardware. Using COMEDI allows the same programs to run on
different operating systems, like Linux and Windows.

Specialized software tools used for building large scale data acquisition systems include
EPICS. Graphical programming environments include ladder logic, Visual C++, Visual Basic,
MATLAB and LabVIEW.

2.2 Data analysis

Analysis of data is a process of inspecting, cleaning, transforming, and modeling data with
the goal of highlighting useful information, suggesting conclusions, and supporting decision
making. Data analysis has multiple facets and approaches, encompassing diverse techniques
under a variety of names, in different business, science, and social science domains.

Data mining is a particular data analysis technique that focuses on modeling and knowledge
discovery for predictive rather than purely descriptive purposes. Business intelligence covers
data analysis that relies heavily on aggregation, focusing on business information. In statistical
applications, some people divide data analysis into descriptive statistics, exploratory data
analysis, and confirmatory data analysis. EDA focuses on discovering new features in the data
and CDA focuses on confirming or falsifying existing hypotheses. Predictive analysis focuses on
application of statistical or structural models for predictive forecasting or classification, while
text analysis applies statistical, linguistic, and structural techniques to extract and classify
information from textual sources, a species of unstructured data. All are varieties of data
analysis.

Data integration is a precursor to data analysis, and data analysis is closely linked to data
visualization and data dissemination.

3. Computer data processing

Computer data processing is any process that uses a computer program to enter data and
summarize, analyze or otherwise convert data into usable information. The process may be
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automated and run on a computer. It involves recording, analyzing, sorting, summarizing,
calculating, disseminating and storing data. Because data is most useful when well-presented and
» actually informative, data-processing systems are often referred to as information systems.
Nevertheless, the terms are roughly synonymous, performing similar conversions;
data-processing systems typically manipulate raw data into information, and likewise
information systems typically take raw data as input to produce information as output.

Data processing may or may not be distinguished from data conversion, when the process is
merely to convert data to another format, and does not involve any data manipulation.

3.1 Data analysis

When the domain from which the data are harvested is a science or an engineering field,
data processing and information systems are considered terms that are too broad and the more
specialized term data analysis is typically used. This is a focus on the highly-specialized and
highly-accurate algorithmic derivations and statistical calculations that are less often observed in
the typical general business environment. In these contexts data analysis packages like DAP,
gretl or PSPP are often used. This divergence of culture is exhibited in the typical numerical
representations used in data processing versus numerical; data processing’s measurements are
typically represented by integers or by fixed-point or binary-coded decimal representations of
numbers whereas the majority of data analysis’s measurements are often represented by
floating-point representation of rational numbers.

3.2 Data Processing

Data processing is, broadly, the collection and manipulation of items of data to
produce meaningful information. In this sense it can be considered a subset of information
processing, the change (processing) of information in any manner is detectable by an
observer. The term is often used more specifically in the context of a business or other
organization to refer to the class of commercial data processing applications.

Data processing may involve various processes, including:

e Validation—ensuring that supplied data is “clean, correct and useful”

e Sorting—arranging items in some sequence and/or in different sets.

e Summarization—reducing detail data to its main points.

e Aggregation—combining multiple pieces of data.

¢ Analysis—" the collection, organization, analysis, interpretation and presentation of data”.

e Reporting—listing detail or summary data or computed information.

e (Classification—separating data into various categories.

3.3 Computer data storage

Computer data storage, often called storage or memory, refers to computer components and
recording media that retain digital data used for computing for some interval of time. Computer
data storage provides one of the core functions of the modern computer, that of information retention.
It is one of the fundamental components of all modern computers, and coupled with a central
processing unit (CPU, a processor), implements the basic computer model used since the 1940s.

%
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In contemporary usage, memory usually refers to a form of semiconductor storage known
as random-access memory (RAM) and sometimes other forms of fast but temporary storage.
Similarly, storage today more commonly refers to mass storage—optical discs, forms of
magnetic storage like hard disk drives, and other types slower than RAM, but of a more
permanent nature. Historically, memory and storage were respectively called main memory and
secondary storage (or auxiliary storage). Auxiliary storage (or auxiliary memory units) was also
used to represent memory which was not directly accessible by the CPU. The terms internal
memory and external memory are also used.

The contemporary distinctions are helpful, because they are also fundamental to the
architecture of computers in general. The distinctions also reflect an important and significant
technical difference between memory and mass storage devices, which has been blurred by the
historical usage of the term storage.

4. Information system

An information system (IS) is any combination of information technology and people’s
activities using that technology to support operations, management, and decision-making. In a
very broad sense, the term information system is frequently used to refer to the interaction
between people, algorithmic processes, data and technology. In this sense, the term is used to
refer not only to the information and communication technology (ICT) of an organization uses,
but also to the way in which people interact with this technology in support of business
processes.

Some make a clear distinction between information systems, ICT, and business processes.
Information systems are distinct from information technology in that an information system is
typically seen as having an ICT component. Information systems are also different from business
processes. Information systems help to control the performance of business processes.

Alter argues for an information system as a special type of work system. A work system is a
system in which humans and/or machines perform work using resources (including ICT) to
produce specific products and/or services for customers. An information system is a work system
whose activities are devoted to processing (capturing, transmitting, storing, retrieving,
manipulating and displaying) information.

Part of the difficulty in defining the term information system is due to vagueness in the
definition of related terms such as system and information. Beynon-Davies argues for a clearer
terminology based in systemics and semiotics. He defines an information system as an example
of a system concerned with the manipulation of signs. An information system is a type of
socio-technical system. An information system is a mediate construct between actions and
technology.

As such, information systems interrelate with data systems on one hand and activity
systems on the other. An information system can also be considered a semi-formal language
which supports human decision making and action.
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