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Part one: Data, Information and Knowledge
Introduction: This assignment is to develop and evaluate the concept of knowledge, types of knowledge and knowledge management in terms Information Management System and find relationship with data and information.
1.1    Describe Data and information, how useful or not and how these could become knowledge?
Data is a set of raw historical facts, symbols, numbers, figures, abbreviations or signals. Examples of data are £45 per month, 24 months, £150 advance or 100 ml bottle, £10 as described in Question 1.4 on page 9. The main reason for recording and capturing data is to gather information for the true picture of any situation. Therefore, it is important to capture and store all data accurately and methodically so that it can be easily accessible to process and obtain correct information. That is from the above example of data it can be retrieve a phone contract is for £45 a month for 24 months with £150 upfront cost as an information. According to Jashapara (2004) data in one hand could be current or historical and on the other hand qualitative or quantitative. The quantitative data like as 43% or 56% can have multiple meanings and depends immensely on the individual situation and context. Whereas qualitative data is depending on the perceptions of the data transmitter and data receiver (Jashapara, 2004).
Whereas information is a message obtained from the processed data by sorting and utilising required method to able to gain and create knowledge for the business activities. “Information is data processed in such a way that it is meaningful, purposeful and can be understood by the recipient”(Bocij, Greasley and Hickie, 2015).In other words when value is added to data to create something meaningful then it becomes useful information. Therefore, information could be described as “systematically organised data (Meadows, 2001).” “conception of information is data that is endowed with meaning, relevance and purpose (Jashapara, 2004).

[image: ]
Figure 1: Data, information and knowledge, Source: (Bocij, Greasley and Hickie, 2015).
Different organisations collect data differently according to their interest and business need to help and improve the overall business activities. Therefore, a specific kind of data could be useful for one organisation while it may not be useful for other organisation due to different kinds of interest and needs. For example, supermarket like is Tesco and Birmingham City Council (BCC) housing department capture different sorts of data for the purpose of gathering information to provide better customer service, fulfil customer needs or demand, managing products or making desired profit. 
A brief list of data acquires or obtain by the above organizations are listed below:
· TESCO: Tesco collects customers’ names and addresses and are able to monitor their customers buying habits through Clubcard (Maund, 2018 p63). For example: what product an individual purchase frequently, the amount spent each time or customers residential location. The data they collect is very useful for making decisions about marketing based on an individual’s shopping habits and preferences. This data can help to for example reduce the delivery cost once TESCO are able to identify the customer’s home location.
Data and information like customers national insurance number (NINO) is useless for TESCO, however, employees NINO are useful for paying taxes etc.
· Birmingham City Council (BCC) housing department: BCC Collect data and information regarding customers name and address the size of the property they’re living in, number of bedrooms in the property, household people that is number of people live in the family, their age, gender and type of the property to assess customers overcrowding situation or customer homelessness priority. 
Despite this, they all collect common information which is essential for example: a customer’s name and address or customer’s feedback information which could be useful information for the purpose of success and future shape of each organisation. 
Knowledge: “Knowledge is the full utilisation of information and data, coupled with the potential of people’s skills, competencies, ideas, intuitions, commitments and motivations” (Wang, Hjelmervik and Bremdal, 2001).
Knowledge is a critical resource and asset for individuals, business sectors, economics and companies (Foucault and Gordon, 1980). Knowledge is power, Knowledge promotes innovation. 
“Knowledge is considered as an accountable information gathered in right time, right place and in right format, often emerges in minds of people through their experiences (Tiwana, 2000 and Tiwana, 2001).” Wilson (2002) described Knowledge is what we know and ability to understand and learn information and comprehend and judge by ourselves which capture in our mind and interact with outside world to make prediction and decisions on various circumstances on the basis of the information gathered (Wilson, 2002). 
Knowledge represents information with experience, insight and expertise (Broadbent, 1998; Zins, 2007). And “knowledge exist along a continuum between Tacit knowledge (know how) and explicit knowledge (know what) (Polanyi, 1967; Ryle, 1949).”
The data and information collect Tesco and BCC housing is very useful for making decision according to their own and individual circumstances. For example, Tesco collect data how far the customer lives, which could reduce the delivery cost or helps to advert locally and BCC housing collect data and information regarding household people to understand overcrowding situation  to make future plan for building new homes to tackle housing crisis in the near future.
Therefore, in the above situations these useful information leads organisations to gain and achieve knowledge for each and individual organisation. 
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Figure 2: difference between data, information and knowledge 
(source: assignmentpoint.com)

     1.2: Differences between data, information and knowledge.
 from the definitions above in question one it is clear that data is the raw fact, figure, symbols without context which does not contain any value or meaning itself, whereas, when the value added to data it changes into meaningful information to clarify the situation and circumstances for the user or reader. However, knowledge is much complex and complicated in nature and is the ability to comprehend the situation and justify for necessary action to take. Knowledge is our experience, understanding and expertise and ability to use our brain power to make decision or realising opportunity.  
“Knowledge consists of data and/or information that have been organised and processed to convey understanding, experience, accumulated learning, and expertise as they apply to a current business problem (Rainer and Cegielski 2011).
Therefore data information and knowledge are hierarchical position, data is the basic elementary units, a building block; when data adds up more value and become more clearer and more meaningful it becomes information, However, knowledge is the highest hierarchical position which hold more tacit and explicit component of knowledge. Compared to data and information, knowledge is more “valuable, useful, meaningful and comprehensive” (Kebede, 2010). Hence, it is more desired by professionals than data and information. As we go from data and information to knowledge, there’s increased distillation leading to increased clarity and deeper understanding about the domain (Kebede, 2010). Hence, we can draw on this understanding to make decisions. Knowledge fundamentally has a predictive capability, allowing us to predict the future and so make decisions based on information about the past or present (Knock, 1996). As a result, knowledge is more complex than data and information. Moreover, as we move from data to information to knowledge there’s increased contextualisation, making knowledge readily applicable to real-world situations (Kebede, 2010).
For example, as mentioned earlier in answer to question 1; Tesco gather data on the amount of money spend by each customer,  gives the information about customers shopping need and product demand Tesco uses this knowledge to fulfil any gap on particular product information, restock the product and most importantly how to lock the customer according to Porter’s theory.
Similarly, DWP collect customer data and information for example amount of money earn by customer each week or whether the customer has more than threshold amount (£6000) in saving. Using the organisational written or explicit knowledge DWP calculate accurate amount of benefit entitlement by the customer, however, if the customer applies for discretionary grant then the officer must use tacit knowledge to make his or her decision.
Once again, BCC housing obtains data and information from customer as number of people and the number of bedrooms in the property then by using the organisational knowledge to decide for overcrowding or homelessness. Furthermore, this knowledge is also useful for the organisation to build additional stock for future population. 
Although, many scholars stated that from the basic data transformed into information once value added and when additional higher value added to information it becomes knowledge. 
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Figure 3: Relationships Amongst Knowledge, Information, And Data 
(Source: Liew, 2007)
However, the picture above from Liew (2007) article shows that data, information and knowledge are not one-way transition but interchangeable and vice versa and as direction of flow goes upwards it can also move downwards as well as. For example, a book provides the knowledge from the writer’s prospect of view, but it also provides the valuable information for the reader and contains many characters and symbols which is called data (Liew, 2007). That is, hierarchical flow can go up or down as well as.
1.3 Differences between Tacit and Explicit knowledge and what knowledge used by card game player?
 Knowledge is awareness and understanding of something through gathering and evaluating data and information. “In organizations, knowledge is divided into two types: explicit and tacit knowledge (Nonaka 1991).” Tacit knowledge are hidden inside the brain and has not been written down or documented in any formats at all yet, whereas, Explicit knowledge is a kind of knowledge which has been expressed and documented either in written or any other format for example using video or audio forms (Laudon and Laudon, 2014).
A player in a card game uses mainly tacit knowledge, although explicit knowledge is the basic requirement for the player, as the player needs to know the value of the card and rules of the play, which might be written down somewhere or in some sorts of format. The player uses tacit knowledge as no one knows in what rotation the card is coming and what should be the next. In every single turn the player must make his or her own judgment by using his or her tacit knowledge.
The main differences between Tacit and Explicit knowledge are Tacit knowledge is cognitive, the person or employee must think and use the conscious brain power, whereas Explicit knowledge is articulated (Mohajan, 2017). Mullins (2005) described “knowledge which is easily communicated, quantified and systematic explicit knowledge – the kind of information required for an IT system or a new product. Tacit knowledge, however, is more akin to the wisdom – inarticulate, understood but rarely described (Mullins 2005).” 
Tacit knowledge is personal, internalised, hard to document, difficult to share and high in value. Whereas Explicit knowledge is structured, externalised, easy to codify and easy to share or store.
Tacit knowledge is difficult to elicit, describe or record but can be transfer only through one-to-one or face -to-face using coaching and mentoring process. Whereas explicit knowledge is easy to capture formal and systematic way and can transfer through documented process. However, both tacit and explicit knowledge are equally important for business organisations.
1.4 Description of my 5 decisions taken today.
I made the following 5 decision today which was involved data, information and knowledge.
	
	Data used
	Information gathered
	Knowledge involved
	Decision made

	1
	9:15am start, 1 hour, 6 miles,30 minutes.
	My university lecture started at 9:15am, it was 6 miles away from my house and it took 30 minutes journey time and 1 hour to get ready.
	I had to wake up at 7:45 am to attend on time.
	Attended University lecture

	2
	£45 pm, 24 months, 150 upfront cost.
£30 pm for 36 months
	O2: charged £45 per month for 24 months and £150 upfront cost.
Whereas, 
Virgin: charged £30 per month for 36 months and no upfront cost.


	O2 total cost is 45x24+150= £1230
Virgin total cost is 30x36+0= £1080
In addition, the 3rd year no contract with O2, and must pay extra. Therefore, Virgin is better deal.

	Bought a smartphone

	3
	1.18, 20 litres
	Petrol prices at shell garage £1.18 per litre of petrol and I bought 20 litres.
	I paid £1.18x20 = £23.60
	Bought car fuel

	4
	£23.80 one way or £40.00 return
	Avanti train ticket £23.80 one way from Birmingham to London or £40 return
	2 single ticket cost £23.80x2=£47.60
However, return ticket cost £40.00
Therefore, return is cheaper.
	Planned to go to London

	5
	£10.00, 100 ml or £7.50, 50ml
	£10.00 for 100 ml bottle of gel or £7.50 for 50ml bottle at amazon.
	I bought 100ml bottle get as it is £5 cheaper.
	Bought hand gel to protect coronavirus

	
	
	
	
	



1.5 Invention of new product, collection of demographic data, convert into information and elicit knowledge to promote invention.
I invented a new product called “Cola Dela” non sugary drink from fruit juice only and I collected primary demographic data of “My Dream Town” (total population 100) as below to obtain information and develop knowledge. 
	Categories
	Sub-categories
	Available data
	% of Data with total population
	Information
In “my dream Town” area
	Knowledge

	Age
	66+
between50 – 66
between 30 – 49
between 18 – 29
between 0 -17

	2
8
20
40
30
	2%
8%
20%
40%
30%
	In “my dream Town” area 2 people or 2% of the population age over 66 and so on….
	From the data and information, it has been understood that majority of the population is age between 18 – 29 and the second highest under 18, however, least population is over 66 pensioners. 
It seems to me that my product will be attractive for the young people as a healthy option and most of the population are from that group in “My Dream Town” area.

	Gender

	Male
Female
other
	40
50
10
	40%
50%
10%
	40 people or 40% of the population are female and so on….
	More female than male live in this area. Buttriss (1997) “found significant gender and class differences in ability to identify foods containing starch and fibre, with women performing better than men, and middle and upper-middle class respondents better than working class respondents (Buttriss, 1997).”


	Ethnicity
	White British
Asian
EEA national
African
American
	7
40
20
30
3
	7%
40%
20%
30%
3%
	7 people or 7% of the population are from white British ethnic group and so on….
	Asians are nearly half of the whole population and fruity drink loves by the Asian children and young age population. Therefore, “Cola Dela” has a good market opportunity.

	Housing circumstances
(40 houses)
	Living with relative
Rented
Ownership
Other/ homeless
	8
20
10
2
	20%
50%
25%
5%
	8 family or 20% of the family living with relatives and so on….
	Half of the household lives in rented property, however, as they are on low income family, the rental subsidy comes from the social benefits.

	Family composition
(40 families)

	Single
Couple no children
Couple with children
Lone parent
	5
5
10
20
	12.5%
12.5%
25%
50%
	5 family or 12.5% of the family consist of single and so on….
	About three quarters (75%) of the household family consist of children and
As children loves the drink which will be a boosting market for the “Cola Dela” product.

	Education
	No education
Up to GCSE level
Graduate
Postgraduate
Other (religious education)


	10
50
20
1
19
	10%
50%
20%
1%
19%
	10 people or 10% of the population has no education and so on….
	Very few higher educated people live in this area.

	Family income
(40)
	Nil income/rough sleeper
Up to £10K pa
Up to £25K pa
Over £25k pa


	5

20
10
5
	12.5%

50%
25%
12.5%

	5 family or 12.5% of the family income has no income at all and so on….
	Most of the people are in low income family (62.5%). This will be much impact of the sale; however, the price of the product has to be reasonable and in lower than competitor’s price.

	Occupation
	Unemployed
part time employed
Full time employed
Student
Retired/ pensioner

	8
20

10

60
2
	8%
20%

10%

60%
2%
	8 people or 8% of the population are unemployed and so on….
	Again, most of the people (90%) are not in full time employment. This will be much impact of the sale as well as, however, the price of the product must be reasonable and in lower than competitor’s price.

	Religion

	Christian
Buddhist
Islam
Hindu
other

	10
3
40
30
17
	10%
3%
40%
30%
17%
	10 people or 10% of the population believe Christian religion faith and so on….
	As there is no religious restriction on the “Cola Dela” drink. This will not impact on “Cola Dela” product.
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Part two: American Airlines case study and Information System

Part 2.1: Case study; American Airlines

2.1.1 Porter’s basic competitive strategies of “cost leadership” and “product differentiation” adopted by American Airlines.
Porter’s framework outlines ‘cost leadership’ and ‘product differentiation’ as part of the three generic competitive strategies employed by businesses to gain a strategic advantage over their competitors. It is only by sustaining a competitive advantage that firms will be able to survive and succeed in a market (Koo, 2004).
Cost leadership refers to businesses providing goods or services at the lowest possible cost (Bocij, 2015). By introducing their online SABRE system, American Airlines has reduced operating costs (Koo, 2004) specifically the cost of making airline seat reservations. Allowing for increased automation and a dramatic reduction of staff costs (Bocij, 2015). By operating at the lowest cost possible, American Airlines was more likely to retain customers and ward off threats posed by substitute services (Bocji, 2015). 
However, business who operate in an electronic market tend to adopt differentiation strategies rather than cost leadership strategies (Lederer, 1997). Product differentiation is when an organisation has distinguished its products from those of its competitors. Meaning that the firm’s products or services are unique. In this way there’s a reduced risk of customers switching to use the services of competitor firms (Bocji, 2015). By the time the SABRE system was fully operational in 1964, it would be a year before any other airline installed a similar system- rendering the system unique at the time (The Sabre Story, 2020). 
2.1.2 Competitive advantage of American Airlines.
Porter’s five forces which shape competitive strategy include the threat of entry, the threat of substitute products or services, bargaining power of suppliers, bargaining power of buyers and rivalry among existing competitors (Porter, 2008). As illustrated below by figure 4. SABRE allowed American Airlines to address these competitive forces. As a result, the business was able to put itself in a position where it was more profitable and less vulnerable to attack from competitors. Hence, SABRE gave American Airlines a competitive advantage. 
 
[image: ]
Figure 4: Porter’s 5 Forces: Source: (Porter, 2008)
For instance, SABRE allowed American Airlines to have a far greater market share online than its competitors as the system was unique at the time that it was introduced. Being a first-mover is advantageous as rivals find it difficult to win back customers who are partially committed to this online system and it may take rivals several years to catch up (Carr, 2003). In this way SABRE created a substitute product and nullified any rivalry American Airlines had with its competitors as the service provided by SABRE was differentiated and unmatched by any other airline company. Moreover, as a computer reservation system (The Sabre Story, 2020). SABRE provided an alternative distribution channel (Porter, 2008) to deliver their flight reservation service. This undermined the threat of new entrants as this system was unique. Hence, new entrants would be using archaic methods for flight reservation meaning their entry barriers into the industry would be high. 
2.1.3 Factors of erosion of American Airlines over its competitors:
SABRE was undoubtably a market leader, however it was unable to maintain its competitive advantage past the late 1980s. One contributor to this was that many competitors were offering similar services such as Travicom. These substitute products were made feasible by the vigorous increased growth of internet provisions and capabilities worldwide. Travicom connected 49 international airlines and by 1987 was handling 97% of UK airline bookings (Khosrow-Pour, 2003). SABRE was unable to completely distance itself from the threat of substitute products and consequently this eroded its competitive advantage (Porter, 2008).
Moreover, SABRE deliberately failed to introduce a discount fee (Iovinelli et al.1981), which rendered them unpopular by the large number of travel agents worldwide. Despite this, SABRE responded by expanding from being a ticket reservation system to a system where customers could also make hotel reservations and rent cars (Khosrow-Pour, 2003). This aided SABRE in attempting to preserve its competitive advantage. However, by the end of the 1980s SABRE’s market share was reduced to 40% as the company had strong competition from United Airlines’ Apollo System (Khosrow-Pour, 2003). Clearly American Airlines was unable to maintain its competitive advantage and market share in the face of strong competition from competitors. SABRE going from a specialised market niche to instead competing more broadly in the travel market (Koo, 2004) and the fact their services were no longer unique meant the company lost clout with their customers. This was a major factor which determined the company’s position in the market. 

[bookmark: _Hlk36154424]Part 2.2: Information System:
2.2.1 Definition and description of Information system:
A system is a co-ordinated organised process of interaction among different parts or elements to perform the common achievement goal like as digestive system. Information system is no difference to any other system. 
According to Bocij, Greasley and Hickie (2015) an information system is a collective work by its component to perform input, process, obtain output, receive feedback and control actions in order to support, plan, forecast, control, coordinate and make appropriate decisions by utilizing and converting useful data and information (Bocij, Greasley and Hickie, 2015 p42).
According to Laudon and Laudon (2014) Three activities in an information system are input: capture the raw data, processing: converts this data into a meaningful information, and output: transfers the information to the user. Also, feedback helps to look back, evaluate and correct the input stage (Laudon and Laudon, 2014). “

[image: Related image]
Figure 5:  information process cycle Source: (Chaffey and White, 2010)
Laudon and Laudon (2014) defined information system as “an information system collects, stores, and disseminates information from internal and external environment of to support organizational activities and decision, communication, coordination, control, analysis, and visualisation by transforming raw data into useful information through three basic activities: input, processing, and output (Laudon and Laudon, 2014). “

[image: Image result for the information lifecycle]
Figure 6: The information lifecycle. Source: (Chaffey and White, 2005). 

Three key dimension of information system are organisation, management and Information Technology which contains data and information about organisation, its people and product and internal and external environment such as customer and supplier.
Management are responsible for making strategic decisions and taking challenges based on available information system.
Information system can be broadly divided into two types: computer-based information system and non-computer base information system. In the modern digital internet era computer plays a significant vital part to input, process and output data and information to provide knowledge for the user to make appropriate decision for better performances.
2.2.2 [bookmark: _Hlk36154457]Categories of Computer-based information systems (CBIS) and examples:
CBIS are where computer technology used to process raw data with the aids of related software programs to produce timely, integrated, accurate and useful information for organisation to make effective decision. The basic parts of CBIS are hardware, software, database, communication links and procedures which utilise by human resources.
There are several types of computer-based information systems. 
Based on types of support CBIS can be classified as:
1. Information process support system to extract, filter and track critical data and information. For example, Tesco uses this support system to check daily stock.
2. Decision process support system to make decisions for semi structured and unstructured problems, for example, Birmingham City Council (BCC) use this system to make purposeful decision.
3. Communication process support system to share and exchange information between users, for example, UWTSD staffs and administrations use this for communication purposes like as email or Skype.
[bookmark: _Hlk35358178]Based on three dimensions above, the following 10 types of CBIS can be identified explained below:
Management information systems (MIS): Is used by managers to organize, evaluate and manage employees and workloads in the organisation. MIS analysis reports and information to solve the structured problems where organisation’s normal operating procedures are running to improve organisations efficiency and reduce personnel costs (Keen and SCOTT-MORTON, 1978) however it failed to support unstructured and semi-structured  decision making processes (Ackoff, 1967). For example, sales management system, budgeting system and human resource management system.
Executive information systems (EIS) and Executive support systems (ESS): these systems monitor organisational internal and external environmental situation especially for top level manager or strategic leaders. “EIS extract, filter, compress and track critical data; provide online status access, trend analysis, exception reporting, and provide ‘drill-down’ facilities to find in depth information. EIS are user-friendly and require minimal or no training; are used directly by executives without intermediaries (Schaffer, 1987 and Turban, 1990).” For example, UWTSD Board of Directors uses EIS whether to open a new campus or not.
Decision support systems (DSS): is an information system which provides information and model for making appropriate decision. According to Sprague DSS are ‘interactive computer-based systems, which utilises data and models which for decision makers to solve unstructured problems (Sprague,1980).”  An alternative definition of decision support systems (DSS) is given in Edwards: a decision support system is a “system which enables the user to access data and/or models so that he or she may take better decisions (Edwards, 1992).” Examples of DSS are financial planning system, logistic system and bank loan management system.
 Group decision support systems (GDSS): when DSS information system uses by a team of employee then it is called GDSS. Shaw (1981) concluded that “groups produce more and better solutions than individuals, particularly on judgemental tasks (Shaw, 1981).”
DeSanctis and Gallupe (1987) provide the definition of a GDSS as “an interactive computer-based system that facilitates the solution of un- structured problems for a set of decision-makers working together as a group (DeSannctis, and Gallupe,1987).” DeSanctis and Gallupe (1987) also divided GDSS into three levels, such as, the system facilitates the technical functionality, decision modelling and normative or prescriptive intervention in group process. For example, Hewett-Packard (HP) engineers worked all over the world, however the ongoing meetings and final decision of organisational issues made with the aid of GDSS.
 Electronic meeting systems (EMS): EMS is an office information system which improves communications between individuals and groups (Bocij, Greasley and Hickie, 2015). for example,for example, BCC uses Microsoft TEAM or Business SKYPE for distance meetings.  According to McLeod and Liker (1992) “The characteristics of EMS information systems are parallel communications, anonymous communication, shared software, shared view by the (McLeod and Liker, 1992).” 
Organizational decision support systems (ODSS): ODSS systems support people from different groups and provide information which is used across multiple independent activities or decisions (Nunamaker,1992)  
Expert systems (ES): ES supports managers in gaining knowledge and provides ability to assess the risk of investment in the financial sectors (Bocij, Greasley and Hickie, 2015).
Office information systems (OIS): OIS is an information system which relates to document, procedural and communication issues of office work (Ellis And Nutt, 1980). Such as, office primitives are printers, scanner, documents or files and office task are customer service or negotiations with stakeholders.
Intelligent organizational information systems (IOIS): support in an intelligent way the overall organizational activities including information and communication processes.
Transaction processing systems (TPS): 
TPS is a routine external and internal day-to-day business activities and transactions of an organisation between a company and third parties such as customers, suppliers and distributors.
Examples of these transactions include: Point of sale system – recording of daily sale, Stock control system, order processing system.
Figure below indicates the degree of importance and priority between information system and support system. 
[image: Table 2. Types of support in computer-based information systems]
Figure 7. Types of support in computer-based information systems. Source: Semantic Scholar; (Mentzas, 1994). 

2.2.3 [bookmark: _Hlk36154495]How CBIS can support managers at different level:
The organisation is structured as hierarchical pyramid with lower levels being operational staff, middle level for managerial to supervise and co-ordinate between strategic and operational level and top of the pyramid is the senior strategic leadership management (Laudon and Laudon, 2014 p49).
[image: ]Figure 8: Level in a firm. Source: (Laudon and Laudon, 2014 p49).
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Figure 9:  Usage and applications of computer-based information systems by organisational level (shading denotes usage of BIS)
Source: (Bocij, Greasley and Hickie, 2015).

Computer base Information System (CBIS) supports organisational three level of management on information, structured, semi-structured, unstructured decision and communication purposes (figure 8 and 9).
	Computer base Information System (CBIS)
	Senior management level (unstructured)
	Middle management level (semi-structured)
	Operational management level (structured)

	Management information systems (MIS)
	MIS supports Senior management to make strategic decision based on periodic and exceptional report by MIS. However, Ackoff (1967) argued that MIS failed in semi-structured and unstructured decision-making situation (Ackoff, 1967) but only can supports managers at operational structured level.
	MIS supports middle management to develop departmental budget or marketing plan by MIS.
	Operational managers can make their day-to-day operational decisions in advance, generate and solved structured problems (Mentzas, 1994)

	Executive information systems (EIS)
	This system assists senior managers in strategic decision-making process by analysing, comparing and filtering the internal and external information and environmental factors like as, competitors’ activities, opportunities or problems (Bocij, Greasley and Hickie, 2015)
	EIS provides tactical decision-making features to middle level of mangers by gathering timely information and obtaining organisation’s Key Performance Indicators (KPIs).
	With the integration of other systems facility EIS provides analysis tools for the operational level of managers to solve daily running business problems such as, electronic mails, work schedules and calendar facilities etc (Bocij, Greasley and Hickie, 2015) 

	Decision support systems (DSS), Group Decision support systems (GDSS)
	DSS and GDSS helps individual manager or in group to make decision by utilising information and models in an interactive computer-based system to solve unstructured problems (Sprague,1980).
	Enables middle level managers to access data, information and model to make decision on unstructured or semi-structured problems (Edwards, 1992).

	Although there is less use of DSS and GDSS on operational level, however, there are sometimes overlapping between types of decision  and management levels, for example, DSS can use by all level of management (Bocij, Greasley and Hickie, 2015) to make decisions (Sprague (1980).

	Electronic meeting systems (EMS);
	EMS provides information to supports the group by parallel and anonymous communications, shared access to decision process tools like as, electronic brainstorming, anonymous voting procedures etc (McLeod and Liker1992).
	Provides similar supports to senior level.
	Provides similar supports to senior and middle level.

	office information systems (OIS)
	OIS supports managers regarding document related, procedural and communication issues of office work (Ellis And Nutt, 1980).
	Provides similar supports to middle level managers.
	Provides similar supports to senior and middle level managers.

	Expert System (ES)
	ES supports managers in gaining knowledge and provides ability to assess the risk of investment in the financial sectors for all levels.
	Provides similar supports to middle level managers.
	Provides similar supports to lower level managers too.

	Transaction processing systems (TPS)
	TPS supports Senior management by providing data and information to make decisions.
	TPS supports middle managers to analyse data and information used by TPS system to monitor organisational performances. For example, Sainsbury used many TPS systems for gathering data to monitor performances (Bocij, Greasley and Hickie, 2015). 
	TPS supports operational managers to obtain information about customer, supplier and distributors. Also helps to monitor customer’s order through membership or loyalty card system. Managers can make planning, controlling and deciding, for example, request supply on real time upon demand.
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The abbreviations of the various types of information systems are as follows: M1S: management information systems: DSS:
decision support systems; GDSS: group decision support systems; ES: expert systems; OIS: office information systems; EIS:
executive information systems; IQIS: intelligent organisational information systems.
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Business organizations are hierarchies consisting of three principal levels: senior management, middle
management, and operational management, Information systems serve each of these level. Scientists
and knowledge workers often work with middle management.
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Figure 2.7 Usage and applications of computer-based information systems by
organisational level (shading denotes usage of BIS)
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Figure 1.1 The ‘DIKW’ model
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There are several definitions for data that are in common us:





