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Information Systems 1997 CAT 3 Report

VITTA Conference Session 1407

Reviewing CATs 1, 2 and 3 in Information Systems – CAT 3 – Examination

by John de Figueiredo (Chief Assessor) and Judy McIllree (Chair of Exam Setting Panel) with special thanks to Claudia Graham, who provided extensive additional comments

General Assessment Advice

Each question is marked on a scale of 0 to 5 (not shown, very low, low, medium, high, very high)

To get full marks (5) the answer must relate to the case study. A few students gave generic answers to some questions, for example, Question 6 and Question 10 – needless to say these did not score well.

Few students appeared to have difficulty completing the paper in the time allowed. (One that I marked indicated, while doing Q10 that they had just run out of time.)

As usual we had a number of candidates who didn’t read the questions properly – especially such words as describe, explain, and discuss. For example, in Question 1 perhaps 20% of candidates simply listed the hardware components.

Question 1

The Pick-A-Paint system has most of its hardware components hidden from view. Describe the hardware components it must have if it is to operate as indicated above.

In addition to the screen and ticket printer, the system must have a processor, (some RAM,) a hard disc, (some sort of interface hardware for the touch screen, and a means of entering new data, for example, new paint colours).

The touch screen must be capable of accepting input from the user as well as displaying the image on the screen.

The ticket printer prints a list of paints to be used on different parts of the house.

The processor is required to run the program that controls the Pick-A-Paint system.

The hard disc is needed to store the necessary programs and Pick-A-Paint data, for example, data defining the house styles and the Colourful Paints range of paint colours.

(All computer systems need RAM for temporary storage of the program and its data while it is running.)

(Entry of new data might be possible using the touch screen, but it would be an inefficient method. It could be achieved using a keyboard, but it would be more efficient to use a communications device, such as a modem, so that updates could be managed centrally from Colourful Paints head office to all Pick-A-Paint systems.)

Students who simply listed the four essential components received only 3 marks, the other 2 marks were awarded for descriptions.

It was disturbing to note that a small but significant number of students think that hard disk and CPU are synonymous.

The best answers clearly identified : INPUT, OUTPUT, PROCESSING & STORAGE devices and explained them and their purpose within the system.

Many students misread the question and thought they were only to describe the ‘hidden’ components, which meant that they did not identify the touch-screen as part of the system.

Question 2

The Pick-A-Paint system uses a Graphical User Interface (GUI).

a.
What is the main hardware component of the GUI in the Pick-A-Paint system?

b.
Why would the designers of the system have decided to include a GUI rather than a Command Line Interface (CLI)?

The main component of the GUI in the Pick-A-Paint system is the touch screen, which displays images and prompts for the user. The user enters his/her input by touching appropriate areas of the screen.

Most people find a GUI easier to use than a command line interface, especially those with no typing ability or experience of using a CLI as users do not have to remember any commands.

A GUI provides a more attractive display. This is vital in a graphics-based application that relies on displaying pictures that must be appealing if the aim of selling paint (of the right colour) is to be achieved.

A CLI requires the addition of a keyboard that could be damaged more easily than the touch screen.

A GUI is inherently more secure than a CLI.

The vast majority of students were able to identify the touch screen as the main component in the GUI interface, although many failed to use correct IT terms and simply said screen, monitor or VDU (which are not the same as a touch screen). A small proportion of students also stated that the graphics card, the processor, the RAM or hard disk was the key item. Most students justified their response.

While the Exam Setting Panel departed from its normal procedure of indicating how many points were required in the explanation, we were expecting more than a bald statement that a GUI is easier to use than a CLI.

It appeared that students knew the difference between a GUI and a CLI but many didn’t display it very well. Most just stated that the GUI was easier and faster to use without explaining why or that the GUI would be needed to fulfil the needs/requirements of the system. 

Question 3

One of Lemon Computer’s design engineers has quickly written down a basic dataflow diagram of the new system, as shown above. The General Manager of Colourful Paints is concerned that the dataflow diagram may not meet all the requirements in design specification 2. For each of the four dot points explain whether the dataflow diagram meets the specification.

Once all the colours have been chosen, the system must be able to:

· print a copy of the screen showing the colours chosen by the customer

don’t know – the data flow diagram shows the “altered image” being returned to the customer, (the data flow diagram does not indicate whether this is a print out of the image, or simply a screen display)

· store personal data about the customer, and the colours they have selected, for future reference

no – while data is shown flowing from the “determine colour scheme” process to the “customer data” store, nowhere is there any indication that the customer’s personal data is entered along with the house data – alternative: no – the data flow to the “customer data” store is not labelled

· calculate the amount of paint required

no – the data flow diagram does not give any indication that the amount of paint can be calculated. (In order to calculate the amount of paint some details about the size of the house would need to be entered.)

· mix the required paints

yes – the data flow diagram shows “paint details” data flowing from the “determine paint mixture” process to the “paint mixing machine” alternative: no – the system would not be able to mix the required paints because data about quantity is not included.

The dataflow diagram is not complete. One student pointed this out by saying “to be annoyingly pedantic the diagram isn’t complete”. This question required students to interpret the diagram rather than just stating the obvious.

DOT POINT 1: Many students simply said that there’s no printer, or no printing process, so the specification is not met. Other students identified that the DFD did show an ‘altered image’. Many of these assumed this was sufficient to meet this requirement, however, others correctly stated that there was no indication that the image was printed.

DOT POINT 2: Most students stated that this was met. Assuming ‘customer data’ on the DFD meant personal data, the more observant student stated (relatively rare) that there was no entry of personal data or no process that identified the storage of personal data.

DOT POINT 3:The majority of students identified that there was no process that allowed the calculation of the amount and that there was no data entered that would allow this to happen. A number stated that they assumed that ‘determine paint mixture’ covered it. The important point is that the entered data about the house does not contain anything about size that would allow the system to calculate the volume of paint required.

DOT POINT 4: Almost all students were able to identify that this was met.

Question 4
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Draw and label a diagram showing how all the existing and new equipment will be connected together.

Students needed to include the existing computer – with touch screen – and the new computer, connected together (not necessarily labelled “network cable”). The new computer must have a colour printer, scanner and the paint mixer connected to it. The other items were not essential.

Because Question 4 followed Question 3 a number of students decided that, in answer to Q4, they had to “fix” the DFD. As a result we got quite a number of DFDs with added hardware components.

This was one of the worst done questions. Most students were not able to clearly identify the components and show how they would be connected. And those that chose to reproduce the DFD with a few added bits (and there were many!) did themselves a disservice as it became so difficult to add hardware to a diagram that shows data flow. Many missed key peripherals, or were unable to draw a conventional schematic diagram of the system, instead resorting to ‘pictures’ of the components.

The most common way students found of getting 4 rather than 5 marks was by omitting the colour printer.

Question 5

Colour printers with the following specifications are available for the system. Which type should Lemon Computers recommend? Justify your answer.

I would recommend the ink-jet printer because it is inexpensive to purchase, has adequate resolution, good colour quality, and there is no waiting time for it to warm up. The speed of printing is not very important in this application because it will not be required to print a large number of pages in the course of a day. While the cost per page is relatively high the system would need to print 7600/0.35 = 21714 (difference in cost of printers divided by difference in cost per page) pages before the colour laser printer became cost efficient. (This amounts to about 80 pages per day for a year.)

Other interesting points that might be raised include:


greater customer satisfaction likely with output from a laser printer


warm up time is not relevant in this application since the printer will be switched on all day (although this doesn’t take “economy mode” into consideration)


speed of the laser printer means that it could be shared between several paint matching terminals if the store was large enough to need more than one.

The exam setting panel seems to have got the balance of features about right, because students chose, and satisfactorily justified, any of the printers except the dot matrix. However, many students would have done better if they had linked their justification to meeting the needs of the organisation and customers.
The best answers picked up the fact that “Many customers also report that the colours of the paint they buy do not exactly match the colours they saw on the screen.” Leading them to choose either the thermal transfer or the laser printer.

Students did not need to do a calculation like the one above, but we found it a lot easier to give full marks to the few that did. Students could certainly get full marks if they turned the above argument on its head and opted for a laser printer on the basis that it would “pay for itself” after, say, one or two years.

One student indicated that “Lemon computers will recommend the laser because it is the most expensive printer and therefore it will become a more profitable business”.

Question 6

Using the information presented on page 5, describe three possible compatibility problems.


the Lemon computer does not have a SCSI port so the scanner cannot be connected to the computer


the Lemon computer does not have a 45-pin port suitable for connection of the paint mixer


the scanner’s colour system is RGB, whereas the paint mixer uses CMYK – these two colour systems are not compatible (even saying colour systems are different, therefore may not be compatible is OK)


the voltage levels required by the paint mixer are not available on any of the Lemon computer’s I/O connectors


computer system will need paint mixer driver software to make the paint mixer work (or scanner)


paint mixer driver software must be available on 3½" floppy discs

This was a pretty straightforward question, and most students handled it well. They identified, the obvious incompatibilities listed in the table – I/O interfaces, colour schemes etc. But there were a few who came up with other things like enough RAM or hard disk space, and in most cases it tended to be well thought out and justified.

It was disappointing that a number of students seemed to think that a simple cable with a 25-pin D-connector on one end and a 45-pin D-connector on the other would solve the problem for the paint mixer.

Question 7

To allow the computer to control the paint-mixing machine, you are required to provide a “Device Driver” procedure called MixPaint to drive the interface card. The following parameters will be passed to the MixPaint procedure: red, green, blue, CanSize and BaseType. This procedure should monitor and/or set appropriate pins to mix a batch of paint. It should not end until the batch of paint has been mixed. Represent your procedure using an appropriate format.

Procedure MixPaint(red, green, blue, CanSize, BaseType)

Begin



ConvertColour(red, green, blue)



ConvertVolume(CanSize)



TYPEOFBASE  BaseType - 1



(STARTMIXING  0)



STARTMIXING  1



REPEAT UNTIL FINISHEDMIXING = 1

End MixPaint

Essential “steps” (for 5 marks); call ConvertColour and ConvertVolume, parameters must be passed (to these procedures), set TYPEOFBASE to BaseType - 1, STARTMIXING (changes from 0) to 1, wait until the mixer is not busy.

This question is based (mainly) on criterion: 5 competence in proposing solutions to problems that may arise when implementing the new design.

Quite a number of students did not attempt this question – perhaps as many as 50%. Those who did attempt it displayed a lack of real knowledge of what they were doing, most appeared to fumble through it. Many did not consider the variables and many also showed that they didn’t understand the purpose of a device driver and included user interaction as part of their algorithm – “chatty” device drivers. Others spent a considerable amount of time defining the procedure ConvertColour and writing out the definition of ConvertVolume. Converting the base often involved four IF statements. Some answers filled a couple of pages!

Question 8

It will be very costly for Colourful Paints to implement the new system in all of its stores. Therefore they want to trial the system in three stores and then evaluate the success of this trial. Propose and explain a strategy to measure the success of the new system in meeting each of the following goals:

· to increase paint sales

· to increase customer satisfaction and loyalty

· to decrease staff costs

Colourful Paints will need to record the paint sales in each of the three trial stores for a reasonable period, perhaps a year, before and after the introduction of the new system into these trial stores. They will then be able to carry out a direct comparison of the paint sales before and after the introduction. (It would also be possible to compare paint sales in the trial stores with the sales in similar stores that do not have the new system.) (Keep records of the amount of paint delivered to each store before and after the introduction of the new system. Add up the amount of paint sold by using the customer receipts.)

Customer satisfaction cannot be measured quantitatively. For a period of perhaps a year after the introduction of the new system each customer could be asked to fill in a questionnaire designed to measure customer satisfaction. To determine whether customer satisfaction has increased the questionnaire would have to identify those customers who used the Pick-A-Paint system prior to the introduction of the new system, and ask them questions that encouraged them to compare the new system with the old. Analysis of the questionnaire would need to pay particular attention to these people.

If we define customer loyalty as the percentage of customers who return to the Paint Spot after their initial purchase, the ability to determine the level of customer loyalty before and after introduction of the new system would depend on whether customer records kept by the old Pick-A-Paint system are sufficiently complete to be able to make an estimate of this percentage. After installing the new system it would be relatively easy to collect data to allow an estimate of this percentage to be calculated, so that it could be compared with the figure obtained with the old system.

Savings on staff costs are only possible if customers see no need for advice from the experienced painter employed by each store. During the trial period the number of queries handled by these experts could be monitored to see if they are still required. (It would be easy to determine the total staff costs for the years before and after the introduction of the new system, and compare these costs to see if this goal has been achieved.)

Some of the better answers suggested incorporating the customer survey into the paint-mixing program – to be completed while the paint was being mixed.

A majority of students did not seem to find this question too difficult, expect that their explanation tended to be limited to “compare old with new”-type answers rather then a strategy to do this or a time frame to work within. When students did mention a time frame, which was relatively rare, the time reference tended to be inappropriate. Eg: compare last week’s sales to this week’s sales. Many found it difficult to come up with something for the staff costs point.

This was another question where a number of students clearly misinterpreted the question and assumed they had to write about how to increase sales or customer satisfaction rather then how to measure the increase. Quite a number of students who proposed strategies for measuring the changes for the first two dot points finished off by explaining how to decrease staff costs.

Question 9

During the trial of the new system staff at the three Paint Spot stores were surprised to find that many customers needed to ask for assistance when using the system.

Describe two possible measures that the management of Colourful Paints could take to solve this problem.

Find out what specific difficulties the customers have, and, depending on the nature of the problems, change the user interface and/or provide easy-to-use set of step-by-step instructions in the form of a poster (or on-line help, or manual – ie the format of the instructions).

Train counter staff to handle the problems as they arise.

Students generally scored well on this very straightforward question. However, the most popular answer suggested some variant on “provide documentation” and “provide assistance from staff”. At the assessor training meeting there was considerable discussion about whether “provide assistance from staff” was a suitable response to solving the problem of “many customers needed to ask for assistance”. It was decided that we accept this, provided the student indicated that the designated staff undergo some sort of training.

Another popular answer was along the lines of “put a list of step-by-step instructions close to the computer” and “provide on-line help”.

Some of the better suggestions included providing a list of answers to FAQs (frequently asked questions), have a continuously running training video, have the system automatically display a training “video” when it wasn’t being used by a customer.

A majority of students were able to provide a good response suggesting on-line help, user documentation, posters, TV adverts, videos, letter drops and staff assistance. Most identified that providing staff to help was defeating the purpose a little but also noted that customer service was an important issue. A number of students also suggested that the system be reprogrammed to overcome the lack of user-friendliness.

One response I particularly liked was along the lines of “Have a barbecue and show a demo at an open day for the new machine – with exsitement (sic) for all.”

Question 10

Answer either Part A or Part B

Part A

Until two years ago Brian was a painter with about 30 years experience in the industry. He felt that he was becoming a bit too old to go around climbing ladders and when he was offered a job at ‘The Paint Spot’ as the store’s painting expert he took it. Brian’s cheerful manner and expert advice to customers has earned ‘The Paint Spot’ the reputation of being the best paint shop in the Warrego district. However, if the new system is installed in all stores the customers will be able to get all the advice and information that they require from the computer, and Brian’s experience will no longer be needed.

Can a machine really take the place of a human being with 30 years experience?

Discuss this in detail. At least four points should be mentioned in your answer.

Machines are far more “clever” than a person. They are not forgetful and are not likely to make a mistake about which paint goes with which.

A person can add the small personal items of advice, and can modify the advice according to who he is speaking too.

A machine will not need to be paid, take lunch breaks, holidays, or need pay for overtime!

If customers are undecided about a product the personal touch of a person could help swing a sale whereas the cold impersonal touch of a computer could put people offside very easily.

Brian will lose his job, and may therefore become a burden on society.

If Brian does lose his job his negative attitude to the new technology may cause his friends and acquaintances to avoid “The Paint Spot”, therefore causing a loss of revenue.

The new system will be “high tech and modern” giving an image that Brian can’t.

Brian’s 30 years of experience includes problem-solving abilities that can’t be replicated by current AI algorithms.

People have different levels of acceptance of computers and humans.

Brian can provide services that the computer can’t (“Let me help you to the car with those!”)

Brian still works if there’s a power failure

OR

Part B

Colourful Paints want as many customers as possible to use the computer system to help them choose paint colours. To make sure that this happens, Colourful Paints have instructed all stores to:


install the touch screens so that adults must stand up to reach them. This will prevent small children from playing with the system


display signs strongly encouraging the use of the touch screens before any discussions take place with staff.

What issues might Colourful Paints have to deal with when these instructions are carried out? At least four points should be included in your answer.

This will severely disadvantage disabled customers in wheelchairs (and dwarfs).

Company could consequently be taken to court by the Equal Opportunity or Discrimination Board??? for not allowing access to disabled

A better idea would be to set aside a special cordoned off area with special warning signs restricting the use by children.

Seating will need to be provided for the elderly, and possibly for those waiting, to make it a more pleasant experience.

Many people may feel they are being pushed into using Technology for no real gain. They could be frightened away and consequently CP may lose customers if they are too forceful. Frequent demonstrations could help to overcome this problem.

Keeping kids off the system will make it more likely that the system will be available to adults when they wish to use it.

Signs are useful in alerting people to a new service.

Staff may feel antagonistic towards the new system if the signs make them believe their skills are no longer required.

Customers may react badly to signs that indicate that the system must be used, rather than asking staff.

While students generally scored well on this question, the examiners strongly recommend that teachers encourage their students to answer this type of question by presenting points both for and against the proposition. In this case it was easier to do so for Part A than Part B, but not impossible for Part B.

It was heart-warming to see that many students felt that Brian could/should not be replaced, but these students presented one-sided “anti-computer” arguments, some of which were tenuous at best. The assessors found it much easier to give full marks for answers that presented both sides – there was much less likelihood of the students raising the same point twice in different guises.

Hardly any students appeared to have heard of “expert systems”, and simply couldn’t believe that 30 years experience could be encapsulated in an information system. They stoutly maintained that computers can’t answer customers’ questions and that computers can’t “learn”.

Most students attempted A, and were able to come up with four points, mostly drawn from the material presented rather then coming up with points of their own.

Those that dealt with part B, tended to provide a better response that addressed social implication as well and changes to customer service and the store’s reputation.

Part B was an attempt to get students to think about people with disabilities, but very few students responded in this way. However, among those that did a couple went overboard and asked for computers that could be used by the blind, and by people with no hands.

I had one student who said “variations in growth lead to differences between the way adults are vertically proportioned”. And there were a few who mentioned people who are “vertically challenged”.

Finally there were the inevitable omissions that lead to such quotes as “Brian is a panter for 30 years” and talk of a “pain mixer” which presumably produces a “pain mixture”. Perhaps that’s what those candidates thought of the exam?
1996

Information Systems Cat 3: Written Examination

GENERAL COMMENTS

Areas of strength and weakness displayed by students

The examination paper consisted of  9 questions. Each question was marked on a scale of 0 to 5, so the maximum possible score on the paper was 45. The overall standard of responses to this examination was very good. The raw score mean mark was just over 30 (or about 68%).  It is pleasing to note that almost all students carefully related their answers to the case study.  Assessors rarely had to mark an answer down because it failed to mention the case study.

Question 2, which had a mean mark of 4.3 out of 5, was found to be significantly easier than any other question on the paper. All other questions had a mean mark between 3.1 (question 7) and 3.8 (questions 4, 5 and 6) out of 5.

While no statistics are kept on the number of students choosing Part A compared with those choosing Part B of question 9, the assessors felt that the breakdown was about 50/50, perhaps slightly favouring Part B.

Several teachers have expressed the opinion that this exam was 'more technical' than previous ones. The exam setting panel will take this into account in setting the 1997 examination.

Teachers are urged to impress on their students how important it is to read the question carefully before and after completing their answers, to make sure the answer covers all aspects of the question.

In 1996 the exam setting panel gave students clearer directions about the number of points to be raised in each answer than has been done in the past. The exam setting panel takes the view that students feel more comfortable if they are given such instructions, and will endeavour to be equally specific in the 1997 paper.

SPECIFIC INFORMATION 

Question 1 

(mean mark 3.2 out of 5) 

Criterion 1 Analysis of an existing system 

The question specifically asks for a diagram ‑ we were pleased that almost all students complied with this instruction.

The examiners were looking for a diagrammatic representation of the physical system (below) as a means of
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allowing students to show that they had understood the system described in the case study.

The most common reason for not achieving five marks was omission of the printer (storage device was accepted instead).

A number of students drew Data Flow Diagrams which were fine, provided they showed the system components and the data flows correctly. While we are happy that DFDs have not been forgotten we would not like to raise the expectation that they will appear on the examination every year.

A significant minority of students produced flow charts or other procedural representations. At best these could only give an indication of the flow of data, requested in pan b.; they were not suitable as an answer to part a. For five marks we expected the diagram to show Ticket Printer (or Boom Gate), Computer Terminal, and Parking Stats Printer, connected to Central Computer. Most students included an In Boom Gate connected to Ticket Printer or Central Computer; an Out Boom Gate which may be connected to Computer Terminal or Central Computer. Students were not required to show two sets of equipment at entry and exit. Essential data flows are Serial Number and Time which may flow either way between the Ticket Printer and the Central Computer (best would be a Car Arrived Signal to the Central Computer and Serial Number and Time from Central Computer to Ticket Printer); Serial Number from Terminal to Central Computer, Parking Fee from Central Computer to Terminal; and Parking Stats either to Printer or to Storage Device (other possible data flows include Raise Boom Gate Signal to In Boom Gate, Raise Boom Gate Signal to Out Boom Gate).

Question 2

(mean mark 4.3 out of 5)

Criterion 2 Analysis of toe design of a new or modified system

Advantages:

· fewer attendants so savings in wages

· faster processing of cars ‑ cuts down on bottlenecks – giving more customer satisfaction

· no boom gates or other mechanical parts ‑ so less to go wrong 

· better customer and parking statistics available

· payment by direct debit means no cash kept in car park – so no chance of robbery

· potential to sell motorists' private data

· no paper work thus saving in materials ‑ don't have to buy tickets or paper.

· Disadvantages:

· high initial set‑up costs of both car parking equipment and the supply and installation of transponders

· possible customer resistance to obtaining a transponder and supplying personal details

· reliance on technology ‑ no people to back up the equipment if it fails

· loss of parking fees, if system does fail and failure goes unnoticed

· no attendants, therefore vehicle and car park security is more of an issue

· potential problems of staff redundancy 

· potential problem with VicRoads' attitude to privacy.

While the assessors were looking for somewhat more detail than is presented above, this was a straightforward question which students generally handled well.

Question 3

(mean mark 3.5 out of 5) 

Criterion 3 The ability to select appropriate components to meet given design specifications 

Since most, if not all, of the listed features are important, this question gave students the opportunity to display their knowledge on four features of their choice. Information Systems students should have an understanding of all these features.

This question asks students to do two things for each feature selected: 'briefly explain each of the features' and 'explain why they are important for the new system' (a total of eight items of information). Many students ignored one or other of these instructions, and so limited themselves to a maximum of three marks. Almost all students gave two features from each column (one or two gave only one from each). Assessors were instructed to mark only the first two if students gave more than two.

With the exception of choosing both the 16‑ and 32‑bit buses, it is possible to mount a case for any of these features, although a Web Browser was more difficult than most (ignoring the argument about whether or not it is really an Operating System feature).

The Exam Setting Panel has no particularly strong feelings about which of the processor features listed are the most important. All of them lead (directly or indirectly) to an increase in the speed of the computer system. The concept of a RISC processor was not well understood (by the small number of students who chose this feature).

Of the OS features, multi‑tasking (which was well understood by many students), range of device drivers (also quite well done), mirrored hard drive support and virtual memory support were the most important. A large number of students needed a GUI, believing that graphical images and OCR software would not work unless there was a GUI. These students seemed unable to take into account the fact that the new system is almost totally automated, and therefore needs minimal user interaction, so the user interface is relatively unimportant. Arguments advanced for the Web Browser were better than expected.

16‑bit data bus Data is moved to and from the processor 16 bits at a time. There is no advantage in having a 32‑bit data bus if the CPU has only 16‑bit registers. (This one is relatively hard to argue successfully.)

32‑bit data bus Data is moved to and from the processor 32 bits at a time. All other things being equal, data will be transferred to and from the processor twice as fast as with a 16‑bit data bus, and speed is important in this system, especially for processing the licence plate images.

high clock speed The clock speed determines the number of instructions per second that can be executed by the processor. A high clock speed means more instructions per second or faster processing. Processing speed is important in this system, especially for processing the licence plate images.

RISC processor The instruction set of a reduced instruction set computer consists of simple instructions that usually execute faster (in one clock cycle per instruction) compared to the instructions of a CISC processor. This leads to faster processing, and speed is important in this system, especially for processing the licence plate images.

internal memory cache This memory is built into the processor, and has quicker access time than main memory. Frequently accessed instructions and data, in particular, are accessed more quickly, leading to faster processing, and speed is important in this system, especially for processing the licence plate images. (If students described disk cache, that was satisfactory. The concept is very similar.)

parallel processor The computer contains two or more CPUs, which allows two or more processing tasks to be carried out simultaneously. This also leads to faster processing, and speed is important in this system, especially for processing the licence plate images.

multi‑tasking Allows many different tasks (for example, parking fee calculations and licence plate recognition) to be carried out, apparently simultaneously. This is very important in this system; otherwise there could be major delays as cars enter and leave the car park while the system finishes processing an image, for example.

graphical user interface Most people find it easier to use windows, icons, menus and a mouse to operate software. It would therefore be easier to trait staff in the new system, for example.

web browser Allows users to access pages on the 'World Wide Web'. This could be one way of contacting the banks or the VicRoads' database.

range Of device drivers All items of equipment that are connected to a computer need a device driver so that the computer can control and receive data from the equipment correctly. In this system, the central computer needs to be able to control and receive data from a range of devices, for example, parking stats printer, ticket printer, and digital cameras.

command line interface While a GUI is generally easier to use, a CLI allows the user to give instructions to the computer by typing commands. A CLI requires less processing power, and thus operates faster than a GUI; speed is important in this system, especially for processing the licence plate images.

virtual memory support Allows the computer to use more main memory than is actually installed by swapping the contents of RAM onto the hard disk to allow the real RAM to be used by another process, giving the impression of unlimited memory. Many modern programs, for example, image processing software, require large amounts of RAM. This is one way of allowing them access to larger amounts of RAM than are actually installed.

mirrored hard drive support Allows the system to write identical data to two drives, which provides a means of protecting vital data in case of hard drive failure.

Question 4

(mean mark 3.8 out of 5) 

Criterion 3 

The written response demonstrates the ability to select appropriate components to meet given design specifications The system needs a device capable of archiving about 9MB per month, either 120MB tape drive or 200MB removable hard disk drive would be suitable, but not both. The important thing is a removable medium larger than a floppy drive. A number of students chose the 600MB CD‑R drive, which was considered to be 'over the top' (for full marks) unless they gave an appropriate justification. It was surprising how many students arrived at a figure of 90MB per month, or didn't know what 9000KB represented.

It also needs at least 135MB (SOMB + 85MB) of permanent, fast, on‑line storage ‑ the 540MB fixed hard disk drive would be most appropriate. Students who chose other alternatives, for example, 200MB removable hard disk drive, or 1.2GB HDD, needed to make it clear why they made that choice for full marks.

The new system needs to 'provide regular data on car park use' and print accounts for customers without transponders. A laser printer or a 24‑pin dot matrix printer would be suitable for this task. Students needed to give a good justification for choosing a colour laser printer.

The new system would need a modem to connect to the customers' bank accounts to be able to debit the parking fees directly.

A digital camera is clearly required to take photographs of the licence plates of cars that are not fitted with transponders.

Students were not penalised for specifying a mouse, provided they mentioned that it is required for a GUI.

Question 5

 (mean mark 3.8 out of 5) 

Criterion 5 Competence in proposing solutions to problems that may arise when implementing the new system 

Since the proposed 'signal and camera station' will automatically photograph any car that does not have a transponder (to avoid a photograph), many students simply proposed the retention of at least one of the entry and exit boom gates of the existing system, or the installation of a new entry and exit lane specifically for customers who do not wish to install transponders or have their numberplates photographed. They did not comment on the problem of having only one entrance that must be found by customers who want to pay at the time.

The exam setting panel expected that students would generally respond to 'Describe a procedure' with a flowchart or at least a point form answer. Teachers can expect the wording of next year's question to be more precise, for example, 'Using an appropriate form of representation, specify a procedure to ...'

Students described a variety of procedures, including ones similar to the existing one, but took 'manual pay booth' to mean a 'coin in the slot' machine. They also used the new licence plate photographing system, and some even made sure the licence plate data was deleted if they paid on leaving the car park. Some students thought of the possibility of confusing the system by coming in through the manual pay lane, and going out through an automatic one.

Sample answer:

· Extra equipment needed: entry and exit lanes without 'signal and camera stations', car park attendant, car parking tickets preprinted with date and hours (like Met tickets), clock, manual ticket punch.

· Driver arrives in (immediate pay) car park entry lane.

· Attendant punches ticket to indicate date and hour of entry and hands ticket to driver.

· On exit driver hands ticket to attendant.

· Attendant checks date and hour of entry, reads current hour from clock and calculates parking fee.

· Driver pays attendant and leaves car park.

Question 6 

(mean mark 3.8 out of 5) 

Criteria 2, 3 and 5 

Car park attendants could be trained as supervisors whose job would be to make sure that the Signal and Camera Stations are functioning correctly and to carry out simple maintenance tasks.

Keyside will need people to install the transponders in cars. Car park attendants could be retrained to perform this role.

There is also a need for data entry personnel to enter the personal details of customers who are having transponders fitted. Car park attendants could be retrained to perform this role.

Car park attendants could be trained in a customer support and marketing role. promoting the benefits of the transponders and the new system, for example.

The lack of car park attendants may decrease the security of cars in the car park. Attendants could be retrained as security guards to patrol the car park.

Car park attendants could be retrained as manual pay booth attendants. In this position they would carry out a role very similar to their previous role. However, as this role does not actually require retraining, students did receive full marks if this was one of the two roles suggested.

This was another straightforward question that was generally answered competently. However, some students clearly had unrealistic expectations of the capabilities of car park attendants. It was not appropriate, for example. to suggest that car park attendants could be retrained as systems analysts (whose role was to analyse the new system) in a reasonable time frame.

Question 7 

(mean mark 3.1 out of 5)

Criterion 6 Skill in developing appropriate strategies for evaluating an information system 

To measure the average time between system failures Keyside would need to keep records of when system failures occurred for at least three years. From these records they would be able to calculate the average time between failures. Several students pointed out that if there were more than ten failures in the three years the goal had not been achieved.

Measuring how many cars per month pass through the system undetected would be difficult. One method would be to employ a person at each entry point to record each car's numberplate as it entered the car park. This would be expensive, but would have the advantage of obtaining the licence plate numbers.

Alternatively, a closed circuit TV camera could he installed at each entrance, and a single person be employed at a central location to monitor all entrances.

A third method would involve the use of a separate method of detecting cars entering the car park, for example, the cables used on roads to count traffic. Cars entering the car park could be matched with the other equipment on the basis of the times at which they enter. This was the most common method suggested by students.

A few students made the very reasonable suggestion that it would be most unlikely that a given car would go undetected at both the entry and exit 'signal and camera stations'. Unmatched entry and exit detections could be used to determine the percentage of cars that were not being correctly detected.

Full marks could be obtained by including a description of just one of these four alternatives. Numberplates that are incorrectly identified would either be rejected by the Motor Registration Branch as invalid, or a valid but incorrect numberplate would result in the wrong person being sent an account for a parking fee. Determining the number of incorrect numberplate identifications per month could only be done by monitoring the number of licence plates that cannot be identified by the Motor Registration Branch, and the number of complaints received from people indicating that they have been sent a bill for parking in the Keyside car park when they haven't been there. A third ingenious suggestion was to use the digital cameras on the cars with transponders, and compare the licence numbers obtained by the two methods. Only one of these three alternatives was required ‑ very few answers suggested the first alternative. Although this was a difficult question, reflected in the fact that it had the lowest mean mark, it was pleasing to note how many students managed to propose sensible evaluation techniques, under exam conditions.

Question 8 

(mean mark 3.3 out of 5) 

Criteria 2 and 4 Understanding of how problems can arise when implementing an information system
a. At the design stage the specifications for the cables and plugs which were to connect the digital cameras to the central computer were not spelled out clearly enough. It is likely that either the cables used to connect the cameras to the computer have not been installed, or that the connecting plugs and sockets do not match. It was not necessary for students to mention 'compatibility' specifically, but the assessors were pleased that many did ‑ which made it easier to achieve full marks. 

b. Clearly the problem is related to inadequate optical character recognition. This may be because the digital camera does not provide a clear enough image of the licence plate on which the OCR software can operate (it may have been positioned badly, for example), or because of a fault in the OCR software, or possibly even because a lot of cars with dirty number plates visit the Keyside Shopping Centre. This problem probably occurred during the design stage when the positioning of the cameras was being decided, and the OCR software was being chosen. Students could have said that the problem should have been detected when the system was being tested, which is part of the development stage. 

c. There are so many different possible reasons for this problem that assessors had to be on their toes to decide if the suggested reason matched the suggested stage. For example, during the analysis stage the car parking rate may have been set too high. It may have been a bug in the program introduced during the design or development stages. In this vein one student suggested that the problem may have been that the account records occurring during the first month may not have been deleted after being archived, and were being charged again in the second month ‑which explained why the problem didn't show up until the system had been in use for a month. Again this problem should have been detected when the system was being tested, which is part of the development stage. Another possible reason that this problem was only reported after the new system had been in operation for a month is because customers wouldn't check the amount' being debited until they received their bank statements at the end of the month.

With a mean of 3.3, this question was answered better than the exam setting panel might have anticipated. However, there was evidence that some students had no idea about the development life cycle of an information system. Unfortunately each textbook has its own version of this life cycle. with different names for the stages. Teachers are urged to familiarise their students with the terms and definitions outlined under area of study 4 in Unit 4 (page 61 of Information Technology study design).

Question 9 

(mean mark 3.7 out of 5) 

Criterion 7 Understanding of the effects of developments in information technology equipment (hardware and/or software) on individuals, organisations and/or society 

Part A 

The question asks 'How concerned should the public be about these claims?' Some students wrote quite articulate answers, but did not address this question directly enough to achieve full marks. Although it is much easier to argue that the public should be concerned, students will probably find it easier to give a good answer if they are encouraged to consider both sides of the proposition.

Information is increasingly becoming a commodity that is bought and sold, just like primary produce or manufactured goods. The proliferation of databases containing personal information is a major cause for concern. The fact that Keyside no. only has access to information provided willingly by its customers when they apply for a transponder, but also to information obtained from the VicRoads without the customer's knowledge or consent. is very worrying. Also, Keyside have no stated policy on the use of the information.

It would be very tempting for Keyside to sell this information to other organisations. The expression 'data mining' has been applied to the activity of compiling lists of personal information which can then be used in advertising campaigns, for example. The current legislation only allows people to view the information and correct it if it's wrong, but not to remove it from the mailing list, even if they don't want their personal information to be available without their permission. Teachers should be familiar with current legislation.

It is clearly much harder to argue the case for not being concerned, but points raised included:

· there is so much of this data available anyway that a little more is not a major problem

· why should people worry about the use of this information if they haven't done anything wrong?

· Keyside would be expected to behave in an ethical fashion otherwise it may lose customers

· The use of transponders is not compulsory, nor is shopping at Keyside.

Each of these points is difficult to substantiate.

OR

Part B

It was good to see that the vast majority of students who answered this pan were not taken in by this blatant bit of Keyside

propaganda, though very few students actually used the word 'propaganda'.

These claims are fairly hard to substantiate, especially the reduction in paper use, and sound like propaganda put out by Keyside to try and justify the proposed new car park and its automatic fee system. Even so, environmental considerations are very important in the development of any new system.  And anything that helps our environment should be encouraged. To claim that the elimination of parking tickets is going to 'substantially reduce our paper use' is perhaps something of an overstatement. Nevertheless eliminating parking tickets is a step in the right direction. (The assessors were delighted to find that many students argued that the parking tickets in the existing system would be recycled.) On the other side of the ledger, more paper would be used because of the need to print accounts to send to customers without transponders.

Similarly the elimination of queues of cars at boom gates on the way in and out of the car park will have a small. But beneficial, effect on air pollution (and fuel use).  However, the new car park has space for 2450 cars, and more cars means more pollution. And if the new car parking system makes parking at Keyside easier and more convenient it would encourage people. who might otherwise walk or catch public transport. to drive to the shopping centre, leading to an increase in air pollution.  Another possible waste of resources is the production of 'regular data on car park use'. If this data is printed. Considerable quantities of paper could wasted; however. this data could he provided to Keyside management on screen which would also be beneficial to the environment.

The final word must go to the student who said 'This publicity pamphlet is totally hypocritical ‑ what about the paper used in producing the pamphlets'

CAT 3 - 1995

Question 1 

relates to Criterion 1. 

This question was very straight forward, and most students obtained full marks. The main reason for getting less than full marks was that some students ignored part b, answering only half the question. In response to part a some students mentioned the box labeled 'applications file'. This was not considered to be an item of equipment. a Items of equipment include: 

camera - to take photographs of the passport applicant 

typewriter - to enter applicant detais on the new passport form 

microfiche reader - to check whether the applicant already has a passport 

computer terminal - to check if the applicant has a criminal record (Several students mentioned a modem. This was accepted --even though it is not specifically mentioned in the case study --on the grounds that it can be reasonably inferred that the terminal would need one to make the connection to the police department computer.) 

passport booklet producing machine - to convert the passport form into a valid passport booklet microfiche production machine - to convert batches of passport application forms to microfiche.

b People working at the passport office include: 

photographer - takes photographs of applicants-

applications clerk - uses passport application form provided by applicant to complete passport form, validates completed form by showing it to applicant, corrects any identified errors, gets applicant to sign form, attaches photographs, puts form into applications file 

filing clerk - takes each passport application and searches microfiche records to see if applicant's name is already in passport file, then checks with police department computer to see if applicant has criminal history. If either of these checks reveals a discrepancy application is rejected and sent back to applicant, otherwise it is put into approved applications file 

passport production clerk - takes completed passport form from approved applications file and processes it to produce a passport booklet 

microfiche technician - takes a batch of application forms and converts them to a microfiche record which is placed in the microfiche store.

The sample answer was mostly correct. A telephone is not an item of equipment mentioned in the case study. Although a telephone line is likely to be used to connect the terminal to the police department computer, an actual telephone is not needed.

Question 2 

relates to Criterion 2. 

Most students confused effectiveness with efficiency. Effectiveness can be measured in terms of how well an item performs its task--in other words, product quality--or whether it performs the task at all, whereas efficiency can be measured in terms of how well the item minimises time, effort and/or cost.

The delays experienced by Alison point to the lack of efficiency of the relevant items of equipment; they also give an indication of which items are least effective.

The longest delay is the week it takes to check Alison's personal details. The microfiche reader is mainly responsible for this delay. It is also the least effective item of equipment. The microfiche records are produced in batches, so they must be stored in chronological order by passport application date, not in alphabetical order. Therefore it is highly unlikely that the filing clerk will find the record of a person who already has a passport because he or she would have to search through every single microfiche record.

Other points that can be made about the (lack of) effectiveness of the microfiche reader are:

· as the microfiche records are only produced when a batch of application forms is completed, an applicant could defeat the system by applying for two passports before the batch is put on microfiche

· it relies on the skill and observation of the operator rather than the equipment itself

· it is difficult to assess records using the microfiche reader

· it is difficult to make a back-up copy of microfiche records

· the records can be hard to read

· records cannot easily be printed from the microfiche reader.

Many students nominated the typewriter as the least effective item of equipment because of the two-hour wait and half-hour completion time experienced by Alison.

Students who answered only in terms of efficiency (the delays experienced by Alison) were not awarded full marks. The sample answer did not receive full marks. To receive full marks students had to mention some points related to the effectiveness of the item chosen. Points that can be made about the (lack of) effectiveness of the typewriter are:

· if a mistake is made it must be deleted and retyped, giving a poor quality output, or the whole form must be retyped

· either everything on the form, including headings, has to be typed every time, or there is a tedious process of having to line up the typewriter with a pre-printed form

· there is no facility for automatic data validation

· the form cannot be 'saved' anywhere for later retrieval

· there is no facility for making templates.

Question 3

 relates to Criterion 5. 

Students needed to explain that the new digitised system would have difficulty accessing the existing passport data because it is held on microfiche. Points that could be made in answer to this question include:

· the existing passport data is stored on microfiche

· it is not possible for a computer system to read microfiche directly

· the data will need to be transferred from the microfiche images to electronic form so that the new system will be able to access it

· the microfiche images are extremely small; they need to be magnified and then scanned before the new digitised system will be able to access them

· this data transfer process will be very time-consuming and labour intensive

· the data will need to be transferred to the network fileserver to allow the new system access to it.

The sample answer received full marks. However, the answer only implied that a computer system cannot read microfiche records directly; this fact was not stated in the answer. Students must take care that they spell out their answers, and do not leave the assessors to make the links. Other points made in the answer were snl Ind

Question 4 

relates to Criterion 4. 

The main reason why students did not generally do very well on this question i.; because they did not follow the instruction given in the last sentence. Students were expected to describe the main features of a communications program and a database program.

A communications program would be required to connect the new computer to the police department computer. This program would need to be able to:

· dial the police department computer automatically

· sense the communication rate and protocol being used

· operate in the background without undue interference to other operations being carried out by the computer

· include error detection and correction methods. These features will be necessary to facilitate efficient communications between the passport computer and the police computer.

The database or search program would be required to search the criminal records. This program would need to be able to:

· search the records quickly because there are five million criminal records

· if a match is found, send n31evant details of the person's record to the passport office computer

· handle multi-user access to the criminal records file

· restrict access to only those details which the computer operator needs to carry out his or her duties. These features will be necessary to carry out the search in a reasonable amount of time, and to protect the privacy of individuals who have criminal records.

The student only described one type of software and so did not receive full marks.

Question 5 

relates to Criterion 6. 

The preferred answer was a data flow diagram (DFD). However, students were able to achieve full marks with other types of representation, in particular a flow chart.

Important features of the DF D include:

· applicant as data source

· fileserver as data sink

· data flow lines should be labeled

· procedures: take photographs, enter details, print details, police and existence check

· file stores (on local computer): photographs, applicant details.

These (or most of them) should be linked in some sensible fashion, for example:


[image: image2.wmf]applicant

Print

details

Police &

existence

check

fileserver

Rejected

application

Approved

details

Digitised

photo

details

details

Digitised

photo

pose

details

Printed

details

details

Enter

details

Take

photo

Database file

Photo file


Quite a number of students produced reasonable attempts at data flow diagrams. However, students had difficulty with the concept that the flows (arrows) represent data, and that the diagram does not represent the flow of control. For example, there is no way to tell from the DFD whether data flows along the 'approved details' arrow or the 'rejected application' arrow for any particular applicant.

The sample answer scored full marks in spite of some inconsistency in the representation. Although all the required features are present in the diagram, it starts out as a flow chart, and changes into a data flow diagram about halfway down.

Question 6

 relates to Criterion 3. 

While some students did find the mathematics difficult, many managed the calculations correctly, and came out with 200 or 320 Mbytes per day (depending on whether they chose 1995 or 2000). However, they then suggested that, for example, a 540 Mbyte hard disk would be sufficient. One further calculation reveals that a storage capacity of around 100 Gbytes per year is required, and students should have realised that this is an enormous quantity of data. (It should be noted that hard disk drives in the Terabyte--1000 Gbyte-- range are now available.)

It was pleasing to note the number of students who suggested writable CD-ROM or WORM drives, and how few students chose floppy disks.

Quite a number of students confused secondary storage with back-up storage, and therefore suggested tape drives. The slow access speed of tape makes it totally unsuitable for this application.

The sample answer was awarded full marks. It was one of those that suggested WORM drives, clearly recognising the huge storage capacity required (even though the annual capacity was not mentioned). The student indicates that the WORM drives stores a 'permanent record', but could have pointed out the advantages of not being able to alter the data. The student also mentions 'super quick retrievals'; in fact, WORM drives are considerably slower than hard disk drives.

Question 7 

relates to Criterion 7. 

Most answers to this question were quite good.

However, quite a number of students mentioned back-up, which does not actually prevent unauthorised access, and is therefore irrelevant. Another impractical response was the suggestion that the fileserver be switched off at night, or that its communications lines be disabled. These students clearly did not realise that the data needs to be available at the Gatland entry points 24 hours a day. Points that could have been mentioned include:

· The computer terminals used to access the passport data should be located in physically secure positions where they are not readily accessible by unauthorised personnel. For example, they could be located behind the desks of the customs officers at the Gatland points of entry, and in the Catmandoo passport office.

· When the terminals are left unattended they should be locked, either physically with a key, or electronically with a security program that automatically comes into operation when the terminal has not been used for perhaps five minutes, like a screen saver.

· Access to the compute terminals should be controlled by a user ID and password system to prevent unauthorised personnel from gaining access. The system should require passwords to be changed at regular intervals, for example, every month. Access levels could be mentioned as part of this point, but it is not really a separate point.

· Passport data is routinely transferred from the central fileserver to the computer terminals at the points of entry to Gatland. The prevent this data from being accessed during transmission (and when it is stored on the fileserver), the data should be encrypted so that it cannot be decoded and read if the person intercepting the data does not know the encryption key.

In the sample answer, the third point does not make sense. Authorised users would need to be able to access any item of data at any time. The other two points are quite reasonable, but are not well explained.

Question 8 

relates to Criterion 3. 

Although this was a straightforward question, many students managed to get less than full marks by not answering it fully. They needed to indicate what the people did under the old system, and what they might do in the new system. They did not get marks for saying that the photographer, for example, would become redundant. There are at least five different roles carried out by people under the old system:

· The photographer takes and processes photographs of each applicant. The new system does not require any photographers, as the photographs will be taken automatically, under the instruction of the computer operators. The photographers could be retrained as computer operators to work the new system. Another possibility is that the photographer could become the digital camera technician to maintain the new cameras and help the computer operators use them correctly.

· The passport applications clerk fills in the passport form using a typewriter to key in the data supplied by the applicant. This clerk is the most likely to be retrained as a computer operator. Instead of using a typewriter to enter the data they will have to use a digital camera to take the photographs of the applicants, and key in their personal details using the computer. They will then have to print the applicant's details to allow them to be checked by the applicant, correct any errors, and start the criminal record and previous existence checks.

· The filing clerk searches microfiche records to see if the applicant's name is already on file, and checks the police records to see if the applicant has a criminal history. The new system does not need any filing clerks to carry out these checks, as they are carried out automatically when the computer operator starts the checking program. These clerks could be retrained as computer operators, especially as they already have experience in using a computer to carry out the criminal record check. Since the new system is heavily dependent on a network, some staff will need to be trained as network operators whose role it is to make sure that the network operates with absolutely the minimum possible number of breakdowns. Filing clerks might be interested in this opportunity.

· The passport production clerk takes the completed passport form and processes it to produce a passport booklet. This clerical role will be taken over by the purpose-built passport printer which will produce the finished passport automatically. Passport production clerks may be retrained as passport printer technicians, computer operators or even network operators.

· The microfilm technician takes a batch of application forms and uses them to produce a single microfiche record, another role that will not be required in the new system. The microfilm technicians might be employed, at least temporarily, to transfer the microfiche data to the new fileserver.

The sample answer clearly identifies the two people, indicates what they did in the old system, and what they might do in the new system.

Question 9 

relates to Criterion 9. 

The most common way that students lost marks in this question was by not answering the last part of the question: '...How could it be measured?'.

applying for a passport - The process should involve a lot less waiting in queues, and should therefore be completed much more quickly. Measuring this improvement would simply be a matter of finding the average time an applicant spends at the passport office under the old system, and comparing it with the average time taken by an applicant under the new system (or the 'throughput'--the number of applicants processed per day--- could be measured).

criminal record and previous existence check - Under the existing system this check is responsible for the week's delay in sending the finished passport to the applicant, whereas the new system apparently produces the finished passport immediately. Again it would be a simple matter to compare the average delay between completing the application at the passport office and receiving the finished passport in each system. As an alternative answer, students could argue that this checking might be more accurate (effective) with the new system than with the existing one. This could be measured by comparing the number of people who are granted a passport when they already have one, and how many people with a criminal record are granted a passport, when the two different systems are in operation.

passport data storage - Several valid points could be made, any one of which would be enough to contribute to full marks:

· In the existing system, data is stored on microfiche. The new system stores the data on disks of some sort. 'students could argue that the storage space required is less, and that the size of the data storage media of each system could be measured to verify this.

· It will be more difficult to lose information stored on disks than information stored on microfiche; to measure this, compare the number of bytes of data lost per year with each system.

· Storing the passport data on disk may prove to be cheaper than storing it on microfiche. Within this one point, there are several costs that could be measured to verify this contention. For example, the cost, taking into account both materials and labour for entering the data into the store, could be calculated for the two systems. The labour cost for carrying out the criminal record and previous existence check could be measured for each system.

· Having the data stored on disk rather than on microfiche means that a check could be carried out by, for example, a customs officer more quickly. Measure the time taken to check on a passport holder's details under the two systems.

· Given that it will be easier for customs officers to carry out checks at entry points using the new system, they are more likely to carry out such checks, and hence detect undesirable people trying to enter the country. This could be verified by comparing criminal detection rates using the different systems.

In the sample answer, the first point is valid, but does not indicate how the improvement could be measured. The second point mentions that speed and efficiency would be improved, but misses the point that, even with the old system, the criminal record check was carried out electronically, and does not mention any measurement. The third point is not well expressed, but does mention measurement.

Question 10 

relates to criterion 10.  

Points that can be made in response to (a) include Susan is engaging in an activity sometimes referred to as "hacking ", which is generally considered to be improper. · It is clear that Susan is deliberately setting out to access company information to which she has no right. This is an invasion of company privacy and is therefore an offense.

· Having discovered the passport information, she deliberately downloads it into her system and examines its contents. This is an invasion of personal privacy and is therefore an offense.

· The data on her system could fall into the hands of other (unscrupulous) people who might use if for illegal purposes or alter it; in this case, she would be an accomplice to this illegal activity.

· The information is necessary for national security and therefore must be transmitted with integrity.

· The fact that she does not do anything with the information would certainly count in her favour if she was accused of criminal behaviour, but she has still acted improperly.

· Some people argue that access to information is too restricted and that hackers do the community a service by making otherwise confidential information widely available.

· Susan might be under the impression that she is doing companies a favour by testing their security against hackers with motives more evil than hers. OR In part b, relatively few students got beyond the obvious points that Chan is upset because he will lose his job, and Mayling likes the idea because she will keep her job, it will be more interesting, and may result in promotion. 

Points that could be raised in response to part b include:

· Chan perhaps sees himself as one of those likely to lose his job, whereas Mayling has a more positive attitude so will probably be able to be retrained as a computer operator.

· Mayling sees this job change as giving her new skills that will enable her to get other jobs or improve her promotion opportunities in the passport office.

· People vary in their ability to cope with change (almost nobody mentioned this).

· Few people like change just for the sake of change. However, some people see the benefits of certain change outweighing the disadvantages of having to make the change. Others are frightened of the unknown, and would rather put up with not having the benefits the change will bring so that they do not have to put up with the discomfort of having to make the change.

· Although Chan may not want to be retrained as a computer operator, there is no reason why he should not be excited about the prospects offered to the photography profession by digital imaging.

· The table indicates that staff numbers will be reduced by ten (although photographers are not considered in this reduction). Redundancy issues include retraining, staff motivation and morale, cost of redundancy packages, and so on.

The sample answer raised many good points.

1994 Exam Cat 3

Question 1

a) Part of the function of the software at station #1 would be to record the student’s name and assign a number to the student.  Then at station #1 as each student is given a unique ID number they could also be given a tag with the bar code number on it.  The computer at station #1 would have a printer attached to it that would print the bar code after it had been assigned to a student.  The tag would then be presented at each station where a person would use a bar code reader, ie. a wand similar to that used in a library, to read the number into the station’s storage.

As an alternative

At station #1, once the person has typed in the student’s name, it could also have the software necessary to print the name and ID number onto a magnetic strip on a paper card.  This would require a device and software capable of interfacing with the computer.  The paper card with the magnetic strip would be similar to that used in libraries where customers are charged for photocopying.  The student would then take the paper card to each station where the name and ID number could be entered into that station’s computer by swiping the card through a card reader.

It is also possible to have the student’s name converted to a bar code.  This could be a value to the other stations depending upon the record structure.

b) One way to validate the ID number would be to use a check digit.  An example of the way the check digit works would be:

· find the sum of the even-numbered digits, ie. digits placed at positions 2, 4, 6 etc

· find the sum the odd-numbered digits, ie. digits placed at positions 1, 3, 5, 7 etc

· add the first sum to three times the sum of the second 

· the final total must be divisible by 10 or the number has not been read properly.

Each digit is also checked for parity to minimise transmission errors b/w the bar reader and the computer.

Hence when a student’s number is read using a bar code the are two validation checks - a parity check and a check digit check.

Content:

There is the need to review input/output devices and how they could be used in various situations

Data validation - validating data against incorrect entry by an operator, ie. typing error or data entered into the wrong field.  Then there is validation of data that occurs due to transmission errors between the input device and the computer.

Question 2

Many students are curious by nature so if they see the computer has been left unattended they may decide to experiment with the computer.  There are a couple of ways to prevent students from interfering with the computer and its data.

If they did not want to take the computer with them to lunch they use a key to physically lock the computer which would prevent anyone from entering data via the keyboard.  This would be a simple security measure because it does not rely on users remembering passwords, etc.  but it is simple enough to stop year 7 students from interfering with the computer.  Alternatively, they could use software security to prevent unauthorised access.  The software would monitor the input devices and if no data is entered within a specified time, the user would automatically be locked out and would be required to enter a password to continue using the computer.  This would have the advantage of preventing unathorised access at anytime the user is called away from the station.

Alternatively, since the computers are notebooks they are relatively simple to carry from one place to another.  So the users at each station could lock the computers away while they were at lunch.  By preventing physical access to the computers there would be no opportunity for an unauthorised user to use the computer.

The question is focusing on security.  Students need to review all aspects of security and be able to apply their knowledge to a wide range of situations.

Question 4

At stations #2 & #3 the data to be collected will be particular to that station.  In the previous question it was stated that the data should be entered using a bar code reader in an effort to speed up the data entry.  If a bar code number is used for each student then the student’s name would not be required because the ID number is unique to each student and would therefore be enough to identify the student’s record.

The fields would be:
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Station #2
Student ID, weight, height, seated height, arm span

Station #3
Student ID, cricket throw

For the main data file, schooldata, on station #1:

Student ID
char 
6

Surname 
char 
20

Initial
char 
1

Weight
real
2 dec

Height
real
2 dec

Arm_span
real
2 dec

Cricket_throw
real
2 dec

Sprint
real
2 dec

Forward_shot
real
2 dec

Seated_shot
real
2 dec

The field must be identified from the case study.  This involves reading the question and understanding the situation being described.  Have an example in mind as you write out the fields and write it down so that you have check on what you are specifying.

Question 5

Field
type 

No. of bytes

Student ID
char 
6
6 

Surname 
char 
20
20

Initial
char 
1
1

Weight
real
2 dec
5

Height
real
2 dec
5

Arm_span
real
2 dec
5

Cricket_throw
real
2 dec
5

Sprint
real
2 dec
5

Forward_shot
real
2 dec
5

Seated_shot
real
2 dec
5

It can be estimated from the above table that there are 46 bytes per record.  If this is rounded off to 50 bytes, then the size of the file is: number of students times the size of each record ( 50 x 300 = 15000 bytes or approx. 15 Kbytes.  This is assuming that there are 300 year 7 students in the school which is an overestimate.

The main software to consider is 

· the OS, which uses ROM so it does not impact on the secondary storage

· the application software occupies 500 K and must be stored so it must be considered

· the data collected at the school, so it must be considered

The total storage comes to 515K.  This amount of data could easily be stored on a one meg floppy disk.  The is plenty of storage remaining.  

We don’t know the storage requirements of the bar code software so it is not included in these calculations.

Using a floppy disk would minimise the costs involved and provide plenty of storage.  The floppy disk would be easy to transport around Australia because it does not have any moving parts that would be more difficult to damage, it would be easy to backup provided they has access to a computer with two floppy drives and easily stored in a safe place.

Nevertheless, it would be much slower to run the application from a floppy disk because disk access is considerably slower than a hard disk and this would be a significant factor.  It also does not allow for changes to the software at some future date.  Therefore, if storage is the only factor to consider, then a one meg floppy disk would suffice, but if the other factors are to be considered and cost is be kept down then a 20 meg hard disk could be a reasonable alternative.

Question 6

If the data is transferred by a modem at 9600 bps - how large is the file and how long? 

· approx time to transmit the data file is: 15 Kbytes, ( 15000*8/9600 = 12.5 sec 

If a modem is used to transmit the data it could be done fairly quickly, ie. approx. 12.5 sec

There are less steps in the data transfer if the user can dial into the main computer system without the need to involve anyone else.  Therefore, it would be considerably faster.  Whereas if the data is sent by post it would require more people to load the data.  If the data could not be read then the disk would need to be sent again.

It would be more expensive to setup the computers initially b/c they would need to purchase modems and software, installation and training.  Once the initial costs have been met it would be the cost of an STD call to send the data.  

There would also need to be someone at the computer centre who could handle queries it problems arose.  

Compatibility would be an issue initially but once these problems had been solved the problems would revolve around the correct selection of protocols.

A modem would allow for future expansion by improving communications between the users and the computer centre.

Question 7

This question is aimed at exploring computer architecture.  They need to know the main features of computer architecture:

· CPU

· main memory

· input

· output

· storage

The question is based around the data of: an 8-bit CPU, 64 K RAM & a monochrome monitor

From the data given: 

· 8-bit CPU , monochrome text monitor, 

there is a large amount of processing - 50 sports/300,000 students

· the data is to be presented graphically

· the algorithm mentions a sort, hence they will be sorting 300,000 records

( the answer should include this data as well as relating it to the case study.

The computer will be required to sort 300,000 student records to find the top 1000 students.  If the sorting is done in memory then 64 K will not be enough to hold all the data while it is being sorted.  Not only does memory hold the data itself while it is being sorted but it also holds the program, OS and various drivers.  An alternative would be use the hard disk for temporary storage as the list of records is sorted.  However, as the computer is fairly old it may not have enough storage space.

An 8-bit processor is slow by today’s standards.  Although the clock speed is not mentioned it is likely to be fairly slow, eg. 10 MHz.  If each record is approx. 60 bytes and there are 300,000 students, then the volume of data to be sorted is 300,000 * 60 = 18 Megabytes.  

Also, graphical representation is CPU intensive.  Hence, a faster processor would help to process the data for each record more quickly.   For example, a difference of 5 seconds in displaying the graphs for each of the 1000 students would result in a time delay of 5*1000 is approx. one and a quarter hours.  

A monochrome text monitor will only provide a text output but the problem specifies a graphical output.  Obviously, this is a serious limitation of the monitor.

Suggested equipment:

They will require a computer that has a reasonably fast CPU so that it will be able to process the students records.  They will also require enough RAM to hold the data and programs and speed up the sorting process.  The monitor will need to be able to display graphics in the form mentioned in the problem and also at a reasonable speed.

On today’s standards they could be looking at a ‘486 DX4-100 with a windows accelerator card, 8 meg RAM and a 520 HD.

This sort of detail is not required by the examiners but it is work while covering the material.  The key will be not to over specify equipment but to be mindful of the requirements given in the problem.  If you want to expand on it then make certain that you clearly state the reasons for doing so.

Question 8

Since the main computer is to be used by other departments it must be a multiuser operating system.  The multiuser operating system will each user to function independly of any other users on the system.  This limits the choice to either Pick or Unix.  Of these two operating systems, Unix would be the better choice.  It has the advantages of

· it is available for most computers from IBM compatibles to mini and mainframe computers so they would have flexibility when choosing a main computer

· it has multitasking and multiuser capabilities.  Multiuser will allow more than one user and multitasking will allow a user to run more than one program at the one time.

· GUIs are available and this would help with initial training and on-going use, particularly for inexperienced users as they would be in this case.

· it has appropriate levels of security.  This is particularly important when users will be downloading data via the phone.

· it should be easier to find staff who will be able to write software for it and maintain the existing system because of its wide use at universities.

Question 9

a) The Institute could purchase some general purpose that could be adapted for this application.  For example a database such as Ingress or Dbase could be purchased.

b) When deciding whether or not to purchase off-the-shelf software or have it specially written the points to consider are

· will there be sufficient documentation to enable the Institute to use and maintain the programs

· will there be training

· will they have the staff with the skills to maintain and develop the applications

· warranty - 

· which is the cheaper alternative

· future developments

c) Two factors that need to be considered are

· If they decide to accept the University’s offer to write the software, they may not be able to maintain it since there will not be anyone who would accept responsibility for it in future years.

· writing the programs will require a fair amount of time to plan, write and get working.  Then they will need to train someone to maintain it.

Question 10
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· there is the possibility of data loss when it is sent via the modem from the station #1 to the main computer

· data loss can result from interference on the phone line, incorrect protocol, incompatibility b/w the to connections, poor physical connection between the two computers

· improve the quality of the communications software

· equipment breakdown at the main computer

· could result from a power surge, mechanical break down of the hard disk drive, over heating of components, failure of RAM, etc

· physical corruption of the magnetic material

· use regular backup procedures

· UPS to allow the system to be closed properly to prevent data loss

· incorporate fail-safe systems - eg. disk shadowing

· unauthorised access via a modem

· hackers may be able to log onto the system and damage the data or software

· software security - password, login name

· software that reads the phone number of the incoming call and checks it against a list of allowed phone numbers

· accidental data loss by an authorised user on the main computer

· an authorised user may accidentally erase a data file or program

· an authorised user may accidentally overwrite a datafile or enter data in an inappropriate area

· backup procedures

· levels of security - ie. restricting users rights to particular directories and files

· data loss by an unauthorised user on the main computer

· if a terminal is left unattended an unauthorised user may play around with the data or erase data

· software that monitors keyboard use and logs out the user if the key board remains inactive for a specified length of time

· loss of data on the notebook computer - eg. loss of a disk

· if the data is stored on a floppy disk, the disk could be lost or misplaced

· battery failure on the notebook computers

· physical corruption of the magnetic material

· backup procedures - keeping a backup copy in a safe place

· data loss when data is transferred from the individual stations to station #1

· power surge as data is transferred, the disk drive does not read the disk correctly, parity errors due to electrical interference

· backup procedures

· viruses could be transferred to the main computer since the data is being collected from a large number of sources

· use software designed to recognise and counteract viruses

1993

COMVIEW93 ‑ Session 1405

My Course Approach ‑ Information Systems

Report on CAT 1 (Test CAT) 1993

The Assessing Panel was generally pleased with the quality of student work. which had improved since 1992. This was helped by the availability of more teaching resources and teachers being more experienced. However, there were still too many answers that were superficial and lacked sufficient depth. Teachers must continue to impress on students the importance of relating all answers to the relevant case study.

The assessors commented on the standard of the students' English expression which was often poor. And, while assessors did not require ~ sentence construction to award marks, if the students could not explain a concept then the assessors could not allocate marks.

Question 1 is clearly related to criterion 10. Surprisingly few students gave a good answer to this straightforward question. The question asked ‘for... other data’ naming a single file was not adequate. The flow charts indicate the need for an order file, a sales file (to replace the ledger), and a supplier file. There were several other flies that were equally acceptable, for example, 9 the book shop Is going to order books for customers it will need a customer file. A catalogue (file) of all books in print may be available on CD ROM. For part b) students were expected to list three or four fields for each of the files identified In part a). There was considerable confusion between files and fields.

Question 2 is related to criteria 4 and 9. This question was generally well answered, With students making sensible choices and giving reasonable justifications for these choices. However, few students attempted even a rough estimate of the storage capacity required or mentioned that the new system would need to store many more files than the existing 20 Mbyte hard disc. Quite a number of students suggested backing up onto floppy discs perhaps teachers should make their students backup, say, a 40 Mbyte hard disc onto floppy discs, to see what a painful process it is. The suggestion that the CD‑ROM drive could be used for back up showed a complete lack of understanding of the nature of this device. Several students were under the misconception that a high value for access time was better than a low value.

The preferred option was the 200 Mbyte hard disc for everyday use, and the tape drive for backup, but several other combinations could earn full marks provided the student gave suitable reasons for their selections (even floppy disc backup if the student said that the book shop could not afford a tape drive).

The assessors were particularly delighted with the student who said: The Bookshop doesn't need a removable disc drive because It's a stationery business."

Question 3 is related to criterion 2. Some students provided very good answers, but too many failed to notice that they were asked to suggest more than one security measure that could be taken to secure the system. Few students suggested simple measures like making the terminal physically inaccessible, i.e. awkward to reach from in front of the service counter, or a simple key lock that disabled the keyboard. It is unlikely that bookshop staff could be trained to log off when they leave the terminal unattended, but the software could require a password to reactivate the system after a certain period of inactivity, for example, many screensavers provide this feature (including the one in Windows 3.1).

Question 4 Is also related to criterion 2. Many students only discussed backup. There are several other hardware and software related measures that can be taken. For example, power surge prevention, uninterruptable power supply, files being password protected against alteration by unauthorised personnel, confirmation of alterations can be requested, proper staff training would minimise accidental human errors.

Question 5 Is related to criterion 1. This question was generally well answered, students are clearly familiar with barcode reading technology. both at the supermarket and at the library.

Question 6 is related to criterion 3. While students didn't score quite as well on this question as they did on question 5, many students were aware that ISBNs Include a check digit and could describe the technique. Others either described a manual validation technique like displaying the number and/or the book details on the screen and asking for confirmation, or outlined a check digit calculation.

Question 7 is related to criterion 5. This was a very simple question, one alternative ‑ fax the order ‑ was given in the flow charts. Therefore It was not surprising to find that It was generally well answered. Some students ignored the word 'Describe ...'and simply wrote down "fax and post', for example. Candidates needed to indicate how the order would be generated by the system, and how it would be received by the supplier.

Question 8 Is related to criterion 9, although justification of the choices was not required on this occasion. It should also be noted that the Study Design Indicates, under the heading 'Details of task' that students will be required to determine an appropriate system configuration. It wasn't difficult to do well in this question, so it disappointing to find that quite a number of candidates either didn't attempt it or gave very scrappy and Incomplete answers. The answers, of course, depended on what the students had recommended in questions 2, 5 and possibly 7. Inevitably some students Ignored the instruction to Indicate where the main flies will be stored.

Question 9 Is related to criterion 6. This question was marginally easier than the equivalent In the 1992 paper in so far as three rather than four operating system functions were requested. The assessors continue to be surprised that students appear to have very little understanding of what an operating system actually does. The relevant criterion says that students should be able to 'describe the functions required of the operating system programs'. It is almost certain that this will still be an assessment criterion in 1994.

Some students seemed to think that a graphical user interface (GUI) is an essential part of an operating system. While the Assessing Panel recognises the importance of GUls, we believe that students should be able to distinguish between systems where a GUI would be useful and those where it would not. A GUI would certainly not be essential in the bookshop.

Question 10 is related to criterion 7. Students generally did well on this question, but again some students concentrated on only one reason, Ignoring the fact that the question asked for reasons (plural). Although the test setting panel intended that the question be answered in terms of the pitfalls of purpose written software when compared with packages, there were several other reasons that the assessors decided were equally valid. For example, a number of students suggested that the original program and its modifications might not work correctly with the new hardware and/or operating system. However, it was difficult to get full marks without mentioning such things as; John may not have understood Jim and Lyn's requirements property, John may have had difficulty understanding Sam's program, perhaps because R was poorly documented. In part b) students were expected to suggest, for example, that Jim and Lyn should have investigated any commercial packages that are available, and visited other bookshops to see what they were using.

In general candidates did not give very good answers to the questions relating to Case Study B. They are much less likely to be familiar with the elements of this case study, however, they should be able to apply their knowledge of computer systems and their common sense to produce good answers on the basis of the information given in the paper. The members of the test setting panel feel that it Is important to include a less familiar system on the Information Systems paper.

Question 11 is related to criteria 1 and 5. Yes, one or two students did choose a mouse! Full marks could be achieved with any of the other alternatives, provided appropriate reasons were given for the choice, and a matching output device was chosen. If the student chose a temperature sensor they needed to Indicate that it should be located Inside the furnace. The crude oil chemical composition analyser was a bit too technical, few if any students chose it. For the output devices it was difficult to see how another flow control valve for the crude oil could help If the flow of crude oil had stopped, unless it turned on an alternative source of crude oil. The preferred pair of devices was the flow rate meter and the flow control valve for gas to burners, with a suitable explanation.

Question 12 is related to criterion 3. Students needed to understand the algorithm to realise that this was a validation issue and not a case of one sensor being a backup for the other. If the readings differ by more than one degree the furnace is shut down. If the sensors differ It is impossible for the control system to decide which is correct and which Is faulty. Many students were unable or unwilling to explain the purpose of the IF statement.

Question 13 is related to criteria 5, 9 and 2. Quite a number of students opted for alternative C, saying that the oil company could easily afford the best. It was distressing that very few students had any idea about the sort of processing power required to control this very simple system. The length of the algorithm should have given them a clue. Full marks could be obtained by choosing alternative B, provided that the student indicated, for example, that it could be used for controlling other processes in the refinery, or that speed

of response is so vital that a more powerful system Is required (even though alternative A would have a more than adequate response time), or that it could be used for developing the control program, whereas alternative A couldn't. It should be noted that the 8 bit processor in the Apple IIe, BBC Micro, or Commodore 64, for example, can carry out several hundred thousand Instructions per second, so reading the temperature gauges 10, or even 100, times per second Is well within its capabilities. And the time taken for the crude oil control valve to move to a new position would be measured in tenths of a second. Therefore alternative A is definitely to be preferred. This system has plenty of processing power and memory for this task. The lack of keyboard makes it much more secure against accidental or malicious tampering. The lack of keyboard and disc drive is a benefit in an oil refinery environment where the fewer moving parts the better. And, of course, "the price is right'.

Question 14 is related to criterion 8. This was a fairly standard compatibility question. The relatively poor responses may have simply been due to the fact that It was the last question on the paper. Answers should have Included a discussion of hardware compatibility. For example: Can the equipment be connected together? W111 the plugs fit into the ports on the control computer? Are the signals of the correct type, i.e.. digital or analogue? Are the signal voltage levels appropriate? And software compatibility. For example: Does the new system include software (device drivers) that allows the control program to read input control values and send (write) instructions to the output port(s) that will change the position of the flow control valve? Does the language that the control program is to be written in have facilities that allow interaction with the input and output ports?

1993 Suggested Answers

CAT 1 1993 

1.
(a)
What other data files will have to be created?

A file to hold details for customers ordering books not currently in stock - customer file

A file containing details of books on order - order file

A file to hold details of books that are sold each day - daily ledger

A file of suppliers of books - supplier file

A file of all books currently available, eg. CD ROMs - available books

(b)
customer file: name (30), address (40), postcode (4), phone (10), book title (40), author (30), publisher (30), ISBN (15), supplier (30), ie. approx. 230 char/record

daily ledger file: book title, author, publisher, ISBN, price

supplier file: supplier name, address, postcode, fax, phone, publishers

order file: book title, author, publisher, ISBN, number ordered, date, supplier, price

2.
(a)
Data storage needs to consider the following factors: OS software, application software, data files.  Therefore you need to estimate the storage requirements of each are of software from the information provided by the problem.

Data files will occupy a major part of the storage capacity.  Existing files: 150 char/record, 100 char/record for 15,000 books in stock ie. 3.75 Meg

SYMBOL 92 \f "Symbol" total storage of data is unlikely to exceed 20 megabytes.  If the application programs and OS software are included then storage is unlikely to exceed 40 megabytes.  If they want to use a word processor, windows, spreadsheet, etc, then storage would rise significantly SYMBOL 92 \f "Symbol" it may reach 100 meg.  Hence, it may be wise to purchase either 200 meg or 520 meg.  The higher capacity hard disk is slightly faster but the cost difference is significant.

They will need a floppy drive to load data and application software onto the hard disk and back up small files of less than 1.4 meg.  The 3½ disk drive is the most common and gives compatibility with suppliers, software dealers, etc.  The external disk drive is not so common at present and it uses the parallel port so they would either need to install an extra parallel port if they want to use a printer.

To back up data they will need a tape drive because it has the capacity of 250 meg.  It would be too tedious to use floppy disks to do a full back up.  Tape drives can be programmed to do the back up during the night.

3.
To prevent unauthorised access to the data the shop could use a number of features.

1.
use a screen saving program with a password.  When the keyboard is not use for a set period of time the screen saving program is activated.

2.
they could use key to lock the keyboard

3.
use a physical barrier to prevent easy access such as placing the terminal behind the counter so that it is difficult for customers to reach it.

4.
Preventing data loss can be divided into the following areas: 

SYMBOL 183 \f "Symbol" \s 10 \h
unauthorised access causing damage to the data

SYMBOL 183 \f "Symbol" \s 10 \h
authorised access but accidental damage

SYMBOL 183 \f "Symbol" \s 10 \h
data loss due to a physical failure in the system

The main way to minimise data loss if by backing up the data on a regular basis, eg, every night.  If a tape backup is used then it could be programmed to backup the data each night without disrupting the use of the computer system.  There will be some loss of data because the day's work will not be backed up.

Data files can be protected against damage by making them read only.  If changes need to be made to the data then an authorised user can alter the read/write restriction.

Physically locking the room where the computer is stored so that only authorised users can gain access to it.

Using a UPS - uninterrupted power supply, to reduce data loss when the power fails or a power surge comes through the line.

Training of staff to ensure that they understand what they are doing.

Restriction of users to particular directories that they need to do their work.

Files can be password protected.

5.
Three devices that may be used by the bookshop are a bar code wand, a scanner fixed in the counter top, typing the number using a keyboard, a voice input may be possible,

The bar code wand is probably the most suitable device for entering the number.  It is widely used technology and its use in libraries suggests that it is the most appropriate.  It is simple to use because the user only needs to pass the wand over the bar code.

6.
Each ISBN number has a check digit as the last digit.  When the code is read into memory a small program (an algorithm) takes each digit and multiplies it by a number depending on its position in the code and the result of this processing should produce the same digit as the check digit.  If not a sound is made the ISBN code is reentered.

Visual validation of the number or when the number is scanned into the computer's memory the title associated with the check digit can be displayed on the screen.

7.
Orders can be sent to the suppliers by modem, fax or mail.  If they use a modem they will need to purchase a modem and appropriate software.  The modem is connected to an RS 232 port (serial) and to the telephone system.  The will need to ensure that the application software can talk to the modem software and the supplier compatible software as well as a modem to receive the orders.

Another alternative is to print the orders and then fax them to the suppliers.  It is now possible to fit fax card to the computer and send (fax) it to a fax machine at the suppliers place of business.  They will require software, a fax card to plug into the computer, Telecom connection to the phone system and the fax software must be able to communicate with the application software.

8.
The new computer system can be either a multi user system or a network.  The disadvantage of making it a network is the fact that the main computer will probably be a dedicated file server and so it would not be available for general use and they would need to purchase an extra computer for the back room.  Therefore, a multi user system using an operating system such as UNIX may be the better alternative.
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9.
The operating system will depend on the option chosen in the previous question.  If they decide to use a multi user system then the operating system will have additional features then if it had been a stand alone system.  

The operating system is a core set of programs that control and supervise the hardware of a computer and provide services to other system software, application software, programmers, and users of a computer.

Some of the major functions in this operating system will be:

to manage resources.  The OS will need to allocate the appropriate amount of CPU time to each user, manage main memory so that users on the system do not overwrite one another's work in main memory, manage reading and writing to secondary storage, control access to various files, manage data, control input and output devices such as the keyboards, ie. accepting data typed in and sending it to memory in the correct format and monitors ie. video RAM so that the correct characters are displayed on the screen, place files in the queue for printing, handle multi tasking and contention problems when each user tries to access the same data file, ie. they both may want to access the same supplier file at the same time.

10.
Why wouldn't the new software be satisfactory?

Jim may not have explained the specifications clearly enough to John.  John may not have understood the system or had the skills to develop the programs to the specifications... Jim may not have been clear in his own mind what he wanted the system to do.

The user documentation may not have been clear enough or detailed enough to be of use to the shop users.

The new programs may not have been fully compatible with the hardware various hardware drivers or software.

Jim should have investigated software used by other book shops.  He should have visited the other shops and discussed the advantages and disadvantages of their software.  This would have enabled him to form a clear understanding of what he wanted the new software to do as well as understand the limitations of the system.

He could have investigated new commercial software that had been published since he first purchased the stock control software.  Well known packages are used by a lot of people thus providing a base of experienced users.  The vendor supplies the documentation and agrees to fix any bugs which may appear.  Most packages can be run on a variety of computers and they often come with addition software drivers.

11.
The aim of the question is to find additional devices that would improve the safety of the furnace.  Input devices send data to the computer for use in controlling the process.  Hence you will need to choose an input device that will send useful information to the computer to control the process.  One useful input device would be the flow rate meter attached to the outlet of the hot crude oil pipe.  If there was a blockage or damage to the flow of oil through the furnace then it should be shut down immediately otherwise the residual oil in the pipes in the furnace may overheat and cause an explosion.

An output device is one that the computer can control by sending signals to it.  An appropriate output device would be a flow control tap for the gas to burners.  If it was necessary to shut down the furnace quickly, the bet way to do this would be to turn off the gas and so reduce the amount of heat in the furnace.

A pressure release value could be used as an output device.  It would need to be placed on the pipe inside the furnace so that if there was a pressure build up it could be opened to prevent an explosion.  The corresponding input device would need to be a pressure sensor inside the furnace to monitor the pressure inside the pipe. 

A crude oil chemical composition analyser could be used to monitor the composition of the crude oil as it passed out of the furnace.  It could provide data on the types of products that are forming as a result of the heating process.  If some of the products are volatile low molecular weight compounds then it would be able to indicate that the furnace is too hot and adjustments could be made to either the temperature or the flow rate of the crude oil.  Hence the corresponding output device could be the crude oil pump to greatly alter the flow of the crude oil.  The existing computer control tap would only make modest adjustments to the flow of the crude oil.  Or perhaps the output device could be the flow control tap for gas to burners could be used to control the rate of heating.  This may be a more realistic alternative.

12.
Two separate temperature sensors are used so that the difference in temperature could be calculated by the algorithm.  Two temperature sensors are used because if one temperature sensor malfunctions then it would be impossible to determine whether it was the temperature sensor or the furnace.  By using two temperature sensors you only need to rely on the difference rather than an absolute value.

13.
The three factors given by the question first.

Processing requirements: option A would have the necessary processing capacity for this task.  An 8 bit processor would be fast enough to carry out the monitor requirements and since the valve responses would be the slowest part of the system it would be a preferred alternative of the three in the list based on processing requirements.  It has enough memory to store the data and the ROM already has the program.  It does not have keyboard or disk drive so this would improve security and prevent workers from tampering with the program.  The analog I/O channels will allow it to accept the analog signals from the values and also control the values - these are analog devices.  The temperature sensors will probably be digital devices.  It is relatively cheap compared with the other options.

14.
Factors that need to be considered include:

SYMBOL 183 \f "Symbol" \s 10 \h
will the input & output devices produce an analog or digital signal? 

SYMBOL 183 \f "Symbol" \s 10 \h
can the computer program read the input signal or send a signal to control the output device?

SYMBOL 183 \f "Symbol" \s 10 \h
does the computer have sufficient ports of the correct type.  These are usually serial ports.

SYMBOL 183 \f "Symbol" \s 10 \h
do the plugs and connects fit the computer?

SYMBOL 183 \f "Symbol" \s 10 \h
are the voltage levels correct for the computer and the I/O devices?

Information Systems - 1992 STRUCTURED QUESTIONS

(a)


(i) Laser printers 

Advantages:

SYMBOL 183 \f "Symbol" \s 10 \h
produce high quality printing for reports, personal letters and accounts

SYMBOL 183 \f "Symbol" \s 10 \h
handles graphics, eg diagrams

SYMBOL 183 \f "Symbol" \s 10 \h
high resolution

SYMBOL 183 \f "Symbol" \s 10 \h
plain paper, single sheet feed, a range of paper sizes, letter head 

SYMBOL 183 \f "Symbol" \s 10 \h
fast printing, quieter than the dot matrix

SYMBOL 183 \f "Symbol" \s 10 \h
print quality allows for clearer photocopying of printed reports

SYMBOL 183 \f "Symbol" \s 10 \h
newer versions include colour printing

SYMBOL 183 \f "Symbol" \s 10 \h
users can print on materials other than paper, eg. overhead film

SYMBOL 183 \f "Symbol" \s 10 \h
much more efficient when running off more than one copy of a page b/c once the image of a page forms it is printed as a page and not character by character as with dot matrix

Disadvantages

SYMBOL 183 \f "Symbol" \s 10 \h
will not do duplicate copies

SYMBOL 183 \f "Symbol" \s 10 \h
more expensive than dot matrix to maintain, eg. toner, maintenance of the print drum etc.

(ii)

SYMBOL 183 \f "Symbol" \s 10 \h
requires more training to use compared with the dot matrix

SYMBOL 183 \f "Symbol" \s 10 \h
need an extra parallel port and ensure that its interrupt does not conflict with other interrupts

SYMBOL 183 \f "Symbol" \s 10 \h
must be able to interface with existing software to take advantages of the extra printing features such as font style and size, ie. each piece of application software must have a suitable printer driver

SYMBOL 183 \f "Symbol" \s 10 \h
training for computer users so that they know how to select the required printer, ie. select the correct printer driver.

(b)
Possible problems:

SYMBOL 183 \f "Symbol" \s 10 \h
more than one person will want to use the computer system at the same time

SYMBOL 183 \f "Symbol" \s 10 \h
the computer will be difficult to gain access since it would be located in only one place

SYMBOL 183 \f "Symbol" \s 10 \h
10 mbytes will not be enough storage

SYMBOL 183 \f "Symbol" \s 10 \h
CPU and main memory will be insufficient in terms of speed and capacity

SYMBOL 183 \f "Symbol" \s 10 \h
software security is difficult ensure on a stand alone computer.

SYMBOL 183 \f "Symbol" \s 10 \h
current software will be inadequate to handle the amount and quantity of detail

Two possible solutions: either a network or a multi user system

multi user systems tend to be run on more expensive mini and main frame computers but it is possible to run a network such as Novell on a mini computer

SYMBOL 92 \f "Symbol" the budget will determine whether or not to select a mini or PC computer to serve as the file server.

Networks provide the advantage of having stand alone computers linked to share data but if the file server goes down then each computer can function independently of each other.  

Multi user systems are well established and most terminals are now either work stations or PCs

Network solution:

SYMBOL 183 \f "Symbol" \s 10 \h
file server with a number of terminals located in each department and section

SYMBOL 183 \f "Symbol" \s 10 \h
CPU - '486, main memory - 8 Mb, network OS such as Novell, 3.5 disk drive, hard disk with capacity to be determined by the number and size of patient records

SYMBOL 183 \f "Symbol" \s 10 \h
back up facilities, such as a streaming tape drive

SYMBOL 183 \f "Symbol" \s 10 \h
OS for the work stations such as '386, eg. MS DOS, local hard disk for local work in some departments, appropriate VDUs

SYMBOL 183 \f "Symbol" \s 10 \h
printers to be located in areas that require a hard copy such as admin, 

SYMBOL 183 \f "Symbol" \s 10 \h
application software eg. database, word processing, suitable software interface such as Windows

Multi user solution:

SYMBOL 183 \f "Symbol" \s 10 \h
mini or '486 PC depending on required capacity and speed

SYMBOL 183 \f "Symbol" \s 10 \h
minis usually require air conditioned environments, more so than the standard PC

SYMBOL 183 \f "Symbol" \s 10 \h
terminals located in each department, these may be work stations, PCs or intelligent terminals

SYMBOL 183 \f "Symbol" \s 10 \h
printers in departments

SYMBOL 183 \f "Symbol" \s 10 \h
back up such as a streaming tape drive

SYMBOL 183 \f "Symbol" \s 10 \h
multi user operating system

SYMBOL 183 \f "Symbol" \s 10 \h
appropriate software which would include database, word processing, spreadsheet, etc
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Administration:

SYMBOL 183 \f "Symbol" \s 10 \h
probably responsible for maintenance and security of the computer

SYMBOL 183 \f "Symbol" \s 10 \h
backup facilities

SYMBOL 183 \f "Symbol" \s 10 \h
systems manager

SYMBOL 183 \f "Symbol" \s 10 \h
terminals for users in accounts, admissions, systems maintenance

SYMBOL 183 \f "Symbol" \s 10 \h
laser printer and dot matrix for both internal and external reports and correspondence

Casualty

SYMBOL 183 \f "Symbol" \s 10 \h
on-line access to medical histories both read and write access

SYMBOL 183 \f "Symbol" \s 10 \h
no printer but high resolution monitors

SYMBOL 183 \f "Symbol" \s 10 \h
may to need to register patients out of hours

Maternity

SYMBOL 183 \f "Symbol" \s 10 \h
on-line access to medical histories both read and write access

SYMBOL 183 \f "Symbol" \s 10 \h
no printer but high resolution monitors

SYMBOL 183 \f "Symbol" \s 10 \h
may to need to register patients out of hours

Surgical

SYMBOL 183 \f "Symbol" \s 10 \h
on-line access to medical histories both read and write access

SYMBOL 183 \f "Symbol" \s 10 \h
no printer but high resolution monitors

SYMBOL 183 \f "Symbol" \s 10 \h
details on booking times, doctors & operations to be performed

X-ray and pathology

SYMBOL 183 \f "Symbol" \s 10 \h
printers may be required to send hard copies to medical staff, particularly those who are not based at the hospital

SYMBOL 183 \f "Symbol" \s 10 \h
on-line access to medical histories both read and write access

Operating System must be able to:

SYMBOL 183 \f "Symbol" \s 10 \h
allow more than one user to share the data and the applications

SYMBOL 183 \f "Symbol" \s 10 \h
manage the main memory

SYMBOL 183 \f "Symbol" \s 10 \h
allocate priority to various users

SYMBOL 183 \f "Symbol" \s 10 \h
provide for software security such as passwords, user id, prevent authorised users from gaining access to sensitive data areas, provide a transaction record of users and their use of the computer system

SYMBOL 183 \f "Symbol" \s 10 \h
be able to support a number of printers and printer queues

SYMBOL 183 \f "Symbol" \s 10 \h
manage the different peripheral devices

There are a large number of packages for systems available which assist management personnel in an organisation.  

Smaller organisations would not write any software in-house but purchase packages for their PC's. Larger organisations support DP departments and occasionally buy entire software/hardware systems to satisfy their information needs.

The advantages of using packages are:

1.
It is cheaper and faster to get up and running compared with writing the programs

2.
Independent evaluations of packages are available in magazines or trade journals pointing out strengths and weaknesses.  So in this case, many of the problems with the software will have been ironed out by the other hospital.

3.
Saves the establishment of a DP department.

4.
If it is a well known package and it is being used by a number of hospitals then there will be enough people to provide a base of experienced users.

5.
The vendor supplies the documentation and agrees to fix any bugs which may appear.

6.
The type of computer required to run the software will be known.

Now for the disadvantages of using packages:

1. A package may possibly not meet all requirements of this hospital and may need to be customised.  As the vendor of the software never supplies the source code, but only the binary object code, the vendor has to be contacted to perform the changes at extra cost.  These changes may make the package harder to maintain and the total cost of the package plus changes may be double or triple the original quote.

2. A package may try to be "all things to all men" and therefore be cumbersome and inefficient for hospital use.

3. The package may not have the facilities to interact with the other software that the hospital is currently using or intends to use.

4.
The hardware required to run the software package may not be compatible with other equipment that they currently want to use.

5.
The hospital will not own the source code, hence it cannot be modified in any way for current use

6. There may not be provision for expansion in the future and so it would be costly to design a new system

7. security implications - the security that the hospital wants to establish may not be possible 

8.
the software may not produce the types of reports that this hospital requires.

Advantage of getting someone to write the programs:

1.
software is tailored to exact needs of the hospital

2.
the hospital will own the software and so it could be sold to other hospitals

3.
the software can be written to suit the hardware

4.
user screens can be designed to meet the needs of the hospital users so that if fits in with existing practices

5.
easier to maintain and modify the software b/c you have the source code & expertise if in-house.  Hence, any small changes to procedures and data entry forms etc can be readily made.

6.
a wide range of reports can be generated to suit the hospital

Disadvantage

1.
cost - it's very expensive to maintain a DP department OR if it is written by a software house there is the continued cost of maintenance

2.
the programmer may not be around when problems arise

3.
it may not be possible to write the program in the required time

Data security can be maintained in two ways - physical security and software security

Physical security:

SYMBOL 183 \f "Symbol" \s 10 \h
the systems manager is responsible for allocating users

SYMBOL 183 \f "Symbol" \s 10 \h
lock the room where the main computer is located

SYMBOL 183 \f "Symbol" \s 10 \h
the main console can be locked to prevent unauthorised use

SYMBOL 183 \f "Symbol" \s 10 \h
terminals can be locked with a key

SYMBOL 183 \f "Symbol" \s 10 \h
backup tapes should be kept in a safe

SYMBOL 183 \f "Symbol" \s 10 \h
sensitive reports and personal data should be shredded when not required

SYMBOL 183 \f "Symbol" \s 10 \h
restrict circulation of reports to those who need to see them

SYMBOL 183 \f "Symbol" \s 10 \h
ensure data input procedures are established and followed

Software security:

SYMBOL 183 \f "Symbol" \s 10 \h
use of user ID and password

SYMBOL 183 \f "Symbol" \s 10 \h
timeout on terminals

SYMBOL 183 \f "Symbol" \s 10 \h
restrict access to only the areas which are necessary for proper functioning

SYMBOL 183 \f "Symbol" \s 10 \h
if necessary data can be encrypted to prevent files being copied and viewed

SYMBOL 183 \f "Symbol" \s 10 \h
security on any modem lines that may be necessary

Other data:

medicare no.
hospital reg. no.
name
address
ward
illness
doctor
admission date
medication

medicare no.
hospital reg. no.
name
address
ward
illness
doctor
admission date
medication

string
string
string
string
string
string
string
date


10
5
30
40
4
200
30



Values should be rejected to maintain data integrity.  

SYMBOL 183 \f "Symbol" \s 10 \h
a mistake in the medicare number will create problems with funding

SYMBOL 183 \f "Symbol" \s 10 \h
Errors can occur due to mistakes such as typing mistakes, data entered into the incorrect field, transposition errors, errors due to omission of essential data

SYMBOL 183 \f "Symbol" \s 10 \h
the data will be viewed by a range of medical people and if it is not reliable then incorrect treatment may be given or necessary treatment may be delayed.

Question 2

(a)

preventing unauthorised access

SYMBOL 183 \f "Symbol" \s 10 \h
locks on the computer

SYMBOL 183 \f "Symbol" \s 10 \h
password and ID number for authorised users

SYMBOL 183 \f "Symbol" \s 10 \h
restricted access to the files and directories

SYMBOL 183 \f "Symbol" \s 10 \h
make files read only when not in use

SYMBOL 183 \f "Symbol" \s 10 \h
keep a computer log of all users

SYMBOL 183 \f "Symbol" \s 10 \h
time out when keyboard is not in use

SYMBOL 183 \f "Symbol" \s 10 \h
back up of all files at the end of each session

(b)
programs can be stored on either hard disk or streaming tape when not in use

SYMBOL 183 \f "Symbol" \s 10 \h
the hard disk is relatively safe, it can be made secure through software, will provide direct access to all files, it will be quick to move from one program to the next b/c there will not be any need to lose time searching a tape for a program, can be backed up either by floppy or tape

SYMBOL 183 \f "Symbol" \s 10 \h
tape will store programs in sequence and will be slower to load into memory for use, these can be stored away from the computer area in a safe place, not as susceptible to damage from vibrations and knocks, 

A hard disk would be the preferred medium for storage because of its cost (a small hard disk is cheaper than a tape drive and storage capacity is not an issue), for a general purpose computer all the software including software security and interface software will be readily available, workers who are not computer literate will not have any difficulty changing from one program to another

(c)

other output devices to control include:

SYMBOL 183 \f "Symbol" \s 10 \h
the level of paint in the container feeding into the gun

SYMBOL 183 \f "Symbol" \s 10 \h
flow rate 

SYMBOL 183 \f "Symbol" \s 10 \h
when paint jams the spray gun nozzle

SYMBOL 183 \f "Symbol" \s 10 \h
the movement of the gun - left/right and up & down

SYMBOL 183 \f "Symbol" \s 10 \h
rotation of the turn table

Suitable devices:

SYMBOL 183 \f "Symbol" \s 10 \h
a laser that reflects from the surface of the block could be used to control the upwards movement, ie. some type of feed back.  When light is no longer reflected from the surface then it has passed the top of the block

SYMBOL 183 \f "Symbol" \s 10 \h
sensors that respond to pressure placed at the end of the slide to control left movement, eg. a switch is closed when the slide bumps into the end of the slide

SYMBOL 183 \f "Symbol" \s 10 \h
keyboard to program the distances that the gun must move, both the top and to the left, eg. enter the size of the block

(d)
a special purpose computer:

SYMBOL 183 \f "Symbol" \s 10 \h
would need to be specially built SYMBOL 92 \f "Symbol" more costly than a general purpose computer

SYMBOL 183 \f "Symbol" \s 10 \h
being custom made it could be designed to function efficiently and may include control features that are not readily placed in a general purpose computer

SYMBOL 183 \f "Symbol" \s 10 \h
EPROMs could be made which would enhance security.

SYMBOL 183 \f "Symbol" \s 10 \h
easier to flame proof since it will be handling flammable materials

SYMBOL 183 \f "Symbol" \s 10 \h
the unit could be built as one integrated unit

SYMBOL 183 \f "Symbol" \s 10 \h
a compact unit that will be sturdier, not as easily damage

General purpose computer:

SYMBOL 183 \f "Symbol" \s 10 \h
provides flexibility

SYMBOL 183 \f "Symbol" \s 10 \h
readily available

SYMBOL 183 \f "Symbol" \s 10 \h
special interface cards will be necessary but they can be easily installed

SYMBOL 183 \f "Symbol" \s 10 \h
large with a number of cables running to the gun, SYMBOL 92 \f "Symbol" it could be difficult to work with

SYMBOL 183 \f "Symbol" \s 10 \h
cables will be more easily damaged or cut

SYMBOL 183 \f "Symbol" \s 10 \h
security will be more difficult because more people will be familiar with the ways to gain access to the software

SYMBOL 183 \f "Symbol" \s 10 \h
easier to modify programs and make adjustments if the blocks to be sprayed change

SYMBOL 183 \f "Symbol" \s 10 \h
may be possible to control a number of spray guns 

SYMBOL 183 \f "Symbol" \s 10 \h
it might be possible to use spare CPU capacity to run other applications

1(e) data should be backed up each night on streaming tape.  This could be done in the earlier hours of the morning.

SYMBOL 183 \f "Symbol" \s 10 \h
backup tapes should be stored in a fire-proof safe and if possible off-site

SYMBOL 183 \f "Symbol" \s 10 \h
if costs allow, disk shadowing might be an option where data is critical

SYMBOL 183 \f "Symbol" \s 10 \h
IUP should be used to ensure that the file server or main computer is either closed down properly should power fail or if costs allow a battery backed IUP should be installed.  The latter option would be the preferred option.

SYMBOL 183 \f "Symbol" \s 10 \h
adequate fire detection system should be installed

SYMBOL 183 \f "Symbol" \s 10 \h
security alarms should be installed to warn of unauthorised access

Sample CAT 3 – 1995  -  Examination advice to teachers

Question 1

This advice includes suggested answers to the sample examination CAT previously published in the supplement to the April VCE BULLETIN. For additional advice, teachers are referred to the VCE Support Material: Information Systems (previously distributed).

The following provide some guidelines about the type of answers expected. Each answer should be marked Very High, High, Medium, Low, Very Low and Not Shown judged only by how well they answer the question. Generally if the number of reasons (or justifications) is not specified then 3‑4 sound reasons is sufficient to gain a Very High. Answers must refer to the case study in some way before they can receive a Very High. 

The data flow diagrams shown in the sample CAT and in these solutions do not necessarily show all the processes and data flow required to make a fully operational system. The purpose of the diagram is to highlight the main process and data flows needed to answer the questions about the case study. 

The diagrams drawn follow the conventions of DeMarco, Tom Structured Analysis and System Specification, Prentice Hall, where:
A box represents a data source and /or destination.

A circle represents some process which transforms the incoming data flow into the outgoing data flow.

A single horizontal or double horizontal line indicates a file, data store or database.

Criterion 6 states 'design suitable Procedures to allow the new components of the system to function efficiently and represent this design in an appropriate form'.

Students will not be asked to draw a particular type of diagram. Marks will be awarded for how accurately and clearly the diagram explains the procedures not whether they have used circles or squares in the right place.
Keyboard – allows data entry clerks to enter marks
Screen (monitor) ‑ to allow entry clerks to see what they have the entered

Disc drive ‑ to store the 1 st marks file, 2nd marks file and main marks file

Printer ‑ to print students' marks, report for schools, and the rejected marks report

Magnetic tape drive ‑ to allow the Tertiary Scores to be stored for transfer to the Tertiary Entrance Board Comment: there are probably other devices that could be listed but those above are the only ones that can be directly inferred from the information given. In order to achieve a Very High we would expect students to mention the tape drive.

b.Systems software ~ operating system is used to start up (boot) the computer, it also carries out chores like detecting key presses and reporting them to application programs, managing internal memory and disc and tape storage, sending data to the printer in the correct form, making sure that programs and data are not stored on top of each other, and coordinating the operation of the various applications' programs that are run on the system.

Applications software ‑ the marks entry program allows the data entry clerks to enter the marks sent in by the markers and stores them in the 1 st marks file, 2nd marks file or main marks file. There is also a program that compares the 1 stand 2nd marks files, saves marks that are correct in the main marks file, and prints a list of rejected marks ‑ and the program that produces the three reports, by printing marks for each student and reports for each school, together with the data to be send to the Tertiary Entrance Board on tape.

c. Markers ‑ mark the examination papers of the Magrathean students and record the marks on marking sheets.

Data entry clerks ‑ type the data from the marking sheets into the central computer at the Examination Board (all marks are entered twice). They also find the marking sheets for the marks that are rejected and re‑enter them
Mailing clerks ‑ Place the students' results and the results for each school into envelopes and mail them. They also send the tape containing all the Tertiary Scores to the Tertiary Entrance Board.

The main purpose of this information system is to ensure that the marks awarded by the markers are entered into the computer system correctly and to manipulate the data to produce the three reports specified – namely results to students, results to schools and Tertiary Scores to the Tertiary Entrance Board.

Question 2

2% of 300 000 = 6000 marks rejected, or about 6 times as many as 18 years ago The Magrathea Examination Board still has to meet the same deadlines for distribution of marks and Tertiary Scores. Therefore, with 6 times the rejection rate, they will be taking 6 times longer to process the rejected marks (some 400 person hours in all, compared with 72 earlier). To meet the required deadlines will be very costly because of overtime payments or hiring extra staff.

c. The data entry and validation procedures of the existing system are mainly to blame for this problem and should be replaced.

Question 3

There will need to be sortie means of communicating the data from the markers' PCs to the central computer system at the Examination Board. One way to achieve this would be by using electronic communication over the ordinary telephone system. The Examination Board would need to attach a modem to their central computer and each marker would need access to a modem. The modems are necessary to translate the data from the digital form used in the computer to the analogue form that can be transmitted over the telephone line. When the marker has entered the batch of marks they would then need to be sent to the Examination Board. To send these marks to the Examination Board the modem attached to the marker's computer would dial the Examination Board's central computer. Once communication is established the data can be transmitted from one computer to the other.

Question 4

a. Almost any text editor, word  processor, spreadsheet or database that  is capable of saying data in text form  would be suitable. In a real system of  this type the format of the data sent to  the Examination Board would have to  be very carefully defined ‑ an  appropriate program would be  supplied by the Examination Board for  use by markers. For example, students  might describe the Windows Notepad.  The Windows Notepad would be a  suitable program for the markers to use  to record their marks. This program is  a simple editor which allows users to  enter and correct text. It is similar to a  word processor but does not have any  of the more advanced word processor  functions like mail merge. b. The markers will need a  communications (or terminal) program  to control the transmission of data  from their Pcs to the Examination  Board's central computer. The  communications program is necessary  to make sure that the data is sent to the  modem in the correct form. Most  communications programs allow the  user to specify the phone number to be  called and they can then cause the  number to be dialled. The  communications program must also be  capable of allowing the marker to  specify the name of the file to be  transmitted. It will then take the data  from the specified file and direct it to  the (serial) port where the modem is  connected. It also ensures that the data  is transmitted one byte at a time at the  correct speed (baud rate), with the  correct number of bits (7 or 8) per byte  and with the appropriate parity.  Students would not be expected to  provide this level of detail but they  should be able to enumerate several of  the points made above.  It should be noted that there are several  other means of achieving electronic  communication, for example, using a  dedicated line from the marker's PC to the Magrathea Examination Board, or connection to an existing digital service like Austpac.  

Question 5

Problems may arise unless

Baud rate of the marker's modem are set at the same rate as the main computer.  

Modems used have the same protocol,  that is, 'z modem'  

Data at both ends is in the same format.  

Marker's and main computer systems have the same start, data, stop and  parity bits. 

Problems may also occur in transmission due to interference or bad telephone lines.

Question 6

a. When each mark is entered into the  marker's computer it is checked to  make sure it is between 0 & 6.  At the end of each paper all marks for  that paper are checked.  When the data is sent to the main  computer over the modem and stored  it is read back and re‑transmitted back  to markers computer for a check. Any  errors found will need to be fixed and  transmitted to the main computer.  See diagram below. 
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Question 7

Measures that could be taken to prevent  data loss from the system. Students need  only to choose three from the following or  suggest others that are logical. 

1. Inbuilt cheeks on the data that are sent  by modem from the markers to the  main computer (such as a cheek digit)  to ensure that data are not corrupted in  transmission along telephone lines.  This is necessary to ensure accuracy of  student marks.  

2. Markers must keep backup files of  student marks on a floppy disk in case  of hard drive failure or in case of  power surges, or in case of other  influences such as a virus corrupting  data on a hard drive.  Measures that could be taken to  prevent unauthorised access to the  system. 

3. Markers must have locked access to their computer as well as password protection to the actual program used to save the data as well as keeping the computer and backup files in a very safe place. These measures help prevent the computer and its data from being stolen or accessed in any way.

4. Data stored in computer could be encoded at marker's end and translated back after the data has been transmitted to the main computer. This would keep data very safe. Even if marker's computer was stolen the student marks would still be safe.

5. Markers must not leave computer connected to mainframe for any length of time. This is to prevent hackers from accessing the system.

6. Main computer must have password protection on access to files via the telephone lines to prevent unauthorised access as well as documented details of all users who access the files in case someone breaks the password code. This is vital to protect student marks.

Question 8

Students may select any three from the following. 

1. Markers
Markers before the new system was adopted..

All their work was done manually so they did not need to be computer literate at all. They only had to fill in a mark sheet for each paper they marked. Markers after the new system was adopted..

Markers now need to know how to enter marks into a spreadsheet style program as well as know how to operate a modem connection. In other words they now need to be computer literate. 

2. Data Entry Clerks 
Data Entry Clerks before the new system was adopted:

They spent many hours sitting at the computer keying in the results from the data sheets given to them by the Markers. Data Entry Clerks after the new system was adopted..

Under the new system they are totally redundant. Their function no longer exists as the modem connection and transference down the telephone lines directly into the main system no longer requires human intervention. However there will still be errors that need correction so that not all will lose their jobs. Some will be able to be retrained to take on new roles. 

3. Computer System Operator 
Computer System Operator before the new system was adopted:

This role involves keeping the main system operational while the data entry is taking place, while the error detection is taking place and student marks are being collated. Computer System Operator after the new system was adopted:

This role now must keep telephone lines operational instead of data entry procedures. ie What to do if in a thunderstorm. 

4. Systems Technician Systems Technician before the new system was adopted..

This role involves keeping the system in working order through maintenance of keyboards and screens as well as any problems with the main computer. Systems Technician after the new system was adopted..

This role now involves maintenance of the telephone line connection and modern problems at either end of the system as well as maintenance of the main computer system.

Question 9

Data entry time should be greatly reduced since markers will key results directly in as they go, and data will no longer need to be entered twice. Improvements in time could be measured, for example, by seeing how long it takes from the time the markers receive the papers for marking, to when the last mark is entered into the main marks file.

Validation time will also be reduced for much the same reasons and, as it is intimately linked to data entry, the measurement described above would also measure this.

Cost of data entry and validation should also be reduced. This could be measured by keeping accurate records of the new system running costs and comparing them with the previous running costs.

There is also far less effort made on the part of the markers to perform their role. This could be measured by surveying the markers.

Question 10

Students need only to write about one of the situations. The answers must relate to the case study as well as to broader social issues and contain 3 or 4 well‑developed points about the issue.

For example in Situation A they could mention:

· Redundancy

· Retraining

· Morale and discuss the management and costs of these, and the selection of staff for either redundancy or retraining and the ramifications of such decisions.
� EMBED PBrush  ���





Note the importance of using a unique identifier for one of the fields so that each record could be identified.
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