Answers to 1998 CAT3 Information Systems

Setting the Paper

The exam is based on the study design and is checked independently by 5 vetters to ensure that all questions are within the study design. The exam must be set using the criteria as set out by the Board of Studies. Students do not have to relate their answers to the criteria nor are the criteria used to check students answers. All possible answers are considered by the assessors not just those that coincide with the answers of the panel.

The criteria will not change for 1999 but as 1999 is the last year before the new accredited course begins in the year 2000 the format of the exam may well be different in the year 2000.

Although the new Information Systems Study Design has been accredited, no firm decisions about the final format of exams has been announced. However information and material will be available next year in plenty of time for you to see what the exam will be like.

The Criteria in 1998 & 1999

The criteria for setting the paper are outlined below together with an abbreviated form of the questions that related to that criteria on the 1998 paper. The questions do not have to be equally distributed among the criteria and so with 7 criteria and 9 questions some criteria are addressed by more than one question. 0bviously we could have one question per criteria and put more parts in each question. We felt it better to separate different ideas into different questions.

The extent to which the written response demonstrates:

1. analysis of an existing system

(requires comprehension of the Case Study to be able to describe it in different words or possibly a diagram)

The question/s addressing this criteria were:

Question 1

Identify and state the purpose of five important computer hardware items and two important software items needed to produce the information described in 1. and 2. above.

Question 2

The farm's previous owner explained his backup procedure to Robert

"Once a year 1 create a new directory (folder) on my hard disk. Then I open this year's data file and save a copy into the new directory (folder)."

State three reasons why should Robert be concerned about this procedure?

2. analysis of the design of a new or modified system

(analysis means a critique - looking for strengths and weaknesses of the design - could look at equipment, people and procedures, or capabilities and capacities)

The question/s addressing this criteria were:

Question 3

Draw and label a diagram showing:

· the major hardware components of UDDERS 

· the name and direction of each data flow between these components

Where sensors or control devices are installed in each milking stall, you need only show one set of these sensors

3. ability to select appropriate components to meet given design specifications

(Components can refer to the hardware, software, people or procedures) 

The question/s addressing this criteria were:

Question 5

Give one advantage and one disadvantage for each of the alternatives described above (see exam paper for alternatives). Which alternative would you recommend and why?

4. understanding of how problems can arise when implementing an information system

(notice that it states problems with implementation but these problems may arise because of faults earlier the analysis or design process.)

The question/s addressing this criteria were:

Question 4

For the floppy disk, 33.6 Kbps modem and 10 Mbps microwave link, identify and discuss possible compatibility problems by using information from the tables above.

5. competence in proposing solutions to problems that may arise when implementing the new design

The question/s addressing this criteria were:

Question 6

Design a new procedure to control the milking process. You can read the sensors by checking values in the arrays. You can turn the vacuum and alarm on or off by writing values to the arrays.

Question 7

As noted in Question 2, Robert is concerned about his predecessor's backup procedure. The proposed new system will store a great deal more data on Robert's existing computer. As a result, backup will be much more important.

Describe a procedure that Robert should adopt, including any hardware and software that he may need.

6. skill in developing appropriate strategies for evaluating an information system

(to evaluate a system there needs to be ways of measuring the level of success - perhaps counting the number of hours between crashes, surveying customer satisfaction of a new system.)

The question/s addressing this criteria were:

Question 8

Robert is concerned about spending a lot of money on this new system only to find that it provides little or no benefit.  He therefore insists on a performance clause in the contract with the supplier of UDDERS which guarantees that:

· the information obtained from the new system will be reliable

· the minimum time between failures will be greater than 1000 operating hours and the maximum down-time per

· failure will be one working day.

· health problems will be detected earlier than at present.

To justify any claims he might make against this performance clause, what measurements should Robert take and what records should he keep?

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

Here again we have tried to link issues with the actual case study.

The question/s addressing this criteria were:

Question 9

Part A

Before he purchases his new system, Robert visits the UDDERS home page on the Internet and notices that the company also offers additional software that analyses the data produced by UDDERS. This software is available for a free trial period of one month. Robert thinks that perhaps he can save some money by just downloading the additional software and resetting the date on his computer so that the software trial period never expires.

What advice would you give Robert about setting his system up in this way? Include comments on the possible effects for Robert, the company and the wider community.

OR

Part B

Robert's sister, who also lives on a dairy farm, visits Robert at his new farm not long after the new system is installed. She really likes the concept of the system and can definitely see the benefits. She says she could not afford to purchase the whole system but asks Robert for a copy of the analysis software.

Comments on the 1998 CAT 3 Examination

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. The good news is that 1 can't remember seeing any purely generic answers in the papers 1 marked this year (with the possible exception of Question 8).

Few students appeared to have difficulty completing the paper in the time allowed. (In only one paper that 1 marked did the student indicate, while doing Q9, 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 justify and discuss. However, Question 1 showed considerable improvement compared with 1997 - very few students simply listed the hardware and software components. In this year's paper Question 7 was probably the most frequently misread (or misinterpreted) question (see specific comments under Question 7).

The assessors are left wondering whether VCE (Information Systems) have trouble maintaining concentration for a whole two hours. It was surprising how many students got full (or nearly full) marks for the first two or three questions and very few marks for questions 7, 8 and 9.

Question 1

Identify and state the purpose of five important computer hardware items and two important software items needed to produce the information described in 1. and 2. above.

Hardware

CPU - to process the data

RAM - to store data and programs temporarily while they are running

Hard disk drive - to store the information needed to produce the graphs and tables showing trends

Keyboard - to enter the data

Screen (monitor) - to view the data as it is entered and the information produced by the system

Printer - to display the required information so that Robert can view it conveniently - it is unlikely that the screen will be able to display all the required information at the same time

Other items such as a mouse, might be substituted for the items given above - but they must include some sort of purpose.

Software

Operating system - without which the computer is useless - the OS manages the system resources (memory, devices, files, etc) and provides the interface between the application programs and the "raw machine". Analysis program -for example, spreadsheet to carry out the data processing and produce the graphs and tables.

While students could still achieve full marks for this question if they offered two (different?) application programs the assessors found it easier to award full marks to those students who mentioned an operating system as one of their software items. While technically Windows 95, for example, is more than an operating system - being variously described as an operating environment or a shell - it certainly performs all the functions of an operating system, and was accepted as such by the assessors.

This was intended as a straightforward "pipe-opening " question, and so it proved. Over 50% of students achieved full marks.

The assessors were pleased that very few students simply listed the items without stating their purpose. (One student even wrote 3 pages on this question alone)

Question 2

The farm's previous owner explained his backup procedure to Robert.

"Once a year I create a new directory (folder) on my hard disk. Then 1 open this year's data file and save a copy into the new directory (folder)."

State three reasons why should Robert be concerned about this procedure?

Once a year is much too infrequent. However, provided Robert keeps the daily data printouts he could re-enter all the data for the year if necessary. A better backup procedure would avoid this possibility.

Saving a copy onto the same hard disk as the original means that the data and the backup will both be lost if the hard disk fails. The backup procedure should involve storing a copy of the data off-site. Otherwise all copies of the data could be lost in a disaster.

The hard disk in Robert's computer is not very large, saving a second copy of each year's data onto the same hard disk will sooner or later cause it to fill up.

The suggested "backup " procedure is a total disaster! Infact it could hardly even be called a backup procedure – a fact that was pointed out by one or two students. While it is relatively difficult to think of three distinct reasons for concern the assessors were very disappointed at the number of students who failed to identify the frequency (once a year) as being a cause for concern!  Unfortunately a few students did not understand the meaning of the word "concerned". Somehow they thought the question asked them to say what was good about this procedure.

Question 3

Draw and label a diagram showing:

· the major hardware components of UDDERS

· the name and direction of each data flow between these components

Where sensors or control devices are installed in each milking stall, you need only show one set of these sensors.
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This question asks students to "draw and label a diagram showing components and naming data flows - giving direction ". To achieve full marks students were required to provide a diagram. The diagram had to include ID Number Sensor, Cow Weigher, Milk analysis sensors (these could be separate or grouped - as shown in the bottom pale rectangle), Milk control devices (these could be separate or grouped - as shown in the right pale rectangle). The data flows and their directions were required, and the data flows had to be appropriately labelled (however, the labels did not have to be the same as the ones above, provided they were reasonable). If students grouped the Milk analysis sensors then labelling the data as, for example, "milk data " was adequate for full marks, similarly with the data flowing to the Milk control devices. The keypad and LCD screen were not required for fill marks. Similarly it was not necessary to show data flowing from the Milk control devices to the controller (for example, the information that the cups are not properly attached).

The general quality of the diagrams was not good, but the quality of the answers was quite reasonable. At first sight this statement sounds odd, but what I mean is that the diagrams were often hard to interpret, but often all or most of the information was there if the assessors were prepared to spend time untangling it. The exam setting panel takes the view that students should be given experience with diagrams, and we will continue to ask questions that involve interpretation and drawing of diagrams. In our opinion block diagrams showing data flow are the easiest diagrams for students to draw.

Question 4

For the floppy disk, 33.6 Kbps modem and 10 Mbps microwave link, identify and discuss possible compatibility problems by using information from the tables above.

Transferring data using floppy disks requires each system to have the same size (and capacity) floppy disk drives. Robert's existing computer has a 1.2 Mbyte 51/4inch floppy disk drive, the UDDERS system has a 1.44 Mbyte 3.5 inch drive. Clearly these are totally incompatible.

To use modems to transfer the data the modems must be compatible. Robert's existing computer has a 9.6 Kbps modem and a 9.6 Kbps serial port. (Modems - external modems - are connected to the computer through the serial port.) The UDDERS system has a 33.6 Kbps modem. While it is likely that this modem will be able to communicate at 9.6 Kbps there is a possibility that the two modems may not have a common data transfer rate.

The two modems may require different telephone connections - but this does not usually present a major problem as conversion plugs are available. Either Robert would have to install a new cable between the farmhouse and the dairy, or he would need a phone connection to the dairy (assuming he already has a phone in the farmhouse) to allow data transfer between dairy and farmhouse.

Robert's existing computer does not have any hardware to allow it to communicate with the UDDERS microwave link. Suitable equipment would need to be purchased and installed into Robert's existing computer. Owing to its age, Robert's computer may not be able to support the card or interface required for the microwave link. For example, the necessary drivers for the microwave link may not work with the computer's operating system or BIOS. It may not even be possible to physically insert the card into the computer.

The assessors were looking for understanding, and a statement to the effect, that the different sized floppy disk drives are simply incompatible. (A few students dismissed the problem by saying that 5Y4 inch disk drives don't exist.)

Students were expected to be able to say that communication between a 33.6K modem and a 9.6K modem would have to take place at 9.6K. A number of students seemed to think that the UDDERS modem would have to be plugged into Robert's computer (and it wouldn't work because of the 25-pin connector and/or the 9.6K limit on the serial port. The requirement for Windows to run a' modem was another reasonably common misconception.

For the microwave option it was sufficient to simply say that Robert's computer does not have a microwave antenna or a suitable interface. The assessors were not impressed with students who said that a 33MHz 386DX would not be fast enough to keep pace with a 10Mbps signal. After all these computers are quite happy with 10Mbps Ethernet cards. (Some students even said that this computer wouldn't be fast enough to support a 33.6K modem)

Question 5

Give one advantage and one disadvantage for each of the alternatives described above (see exam paper for alternatives). Which alternative would you recommend and why?

Sneaker net: advantages - cheap to install a new floppy disk drive, Robert has to travel from dairy to farmhouse anyway (how many students will give improving Robert's fitness level as an advantage?), automatically makes backup copy of the data

disadvantages - not very convenient (this is a bit of a "parenthood" statement - by itself it's not really adequate), Robert must remember to take the disks back, floppy disks not robust enough for a farm environment, possible errors in copying data, for example, Robert might copy the wrong file

"A disadvantage would be that the disk would have a good chance of getting dirty and becoming damaged if he is to tie it to his shoe and run from the dairy to the farmhouse."

Phone line to dairy and 9.6K modem: advantages - cheaper than alternative 3, data transfer rate more than adequate for expected volume of data, data transfer process could be automated

disadvantages - extra phone line costs money to install and rent, data transfer rate lower than alternative 3, will need to make a phone call (probably from farmhouse to dairy) every day to transfer data

Phone line to dairy and 33.6K modems: advantages -data transfer rate faster than option 2, data transfer process could be automated more easily than for alternative 2

disadvantages - several extra costs - installation and rental of new phone line, new modem and serial port upgrade, will need to make a phone call (probably from farmhouse to dairy) every day to transfer data Microwave link: advantages - very fast data transfer rate (but probably overkill for this application) disadvantages - much more expensive than alternatives, expense unlikely to be justified

Students should probably choose one of the first two alternatives, however, the important thing is their justification. Students were able to get full marks whichever alternative they chose provided they provided a suitable reason. In many cases the reason was simply a restatement of the advantage(s) they outlined for their choice. However, students did not get full marks for just saying they'd choose the microwave link because it's fast, for example. (In fact one student pointed out that "at 10Mbps it will take exactly 10 seconds to fill up the hard disk".)

Despite the fact that this question called for 10 separate pieces of information, it proved to be (along with Question 1) the easiest question on the paper.

Unfortunately far too many students took "sneaker net " literally. The examiners will have to be more careful in future. Not that it affected the marks awarded, but very few students pointed out that Robert would have to go to the dairy twice a day anyway, so transport of the disks would not be a problem. (We had students who suggested the transfer would be "more efficient with a bike " and the only "running costs would be periodical replacement of sneakers ".

Too many students chose the 3rd or 4th option simply on the basis of the speed of data transfer. For the likely daily

amount of data to be transferred the 9.6K modem would carry out the transfer in a few seconds -' certainly less than

30 seconds.

Quite a number of students ignored the final part of the question: "Which alternative would you recommend and

why? - A clear indication that they had not read the question properly.

Question 6

Design a new procedure to control the milking process. You can read the sensors by checking values in the arrays.

You can turn the vacuum and alarm on or off by writing values to the arrays.

Represent your procedure using an appropriate format.

REPEAT

FOR StallNumber ( 1 to 32 DO


IF StartMilkingSwitches[StallNwnber] = 1 THEN



VacuumSwitch[StallNumber] ( 1


ENDIF


Alann[StallNumberl ( 0


WAIT 30


IF VacuumSensor[Stall[Number] = 1 AND CupSensor[StallNumber] = 0 THEN



Alarm[StallNumberl ( 1


ENDIF


IF FlowRate0K[StallNumber] = 0 OR CupSensor[StallNumber] = 0 THEN



VacuumSwitch[StallNumberl ( 0


ENDIF

NEXT StallNumber

UNTIL AllCowshfilked

The essential features of this procedure are: it needs to cycle through the 32 stalls (for example, using a FOR loop), the three conditions need to be checked, appropriate use of the arrays, the 30 second delay should be evident, and the student should use an appropriate format (structured English, pseudocode, NS diagram). Additional features which will compensate for errors or omissions in some essential features include: an outer loop to keep the procedure going till milking is finished, setting the alarms to off, having a timer for each stall (which overcomes the most obvious problem with the procedure given above), the use of a subprocedure.

The students found this question easily the most difficult. The assessors were very disappointed by the students' almost total lack of understanding of arrays, and the need for a counted loop. 

However, on the positive side, only about 25% of students either didn't attempt the question or scored zero.

Question 7

As noted in Question 2, Robert is concerned about his predecessor's backup procedure. The proposed new system will store a great deal more data on Robert's existing computer. As a result, backup will be much more important.

Recommend a new procedure that Robert could use to back up the data on his existing computer and state any new hardware or software required.

Robert needs to carry out backup more frequently than once a year, and the data needs to be backed up onto a removable medium so that the backup can be stored in a remote location away from the computer. The fact that the new system will store a great deal more data than the previous system suggests that floppy disks will not have adequate capacity.

Suitable alternatives include tape, CD-R, ZIP disk.

Student answers need to give these details in the form of a backup procedure, for example:

Robert should purchase a ZIP drive and a set of eight ZIP disks (one for each day of the week and a "master" disk). The ZIP drive should be permanently connected to/installed into his computer.

Every evening, after transferring the data from the dairy to the farmhouse and doing any necessary information processing, Robert should insert the day's ZIP disk and initiate the backup routine that will copy the data from his hard disk to the ZIP disk. When backup is complete Robert should remove the disk and put it in his ute ready for transfer to the dairy next morning. In the morning Robert should store yesterday's disk in a secure location at the dairy and put today's disk into the ute for return to the farmhouse.

This answer could be improved in a number of ways, but was adequate for full marks. The requirements were timing, location, "rotation", equipment written in the form of a procedure.

The answers to this (easy) question were the biggest disappointment of the paper. The marks achieved indicated that this was the second hardest question! Hardly any students scored zero, but nearly 60% scored either 1 or 2. Students focussed on the "new hardware or software required" - which scored 1 mark, and might indicate daily (or weekly) backup if we were lucky. Very few students even attempted to outline a backup procedure.

On the positive side it was surprising to find how many students know about ZIP drives (although many of these wanted to connect it to the serial port).

Question 8

Robert is concerned about spending a lot of money on this new system only to find that it provides little or no benefit. He therefore insists on a performance clause in the contract with the supplier of UDDERS which guarantees that:

•
the information obtained from the new system will be reliable

•
the minimum time between failures will be greater than 1000 operating hours and the maximum down-time per failure will be one working day.

•
health problems will be detected earlier than at present.

To justify any claims he might make against this performance clause, what measurements should Robert take and what records should he keep?

Robert should send milk samples out for external analysis, and compare the results with those obtained from UDDERS. The external analysis and the corresponding UDDERS analysis should be stored.

To support claims about system failures Robert should keep detailed records of exactly when the system stopped functioning and the length of time till it was back in action. To record this data he needs to keep a log book in the dairy.

In order to determine whether the claims about health problems being detected earlier are justified or not Robert must first have kept detailed records concerning the health of his cows and how advanced the illness was when it was diagnosed before the installation of the new system. After installation he needs to record the nature of the illnesses suffered by his cows, how advanced the illness was when diagnosed, the duration of each illness, and perhaps an opinion from the vet as to whether the illness could have been detected this early without the aid of UDDERS.

This question had the most even spread of marks from 0 to 5. It was very much a common sense question. A few students tried to trot out generic type answers, but these clearly didn't work

"Robert would be able to say how can the information be reliable if the weight of a cow is greater than what it actually is by other cows leaving deposits on it. Also what if the cow is covered in mud, will it still be possible to identify which cow it actually is?"

Question 9 - Answer either Part A or Part B

Part A

Before he purchases his new system, Robert visits the UDDERS home page on the Internet and notices that the company also offers additional software that analyses the data produced by UDDERS. This software is available for a free trial period of one month. Robert thinks that perhaps he can save some money by just downloading the additional software and resetting the date on his computer so that the software trial period never expires.

What advice would you give Robert about setting his system up in this way? Include comments on the possible effects for Robert, the company and the wider community.

Apart from the inconvenience of having to keep resetting the date every month, and the resultant suspicious incorrect dating of all reports, there are legal, ethical and moral problems with this behaviour.

Robert may benefit from this behaviour in the short term by not having to pay for the software.

If people consider the cost of the software to be excessive they will be more likely to take this course of action.

After the trial period Robert could be prosecuted for using the software illegally.

Since he has an unregistered version of the software, Robert will not be able use the company's helpdesk facilities.

The UDDERS company is entitled to receive money for its products.

If the company does not receive a financial reward it may not be able to fund future program development, and may even go out of business.

This may lead to unemployment in the software production industry.

The company may be forced to increase the price of its software which will affect all members of society who wish to purchase the software.

As a result UDDERS customers may suffer from the lack of support and system development.

If this type of practice were to become widespread it could have an effect on the whole software industry and ultimately on the economy of the country.

Part B

Robert's sister, who also lives on a dairy farm, visits Robert at his new farm not long after the new system is installed. She really likes the concept of the system and can definitely see the benefits. She says she could not afford to purchase the whole system but asks Robert for a copy of the analysis software.

Assuming Robert has purchased this additional analysis software, should he give her a copy of it? Comment from Robert's point of view and the point of vie* of the company involved. Also comment on the effects of this type of activity on the wider community.

The arguments in Part B are very similar to those in Part A, except that both Robert and his sister will be performing illegal acts. Also Robert would be more inclined to give a copy of the software to his sister than to other people, because she's family.

This paper was marked on the basis that students were generally expected to raise four points. It is worth noting that it is much more difficult to argue in favour of this behaviour than has usually been the case. However, it was easier for students to achieve full marks if they make point(s) in favour of Robert's behaviour although full marks could be achieved for four points against ~ none in favour). To gain full marks students needed to address all three areas; the individual, the company, and the wider community.

It was certainly encouraging to note that the vast majority of students condemned Robert's (proposed) behaviour. However, there were a few notable exceptions.

"Robert should give his sister the program. It will help her in the production of dairy products at her farm. Although it is illegal and immoral he should let her use the program. Besides the company rips you off. They get enough money from selling it to Robert let alone both of them. Everyone in the community has breached copyright laws once in their life, so one person doing it isn't gonna change much."

"But to you, Robert, 1 say resist the temptations, resist the urge. Would mother approve of such immoral activities?" We also liked the idea of a "pie rated" copy of the software.

All addressed to Robert: "Then the company goes broke and there are no more UDDERS for you. You would be sucking the profits out of UDDERS. Think of the whole community. Who wants unemployed computer programmers loitering on the streets, they are rather scraggy."
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