2

[image: image1.jpg]£ VoyageTable

Field Name | patatype | Description
A AutoNumber An automatically generated field
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ship Text Name of the ship
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whales Number Number of whales caught
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tonsblub Number Number of tons of blubber
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SECTION A
 SEQ CHAPTER \h \r 11.
MULTIPLE CHOICE QUESTIONS

	1.1
	When would you use a “for” loop?
	

	
	(a)
	When you know how many times the loop has to run.
	

	
	(b)
	When you don’t know how many times the loop has to run.
	

	
	(c)
	When the user must signal when the loop should end.
	

	
	(d)
	If the loop has to run until it reaches the end of a file.
	[ 1 ]

	
	
	
	

	1.2
	Which statement is true?
	

	
	(a)
	A class is permitted to have more than one constructor.
	

	
	(b)
	A class is an instance of an object.
	

	
	(c)
	You may use spaces when naming classes.
	

	
	(d)
	A class may not have more methods than attributes.
	[ 1 ]

	
	
	

	1.3
	Time-slicing is associated with which of the following?
	

	
	(a)
	Multi-processing.
	

	
	(b)
	Multi-threading.
	

	
	(c)
	Multiplication.
	

	
	(d)
	Multi-tasking.
	[ 1 ]

	
	
	
	

	1.4
	HTTP refers to …
	

	
	(a)
	a protocol for transferring any file type across the Internet
	

	
	(b)
	Hyper Transmission Transfer Protocol
	

	
	(c)
	the method for transferring web pages across the Internet
	

	
	(d)
	Hyper Text Transmission Protocol
	[ 1 ]

	
	
	
	

	1.5
	Copyright law is NOT broken when you …
	

	
	(a)
	install a copy of your friend’s single user licensed software onto your computer
	

	
	(b)
	find and download music from the Internet
	

	
	(c)
	download music made available by podcasters from the Internet
	

	
	(d)
	copy only a portion of the information from a web-page and insert it into your research project.
	[ 1 ]

	
	
	
	

	1.6
	A company provides a “Pretty Good Privacy” (PGP) key to the public for the communication of confidential information via email.  This key is used for …
	

	
	(a)
	encryption of information transmitted to the company
	

	
	(b)
	making sure that the information will reach the company
	

	
	(c)
	unlocking a backdoor to their web-site and gaining access to confidential information
	

	
	(d)
	unlocking a private chat room
	[ 1 ]

	
	
	
	


	1.7
	Give the letter of the ONE in the list below which does not fit.
	

	
	(a)
	DVD-R
	

	
	(b)
	DVD+R
	

	
	(c)
	DVD-RAM
	

	
	(d)
	DVD-ROM
	[ 1 ]

	
	
	

	1.8
	CMOS is an acronym for …
	

	
	(a)
	Critical Metal Oxide Semiconductor 
	

	
	(b)
	Central Memory Optional Semiconductor
	

	
	(c)
	Central Memory Optimal Semiconductor 
	

	
	(d)
	Composite Metal Oxide Semiconductor
	[ 1 ]

	
	
	

	1.9
	We call software Open Source when…
	

	
	(a)
	the software is free of charge
	

	
	(b)
	the box it comes in was opened before you got it
	

	
	(c)
	the source code of the software is freely available
	

	
	(d)
	the software has no security features .
	[ 1 ]

	
	
	

	1.10
	Firmware is …
	

	
	(a)
	software that has been debugged and is stable.
	

	
	(b)
	software that is embedded and cannot be updated
	

	
	(c)
	software programmed by a large multi-national firm
	

	
	(d)
	software that is embedded and can be updated
	[ 1 ]

	
	
	

	
	
	

	
	
	

	
	
	


Use the scenario given below in SECTIONS B, C, D and E.

	SCENARIO

Sea Shepherd Conservation Society (SSCS) uses innovative direct-action tactics to investigate, document, and take action when necessary to expose and confront illegal activities on the high seas. By safeguarding the biodiversity of our delicately-balanced ocean ecosystems, Sea Shepherd works to ensure their survival for future generations.

SSCS is engaged in active anti-Whaling practices with a fleet of ocean-going vessels.  Much of their activity is directed against the Japanese whaling fleet and other like-minded organisations.

They have on-shore headquarters at Friday Harbour, Washington, USA (West coast). They also have a smaller secondary office in Melbourne, Australia.  At these headquarters they have different departments where volunteers can help out with various activities like manning telephones or emails, fundraising, event planning, graphic design, and IT support.

	SECTION B: HARDWARE AND SOFTWARE

QUESTION 2


	

	2.1.
	The SSCS keeps a record of every incident at sea using a database on their central computer at their head office.  The network approach of their central computer system can be described as peer-to-peer.
	

	2.1.1
	What other network approach could be used?
	( 1 )

	
	
	

	2.1.2
	They want to use a star network topology for their LAN and have decided to use UTP cables to connect their network.
	

	
	
	

	( a )
	Name ONE hardware component that they need.
	( 1 )

	
	
	

	( b )
	Give TWO reasons for your answer.
	( 2 )

	
	
	

	( c ) 
	Describe how this UTP cable looks physically.
	( 3 )

	
	
	[ 7 ]

	
	
	

	2.2
	RAID is installed on the network server. The personnel at head office does not understand this concept.
	

	
	
	

	2.2.1
	What does the acronym RAID stand for?
	( 1 )

	
	
	

	2.2.2
	There are three widely used RAID levels. Name and briefly describe ONE of the RAID levels.


	( 2 )

	2.2.3
	Advise them as to which RAID level would be the most suited to their needs and give a reason why you suggest this level.
	( 2 )

	
	
	

	2.2.4
	Give TWO reasons why RAID does not replace a good backup system.
	( 2 )

	
	
	[ 7 ]


	2.3
	Someone told the secretary that if the BIOS of her computer were updated, it would be capable of more. She wants to know the following.


	

	2.3.1
	What does acronym BIOS stand for and state whether it is hardware or software?
	( 2 )

	
	
	

	2.3.2
	Where is the BIOS found?
	( 1 )

	
	
	

	2.3.3
	Describe the boot up process of a computer and the role the BIOS plays in it.
	( 5 )

	
	
	

	2.3.4
	Updating the BIOS is not often done.  Give TWO ways in which updating the BIOS could improve the computer.
	( 2 )

	
	
	[ 10 ]

	
	
	

	2.4
	The Graphic Designer wants a new computer, with an Intel i7 CPU. The i7 is a quad core HyperThreading 64-bit processor, with the following extra features.

· 2.93 GHz  core speed
· 8 MB of Intel® Smart Cache (L3) 

· 3 Channels of DDR3 1066 MHz memory

The office manager does not think that the Graphic Designer really needs this technology.


	

	2.4.1
	Explain how a quad core CPU works and how it improves a computer’s performance.
	( 2 )

	
	
	

	2.4.2
	Explain how programmers using the graphical design software make use of HyperThreading technology.
	( 2 )

	
	
	

	2.4.3
	Why are 8 CPUs displayed in the device manager even though it is a quad core processor?
	( 2 )

	
	
	

	2.4.4
	One of the effects of switching from 32-bit technology to 64-bit technology is the increase in addressable memory.  Calculate the amount of usable addresses in 32-bit technology.
	( 2 )

	
	
	

	2.4.5
	The office manager does not know what “8 MB of Intel® Smart Cache (L3)” means.
	

	
	
	

	( a )
	Explain to him the functionality of the Cache memory mentioned.
	( 3 )

	
	
	

	( b )
	He asks the following question: “If Cache is so great, why is there only 8MB?”  Give ONE reason why only 8MB of cache memory is included.
	( 2 )

	
	
	


	2.4.6
	The office manager is happy with your answer to his question about the Memory (3 Channels of DDR3 1066 MHz memory) being very fast memory, but the Graphic Designer wants to know more about the management of RAM.


	

	( a )
	Explain how RAM is managed.
	( 2 )

	
	
	

	( b )
	Another method of managing memory is making use of Virtual Memory.  Explain what Virtual Memory is and how it works.
	( 4 )

	
	
	

	2.4.7
	Give TWO benefits of the new memory and cache technology to the graphic designer?
	( 2 )

	
	
	

	2.4.8
	RAM stores the Interrupt Vector Table (IVT).  What is the function of the Interrupt Vector Table?
	( 2 )

	
	
	[ 23 ]

	
	
	

	2.5
	
Captain Paul Watson uses a laptop for his daily journal, writing letters and downloading photos and videos from the crew’s cameras.


	

	2.5.1
	Name TWO possible ways in which Captain Watson can connect the camera to his laptop in order to download the photos and videos.
	( 2 )

	
	
	

	2.5.2
	Name THREE hardware components Captain Watson would need to be able to communicate with headquarters via VoIP if they are on the open ocean.
	( 3 )

	
	
	

	2.5.3
	What software would he need to use VoIP?  
	( 1 )

	
	
	

	
	
	[ 6 ]

	
	
	

	
	
	

	
	
	

	
	
	


	SECTION C: 
APPLICATIONS AND IMPLICATIONS

QUESTION 3: 
e-COMMUNICATION
	

	
	

	3.1
	The directors of SSCS and the captains of their patrolling vessels need to have an urgent meeting. The directors are land-based across the globe and the captains are at sea.
	

	
	
	

	3.1.1
	Give TWO methods using e-communication to set up such a meeting.
	( 2 )

	
	
	

	3.1.2
	For each of the methods mentioned in 3.1.1 state ONE disadvantage.
	( 2 )

	
	
	[ 4 ]

	
	
	

	3.2
	The Internet has become the information war zone between SSCS and the whalers. It’s all about reaching the most people with your side of the story first. The SSCS web-site has an RSS feed.


	

	3.2.1
	What is a RSS feed and how does it work?
	( 4 )

	
	
	

	3.2.2
	On this battlefield one often finds conflicting accounts of events. Describe TWO strategies you would use to assess if the information on a web-site is valid and accurate.
	( 2 )

	
	
	[ 6 ]

	
	
	

	3.3
	The SSCS needs to track the movement of the whales and other marine life.  RFID tags are implanted in some whales to track them. 
	

	
	
	

	3.3.1
	What does RFID stand for?
	( 1 )

	
	
	

	3.3.2
	Briefly describe how this tracking system works.
	( 3 )

	
	
	[ 4 ]

	
	
	

	
	
	

	
	
	

	
	
	


	QUESTION 4: 
SOCIAL AND ETHICAL ISSUES
	

	
	
	

	4.1
	The SSCS depend on supporters who make donations by means of the Internet.  Unfortunately not all users of the Internet have such good intentions like these SSCS supporters.
	

	
	
	

	4.1.1
	What is meant by the term phishing?
	( 2 )

	
	
	

	4.1.2
	How does phishing differ from hacking? 
	( 2 )

	
	
	

	4.1.3
	Name TWO ways in which an Internet user knows whether an Internet site can facilitate a secure credit card payment. 
	( 2 )

	
	
	[ 6 ]

	
	
	

	4.2
	The SSCS web-site has many photographs of events at sea. These photographs are often uploaded while the photographers are still at sea. The photograph files are large and need to be compressed.
	

	
	
	

	4.2.1
	Explain briefly how a high quality image or photograph could be compressed into a smaller file.
	( 2 )

	
	
	

	4.2.2
	What are TWO consequences of this compression?
	( 2 )

	
	
	[ 4 ]

	
	
	

	4.3
	The website for SSCS has a Privacy Policy.  Below is an extract from it.

Kids and Privacy
For children, who visit our site, special rules apply. We do not request personal information about children, such as first and last name or street address and city. When kids send e-mail to us, their online contact information (e-mail address) is not used to re-contact them and is not maintained in retrievable form.
	

	
	
	

	
	Discuss the dangers for children if their “privacy” was not guaranteed?
	[ 3 ]

	
	
	

	
	
	

	
	
	

	
	
	


	SECTION D: PROGRAMMING AND SOFTWARE DEVELOPMENT

Question 5 – Algorithms and Planning

	

	5.1
	The following is a screenshot of part of the database table design – this is the VoyageTable
[image: image9.png]



	

	
	
	

	5.1.1
	Why has the AutoNumber data type been chosen for the ID field?
	( 2 )

	
	
	

	5.1.2
	Which other field could possibly have been used as the primary key field and why would you choose that field?
	( 2 )

	
	
	[ 4 ]

	
	
	

	5.2
	To ensure that the database design is as effective and efficient as possible, you have to normalise the database.
	( 1 )

	
	
	

	5.2.1
	Give ONE reason why you would wish to normalise the database shown in 5.1?
	( 1 )

	5.2.2
	During the process of normalisation one may remove all partial dependencies. At which stage of normalisation would this be done?
	

	
	
	

	5.2.3
	Show how the table design will change by bringing it into 2NF. Take the single table (FIGURE 5.1) and split it into three or more tables. All the original fields given in the table (FIGURE 5.1) must appear in your new design. You are allowed to add extra field(s) to accommodate the normalisation process.

Show the following as part of your design:

· The fields that make up the new tables. This must include all the fields from the original table as well as any extra field(s) that you will need to achieve 2NF.

· Primary Keys(PK)

· Foreign Keys(FK)


	( 9 )


	5.2.4
	You want to make sure that users of the database can only enter data which is accurate according to certain rules. What is the technical term for this process?
	( 2 )

	
	
	

	5.2.5
	How would you make sure that the voyref field could only accept particular values?
	( 2 )

	
	
	[ 15 ]

	
	
	

	5.3
	Now that the data has been captured, we need to extract information from it in a useful way. To do this we write queries. 


	

	5.3.1
	What is the FULL name of the language used to query the database?
	( 2 )

	
	
	

	5.3.2
	Write out the SQL statements to get the following data from the original table:

All the ships captained by James Kirk sorted by ship name.
	( 5 )

	
	
	[ 7 ]

	
	
	

	5.4
	Crew members working on ships often find themselves missing their relatives when they are out to sea for long periods of time. One way to stay in touch is to use a satellite phone. The cost of an international call on a satellite phone is calculated in US Dollars as follows: 

An initial connection fee of $1.99 is charged.

$2.00 is charged for the first three minutes.

$0.45 is charged for each additional minute thereafter. 

You are to design an algorithm that asks the user to enter the number of minutes the call lasted. The algorithm then uses the number of minutes to calculate the amount due.

NOTE: Use pseudocode and NOT programming code.
	

	
	
	[ 10 ]

	
	
	


	5.5
	A program is being written to keep track of the calls being made by the crew on the ship.  The PhoneCall class records calls and looks as follows:

PhoneCall

Attributes

Methods

callerCode

callDuration

callCost

setCallerCode(code)

setDuration(duration)

setCost()

getCallerCode()

getDuration()

getCost()


	

	
	
	

	5.5.1
	If we want to output the information about the entire object, which other method should be written?
	( 2 )

	
	
	

	5.5.2
	There is an error with the setCost() method.  Correct the error in the setCost() method.
	( 2 )


	5.5.3
	Give TWO possible return data types for the getCost() method.
	( 2 )

	
	
	

	5.5.4
	It has been suggested that the keyword “private” be placed in front of the field names. Which term describes the category into which the keywords “public”, “private”, “protected” and default are placed?
	( 2 )

	
	
	

	5.5.5
	If the keyword “private” were placed in front of the field names how would this affect a program which uses the Phonecall class?
	( 2 )

	
	
	

	5.5.6
	What is the term used to describe the Object Oriented Programming Technique used in question 5.5.5?
	( 1 )

	
	
	

	5.5.7
	What are keywords in Java also known as?
	( 1 )

	
	
	[ 12 ]

	
	
	

	
	
	

	
	
	

	
	
	


	SECTION E: INTEGRATED SCENARIO
QUESTION 6
	

	6.1
	Effective communication is at the heart of SSCS operation. They want to created a world-wide awareness, reach target groups for their much needed contributions in terms of skills, cash or general interest, and the crew needs to contact family members when out at sea for more than a month. They are considering various forms of e-communication, e.g. newsgroups, Facebook, IRC and mailing lists.
	

	
	
	

	6.1.1. 
	What is a mailing list and how can SSCS use this form of communication?
	( 3 )

	
	
	

	6.1.2. 
	Give ONE advantage and ONE disadvantage of using e-mail.
	( 2 )

	6.1.3
	What does IRC stand for? 
	( 1 )

	
	
	

	6.1.4
	From the short list of communication methods mentioned in 6.1, recommend the TWO most effective methods that the crew can use to communicate with family members and state why you have selected these methods.
	( 4 )

	
	
	[ 10 ]

	
	
	

	6.2
	When one of the Sea Shepherd’s ships is at sea, security regarding the use of wireless technology is important.
	

	
	
	

	6.2.1
	Which wireless technology would be the hardest to intercept by “enemy” ships?  Give a reason for your answer.
	( 2 )

	
	
	

	6.2.2
	Eavesdropping is a major problem with wireless communication.


	

	( a )
	What is Eavesdropping?
	( 2 )

	
	
	

	( b )
	How can communications by means of wireless technology be kept confidential? 
	( 2 )

	
	
	[ 6 ]

	
	
	

	6.3
	The SSCS wants to establish a branch in South Africa and has decided on Cape Town as an ideal site for a branch, due to its easy access to the Atlantic and Indian Ocean and Antarctica.  As with the other SSCS branch, in Melbourne Australia, the Cape Town branch will give onshore support for crews. The branch will be small and volunteer driven, with a lot of effort going into raising public awareness of the plight of our oceanic wildlife.


	

	6.3.1
	Part of the support given will be a direct uplink to the headquarters in Friday Harbour via VPN.  What is a VPN and how does it work?
	( 3 )

	
	
	

	6.3.2
	The branch office here in Cape Town will need an internet connection.  Name TWO broadband internet connections that you think will be most suitable, and give an advantage and a disadvantage of each.
	( 6 )

	
	
	


	6.3.3
	The branch office made use of a peer-to-peer network.
	

	
	
	

	( a )
	Give THREE reasons for the branch office in Cape Town to use a peer-to-peer network.
	( 3 )

	
	
	

	( b )
	Give TWO disadvantages of using a peer-to-peer network.


	( 2 )

	6.3.4
	The office has a network laser printer and a colour inkjet printer connected to the branch co-ordinators computer.
	

	
	
	

	( a )
	What is a network printer and explain the advantage of using a network printer?
	( 2 )

	
	
	

	( b )
	The branch co-ordinator needs to print on the network laser printer, but the specific laser printer does not display in the print dialog box.  How do you suggest she solves the problem?
	( 2 )

	
	
	[ 18 ]

	
	
	

	6.4
	SSCS donations can be made online by means of credit card. Below is the form shown on their website. 
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	Comment on the effectiveness of this form in terms of appearance and comprehensibility.  Hint:  Give TWO observations for appearances and TWO observations for comprehensiveness.
	[ 4 ]

	
	
	


	6.5
	The computers used by the staff at the Cape Town branch were sponsored by a business.  The computer’s hard disk drives were already formatted and partitioned as displayed below.  
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	6.5.1
	What does it mean when we say that a hard drive has been partitioned?
	( 2 )

	
	
	

	6.5.2
	Give TWO advantages of having a hard drive partitioned?
	( 2 )

	
	
	[ 4 ]
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SECTION A: MULTIPLE CHOICE QUESTIONS

	1.1
	A
	( 1 )

	1.2
	A
	( 1 )

	1.3
	D
	( 1 )

	1.4
	C
	( 1 )

	1.5
	C
	( 1 )

	1.6
	A
	( 1 )

	1.7
	C
	( 1 )

	1.8
	D
	( 1 )

	1.9
	C
	( 1 )

	1.10
	D
	( 1 )


SECTION C: 
APPLICATIONS AND IMPLICATIONS

	2.


	Section B HARDWARE AND SOFTWARE
	
	

	2.1.
	SCENARIO

Sea Shepherd Conservation Society (SSCS) uses innovative direct-action tactics to investigate, document, and take action when necessary to expose and confront illegal activities on the high seas. By safeguarding the biodiversity of our delicately-balanced ocean ecosystems, Sea Shepherd works to ensure their survival for future generations.

SSCS is engaged in active anti-Whaling practices with a fleet of ocean-going vessels.  Much of their activity is directed against the Japanese whaling fleet and other like-minded organisations.

They have on-shore headquarters at Friday Harbour, Washington, USA (West coast). They also have a smaller secondary office in Melbourne, Australia.  At these headquarters they have different departments where volunteers can help out with various activities like manning telephones or emails, fundraising, event planning, graphic design, and IT support.
	
	


	2.1.
	The SSCS keeps a record of every incident at sea using a database on their central computer at their head office.  The network approach of their central computer system can be described as peer-to-peer.
	
	

	2.1.1
	What other network approach could be used?
	
	( 1 )

	
	(
Client-Server
	
	

	2.1.2
	They want to use a star network topology for their LAN and have decided to use UTP cables to connect their network.
	
	

	( a )
	Name ONE hardware component that they need.
	
	( 1 )

	
	(
Switch or Hub


	
	

	( b )
	Give  TWO reason for your answer.
	
	( 2 )

	
	((
Reason:     cheap(– can be easily handled (

	
	

	( c ) 
	Describe how this UTP cable looks physically.
	
	( 3 )

	
	(((
Consists of several pairs (of twisted( copper wires in an outer protective plastic cover without shielding(.  
	
	

	
	
	
	

	2.2
	RAID is installed on the network server. The personnel at head office does not understand this concept.  
	
	

	2.2.1
	What does the acronym RAID stand for?
	
	( 1 )

	
	(
Redundant Array of Independent/Inexpensive Disks/Drives     OR

Disks grouped together by special controller and treated as one big disk.


	
	

	2.2.2
	There are three widely used RAID levels. Name and briefly describe ONE of the RAID levels.
	
	( 2 )

	
	((
Level 0 = Data Striping – data split between drives allowing improved access/speed 

Level 1 = Data Mirroring – ongoing backup of data (on another drive) to allow hot swapping of faulty drives with no downtime

Level 5 = Striping with parity – data is split into blocks and distributed between the disks, together with a ‘parity’ block. If one hard drive fails to lost data can be recovered from the parity blocks. 

ANY ONE


	
	

	2.2.3
	Advise them as to which RAID level would be the most suited to their needs and give a reason why you suggest this level.
	
	( 2 )

	
	((
Level 5, would be the best for their needs. It gives speed and data security.  OR

Level 1, ongoing backup of data on another drive 


	
	

	2.2.4
	Give TWO reasons why RAID does not replace a good backup system.
	
	( 2 )

	
	((
RAID is not off site, theft, fire, total hardware failure, power spikes

(Any two)


	
	

	2.3
	Someone told the secretary that if the BIOS of her computer were updated, it would be capable of more. She wants to know the following.
	
	

	2.3.1
	What does acronym BIOS stand for and state whether it is hardware or software?
	
	( 2 )

	
	((
Basic Input Output System  Software  


	
	

	2.3.2
	Where is the BIOS found?
	
	( 1 )

	
	(
On the Motherboard on a EEPROM chip (or just ROM) 


	
	

	2.3.3
	Describe the boot up process of a computer and the role the BIOS plays in it.
	
	( 5 )

	
	(((((
1 - The computer is switched on Instructions are transferred from the BIOS program the CPU. 

2 - The BIOS program lets the CPU load configuration of hardware devices from the CMOS memory. 

3 - The POST (Power On System Test)  is performed to check all devices are working properly. 

4 - The BIOS gets the CPU to load an operation system from the storage device specified in the system configuration (stored in the CMOS) 

5 – The OS is loaded from secondary memory into RAM and takes over control of the computer. 


	
	

	2.3.4
	Updating the BIOS is not often done.  Give TWO ways in which updating the BIOS could improve the computer.
	
	( 2 )

	
	((
some bugs would be fixed

support for new hardware would be included (eg. Able to use larger hard drives etc.) 
	
	

	
	
	
	

	2.4
	The Graphic Designer wants a new computer, with an Intel i7 CPU. The i7 is a quad core HyperThreading 64-bit processor, with the following extra features.

· 2.93 GHz  core speed
· 8 MB of Intel® Smart Cache (L3) 

· 3 Channels of DDR3 1066 MHz memory

The office manager does not think that the Graphic Designer really needs this technology.
	
	

	2.4.1
	Explain how a quad core CPU works and how it improves a computer’s performance.
	
	( 2 )

	
	((
It has four CPU’s on the same chip and allows multi-processing. 

Multi-processing is when different tasks or threads can be performed by different processors at the same time. 


	
	

	2.4.2
	Explain how programmers using the graphical design software make use of hyper threading technology.
	
	( 2 )

	
	((
Write software that makes use of threads. Background printing and auto save. 
	
	

	2.4.3
	Why are 8 CPUs displayed in the device manager even though it is a quad core processor?
	
	( 2 )

	
	((
There are 4 processors and each of them can run 2 threads at the same time. So the operating system sees 8 (4x2) processors.

OR

4 virtual cores and 4 physical cores


	
	

	2.4.4
	One of the effects of switching from 32-bit technology to 64-bit technology is the increase in addressable memory.  Calculate the amount of usable addresses in 32-bit technology.
	
	( 2 )



	
	((
32-bit technology can address 232 =  4 294 967 296 bytes (or 4,294 x 109 or 4 GB) 

	
	

	2.4.5
	The office manager does not know what “8 MB of Intel® Smart Cache (L3)” means.
	
	

	( a )
	Explain to him the functionality of the Cache memory mentioned.
	
	( 3 )

	
	(((
Fast memory for the CPU

Pre-fetch the instructions most likely to be used

Decrease CPU wait time. (Assign one mark per applicable fact)


	
	

	( b )
	He asks the following question: “If Cache is so great, why is there only 8MB?”  Give ONE reason why only 8MB of cache memory is included.
	
	( 2 )

	
	((
Cache is very expensive 


	
	

	2.4.6
	The office manager is happy with your answer to his question about the Memory (3 Channels of DDR3 1066 MHz memory) being very fast memory, but the Graphic Designer wants to know more about the management of RAM.
	
	

	( a )
	Explain how RAM is managed.
	
	( 2 )

	
	((
The System Software makes sure that every program gets the memory that it needs.  It must ensure that two programs do not access the same piece of memory  
	
	

	( b )
	Another method of managing memory is making use of Virtual Memory.  Explain what Virtual Memory is and how it works.
	
	( 4 )

	
	((((
VM is an area on the hard drive  that the OS uses as ‘pretend memory’.  Pages  of program is swapped between real memory and Swap files on VM.  Used when the real memory becomes full.  Slows down speed because VM is slower than actual memory.  (Assign one mark per applicable fact)


	
	

	2.4.7
	Give TWO benefits of the new memory and cache technology to the graphic designer?
	
	( 2 )



	
	((
Need the 64-bit processor because a lot of memory is needed for graphics

Need the extra processing power to be able to run the  programs smoothly

OR

Increases both speed and capacity
	
	

	2.4.8
	RAM stores the Interrupt Vector Table (IVT).  What is the function of the IVT?
	
	( 2 )

	
	The IVT stores the addresses of the interrupt handler programs for hardware devices that the operating system recognises.

When the CPU receives an interrupt from either hardware or software, it stops the task it is currently processing and begins the execution of an interrupt handler program which attends to the needs of the device or software which initiated the interrupt.  


	
	

	2.5
	Captain Paul Watson uses a laptop for his daily journal, writing letters, and downloading photos and videos from the crew’s cameras.
	
	

	2.5.1
	Name TWO possible ways in which Captain Watson can connect the camera to his laptop in order to download the photos and videos.
	
	( 2 )

	
	((
USB, Firewire, Bluetooth.
	
	

	2.5.2
	Name THREE hardware components Captain Watson would need to be able to communicate with headquarters via VoIP if they are on the open ocean.
	
	( 3 )

	
	(((
Satellite communication, modem , Microphone, Earphones, Webcam

(Any three)


	
	

	2.5.3
	What software would he need to use VoIP?  
	
	( 1 )

	
	(
Skype or equivalent 


	
	


QUESTION 3: 
e-COMMUNICATION

	3.1
	The directors of SSCS and the captains of their patrolling vessels need to have an urgent meeting. The directors are land-based across the globe and the captains are at sea.
	
	

	3.1.1
	Give TWO methods using e-communication to set up such a meeting.

((
Video-conferencing,  private chat-rooms,  Conference calling 

Any two


	
	( 2 )

	3.1.2
	For each of the methods mentioned in 3.1.1 state one disadvantage.

((
Video-conferencing is expensive

Chat and conference: One cannot see they body language of the members

Conference calling:  People have to speak in turn

(Any two)


	
	(2)

	3.2
	The Internet has become the information war zone between SSCS and the whalers. It’s all about reaching the most people with your side of the story first. The SSCS web-site has an RSS feed.
	
	

	3.2.1
	What is a RSS feed and how does it work?

((((
It is a web feed that provides users with frequently updated content(
User runs  a aggregator program/feed/news reader ( on their machine

Subscribe to sites offering RSS feeds by entering the feed’s link into the reader( or it can be done automatically by clicking on RSS icon. (



	
	(4)

	3.2.2
	On this battlefield one often find conflicting accounts of events. Describe TWO strategies you would use to assess if the information on a web-site is valid and accurate.

((
Check who the author is.  Cross reference it.  Are they contactable 

Accept sensible strategies given


	
	(2)

	3.3
	The SSCS needs to track the movement of the whales and other marine life.  RFID tags are implanted in some whales to track them. 


	
	

	3.3.1
	What does RFID stand for?

(
Radio frequency identification 


	
	(1)

	3.3.2
	Briefly describe how this tracking system works.

(((
A signal (is sent from the antenna of a transponder to the antenna of a receiver(. This is fed into a computer for analysis. (
	
	(3)



QUESTION 4: 
SOCIAL AND ETHICAL ISSUES

	4.1
	The SSCS depend on supporters who make donations by means of the Internet.  Unfortunately not all users of the Internet have such good intentions like these SSCS supporters.  
	

	4.1.1
	What is meant by the term phishing?

((
An attempt to gather information from individuals by fooling them to fill in forms on a web page.( This information is then used to defraud the individual(

	(2)

	4.1.2
	How does phishing differ from hacking? 

((
In hacking the information is obtained without the assistance of individual (
In phishing person is fooled into giving the information. (

	(2)

	4.1.3
	Name TWO ways in which an Internet user knows whether an Internet site can facilitate a secure credit card payment. 

((
HTTPS, Padlock Icon, SSL,  Encrypting message, digital certificate (Any two)
	(2)

	4.2
	The SSCS web-site has many photographs of events at sea. These photographs are often uploaded while they are still at sea. The photograph files are large and needs to be compressed.


	

	4.2.1
	Explain briefly how a high quality image or photograph could be compressed into a smaller file.

((
The algorithm could involve grouping a range of similar coloured pixels – finding an average colour – and combining the pixels around it into that one colour(  Fewer pixels would then represent the picture(

	(2)

	4.2.2
	What are TWO consequences of this compression?
((
Loss of picture quality – “graininess” (
Unable to “de-compress” the picture back to its original form(



	(2)

	4.3
	The website for SSCS has a Privacy Policy.  Below is an extract from it.

Kids and Privacy
For children who visit our site, special rules apply. We do not request personal information about children, such as first and last name or street address and city. When kids send e-mail to us, their online contact information (e-mail address) is not used to re-contact them and is not maintained in retrievable form.


	

	4.3.1
	Discuss the dangers for children if their “privacy” was not guaranteed?
	( 3 )

	
	(((
The data could be used to trace children.  Identity theft.  Stalking

Assign according to sensible reasoning


	


SECTION D: PROGRAMMING AND SOFTWARE DEVELOPMENTQUESTION 5: ALGORITHMS AND PLANNING

	5.1
	The following is a screenshot of part of the database table design – this is the VoyageTable
[image: image4.jpg]£ VoyageTable

Field Name | patatype | Description
A AutoNumber An automatically generated field

year Number Year in which ship was first operational

voyref Text Voyage reference number

ship Text Name of the ship

captain Text ‘The name of the captain of the ship

shipsCrewl Text Name of crew member

shipsCrew2 Text Name of crew member

shipsCrews Text Name of crew member

deckHand1 Text Name of ship deck hand

deckHand2 Text Name of ship deck hand

shipsMatel Text Name of first ship mate

shipsMate2 Text Name of second ship mate

whales Number Number of whales caught

seals Number Number of seals caught

tonsblub Number Number of tons of blubber






	5.1.1
	Why has the AutoNumber data type been chosen for the ID field?
	(2)

	
	
((
Because AutoNumber generates sequential unique numbers.

This satisfies the criteria for primary keys.


	

	5.1.2
	Which other field could possibly have been used as the primary key field and why would you choose that field?
	(2)

	
	
((

Voyref


Because each voyage had a unique reference number – again 
satisfying the criteria for primary keys.

	

	5.2.1
	Give ONE reason why you would wish to normalise the database shown in 5.1?
	(1)

	
	(
There are multiple repeating groups (fields) which need to be eliminated.


	

	5.2.2
	During the process of normalisation one may remove all partial dependencies. At which stage of normalisation would this be done?
	(1)

	
	(
2NF (2nd Normal Form)


	


	5.2.3
	Show how the table design will change by bringing it into 2NF. Take the single table (FIGURE 5.1) and split it into three tables. All the original fields given in the table (FIGURE 5.1) must appear in your new design. You are allowed to add extra field(s) to accommodate the normalisation process.  Show the following as part of your design:

· The fields that make up the new tables. This must include all the fields from the original table as well as any extra field(s) that you will need to achieve 2NF.  Primary Keys(PK)  Foreign Keys(FK)
	( 9 )

	
	((( appropriate fields in tables    ((( for primary keys   ((( appropriate linking table(s) (correct fields, own primary key)

This is a possible 3-table solution.

Table 1: Voyage

VoyageID:  AutoNumber (PK)

Year : Number

Voyref: Text

Ship: Text

Whales: Number

Seals: Number

Tonsblub: Number

Captain: Text

Table 2: Crew

CrewID AutoNumber (PK)

Name: Text

Rank: Text (Crew/Hand/Mate)

Table 3: Link

LinkID: AutoNumber (PK)

CrewID: Number (FK)

VoyageID: Number(FK)

This is a possible 4-table solution.

Table 1: Voyage

VoyageID:  AutoNumber (PK)

Year : Number

Voyref: Text

Ship: Text

Whales: Number

Seals: Number

Tonsblub: Number

Captain: Text

Table 2: Crew

CrewID AutoNumber (PK)

Name: Text

Table 3: Rank

RankID: AutoNumber (PK)

RankName: Text

Table 4: Link

LinkID: AutoNumber (PK)

CrewID: Number (FK)

VoyageID: Number(FK)

RankID: Number (FK)


	

	5.2.4
	You want to make sure that users of the database can only enter data which is accurate according to certain rules. What is the technical term for this process?
	(2)

	
	((
Data Validation


	

	5.2.5
	How would you make sure that the voyref field could only accept particular values?
	(2)

	
	((
Create a custom input mask


	

	5.3.1
	What is the FULL name of the language used to query the database?
	(2)

	
	((
Structured Query Language


	

	5.3.2
	Write out the SQL statements to get the following data from the original table:  All the ships captained by James Kirk sorted by ship name.
	(5)

	
	(((((
(Select * FROM VoyageTable ( WHERE Captain = “James Kirk” ( ORDER BY Ship ( (-1 mark for incorrect order)


	

	5.4
	Crew members working on ships often find themselves missing their relatives when they are out to sea for long periods of time. One way to stay in touch is to use a satellite phone. The cost of an international call on a satellite phone is calculated in US Dollars as follows: 

An initial connection fee of $1.99 is charged.

$2.00 is charged for the first three minutes.

$0.45 is charged for each additional minute thereafter. 

You are to design an algorithm that asks the user to enter the number of minutes the call lasted. The algorithm then uses the number of minutes to calculate the amount due.

NOTE: Use psuedocode and NOT programming code.
	(10)

	
	Mark the concepts. Candidates can use either pseudocode or any mix of

natural language. Deduct 2 marks if programming code has been used.

((Get callTime

Calculate billing amount using the formula:

((If(callTime is less than or equal to 3)

((billingAmount = 1.99 + 2.00;

((otherwise

((billingAmount = 1.99 + 2.00 + (callTime – 3) * 0.45;


	


	5.5
	A program is being written to keep track of the calls being made by the crew on the ship.  The PhoneCall class records calls and looks as follows:

PhoneCall

Attributes

Methods

callerCode

callDuration

callCost

setCallerCode(code)

setDuration(duration)

setCost()

getCallerCode()

getDuration()

getCost()


	

	5.5.1
	If we want to output the information about the entire object, which other method should be written?
	(2)

	
	((
The toString() method


	

	5.5.2
	There is an error with the setCost() method.  Correct the error in the setCost() method.
	(2)

	
	((
setCost(cost)


	

	5.5.3
	Give TWO possible return data types for the getCost() method.
	(2)

	
	((
double, float, currency.  (Any two)


	

	5.5.4
	It has been suggested that the keyword “private” be placed in front of the field names. Which term describes the category into which the keywords “public”, “private”, “protected” and default are placed?
	(2)

	
	((Access modifiers (Also accept Visibility Modifiers)


	

	5.5.5
	If the keyword “private” were placed in front of the field names how would this affect a program which uses the Phonecall class?
	(2)

	
	((
The fields could not be changed from outside of the class in which they are contained.  OR 

The fields cannot be changed directly, but have to be modified by using the methods – ensuring good OOP practice.


	

	5.5.6
	What is the term used to describe the Object Oriented Programming Technique used in question 5.5.5?
	(1)

	
	(
Encapsulation


	

	5.5.7
	What are keywords in Java also known as?
	(1)

	
	(
Reserved words
	



	SECTION E: INTEGRATED SCENARIO
QUESTION 6
	

	6.2. 
	Effective communication is at the heart of SSCS operation. They want to created a world-wide awareness, reach target groups for their much needed contributions in terms of skills, cash or general interest, and the crew needs to contact family members when out at sea for more than a month. They are considering various forms of e-communication, e.g. newsgroups, Facebook, IRC and mailing lists.
	

	6.2.1. 
	What is a mailing list and how can SSCS use this form of communication?

(((
A list of e-mail addresses identified by a single name(. SSCS can set up a mailing list of all its members, (so that a message can by forwarded to all of them by sending to the mailing list name. (

	(3)

	6.2.2. 
	Give ONE advantage and ONE disadvantage of using e-mail.

((
Advantages: faster, more reliable, send to a group of people at once, attach files, cheap (any one ( )

Disadvantages: Viruses, impersonal, not everyone has an e-mail address, Spam (any one  ()


	(2)



	6.1.3
	What does IRC stand for? 

(
Internet relay chat


	(1)

	6.1.4
	From the short list of communication methods in 6.1 recommend the TWO most effective methods that the crew can use to communicate with family members and state why you have selected these methods?.

 ((((
(Facebook:  (commonly used / easily make connections

(IRC  : (family can be involved in a conversation at the same time

Or any other sensible reason. (Only assign marks if reason is sensible)  
	(4)

	6.2
	When one of the Sea Shepherd’s ships is at sea, security regarding the use of wireless technology is important.
	

	6.2.1
	Which wireless technology would be the hardest to intercept by “enemy” ships?  Give a reason for your answer.
	( 2 )

	
	((
Bluetooth – Reason:  100m at most or Short range

OR 

InfraRed –  Reason: line of sight 2-5m 

(NOT WiFi, WiMax, GPRS, 3G or HSDPA as they have to wide a range)


	


	6.2.2
	Eavesdropping is a major problem with wireless communication.


	

	( a )
	What is Eavesdropping?
	( 2 )

	
	((
It is when a signal is intercepted  or received by an unintended user. 
	

	( b )
	How can communications by means of wireless technology be kept confidential? 
	( 2 )

	
	((
By using encryption techniques. 
	

	
	
	

	
	
	[ 6 ]

	6.3
	The SSCS wants to establish a branch in South Africa and has decided on Cape Town as an ideal site for a branch, due to its easy access to the Atlantic and Indian Ocean and Antarctica.  As with the other SSCS branch, in Melbourne Australia, the Cape Town branch will give onshore support for crews. The branch will be small and volunteer driven, with a lot of effort going into raising public awareness of the plight of our oceanic wildlife.


	

	6.3.1
	Part of the support given will be a direct uplink to the headquarters in Friday Harbour via VPN What is a VPN and how does it work?
	( 3 )

	
	(((
Virtual Private Network (VPN) uses the internet as a connection medium, to set up a secure connection.  It makes use of encryption methods…. 

OR 

Creates a secure encrypted IP tunnel on internet.
	

	
	
	

	6.3.2
	The branch office here in Cape Town will need an internet connection.  Name TWO broadband internet connections that you think will be most suitable, and give an advantage and a disadvantage of each.
	( 6 )

	
	(( (( ((
( media  advantage and  disadvantage.) x2
3G
– adv. Widely available in South African cities, mobile

- disadv. Slow, unpredictable, high latency, can become expensive without special deals.  OR

WiFi
– adv. mobile, no Telkom fees


- disadv. Limited availability   OR

ADSL 
- adv. Stable, fast , high bandwidth available, low latency


- disadv. High Telkom fees, high initial costs of modem.   OR

FDDI (Fiber optic) – adv. Very Fast.


- disadv. Very high cost.


	


	6.3.3
	The branch office made use of a peer-to-peer network.  
	

	( a )
	Give THREE reasons for the branch office in Cape Town to use a peer-to-peer network.
	( 3 )

	
	(((
Server not necessary

Software cheaper

Small number of computers connected – less than 10

Low technical skills required

Can run as standalone machines

No need for dedicated network administrator


	

	( b )
	Give TWO disadvantages of using a peer-to-peer network.

((
If more than 10 computers are connected it becomes problematic.

Security is limited/Virus risk

Slow performance

Computers have to be high performance

(Any two)

	( 2 )

	6.3.4
	The office has a network laser printer and a colour inkjet printer connected to the branch co-ordinators computer.


	

	( a )
	What is a network printer and explain the advantage of using a network printer?
	( 2 )

	
	((
Shared resource accessible from any computer on network. 


	

	( b )
	The branch co-ordinator needs to print on the network laser printer, but the specific laser printer does not display in the print dialog box.  How do you suggest she solves the problem?
	( 2 )

	
	((
Drivers need to be installed  OR install  printer
	

	
	
	[ 18 ]




	6.4
	SSCS donations can be made online by means of credit card. Below is the form from their website. 

[image: image5.png]Payment Information
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*  must be filled in


	

	
	Comment on the effectiveness of this form in terms of appearance and comprehensibility.  Hint:  Give TWO observations for appearances and TWO observations for comprehensiveness.
	[ 4 ]

	
	 

Appearance:

Components are the same type and size –effective

Components are aligned – effective

Only one font type – effective

Dark text on light background – effective


Comprehensibility

Clear labels – effective

Any possible unclear label has? for further info – effective

All the questions are related to each other – Credit card detail – effective
Clear on what info can be left out - effective

If no comment is made on effectiveness but observations are positive - assign marks.
	

	6.5
	The computers used by the staff at the Cape Town branch were sponsored by a business.  The computer’s hard disk drives were already formatted and partitioned as displayed below.  


[image: image6.png]418 Computer
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	6.5.1
	What does it mean when we say that a hard drive has been partitioned?
	( 2 )

	
	((
Before formatting a hard disk you can split a single physical hard drive into ‘virtual drives’ - this is called partitioning.  
	

	6.5.2
	Give TWO advantages of having a hard drive partitioned?
	( 2 )

	
	((
Can put different file systems onto one physical disk (example: FAT32 and NTFS)

Have two different operating systems installed one on each drive(Linux and Windows)
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