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(c)
	Considerations to include:

· Use of RAID
· Choice of interface i.e. USB, eSata, LAN
· Performance issues. Disk access, spindle speed etc
· Traditional/SSD 
· Backup issues
· Portability
· Use of NAS
· Other relevant issues

Each consideration with discussion (2 marks max) 

Discussion should include:

· Ideal situation is that data is saved in a contiguous fashion
· Fragmentation occurs when file cannot be store contiguously by the O/S
· File storage/retrieval becomes slower due to fragmentation
· Performance issues with O/S i.e. if virtual memory is fragmented.
· HDD could fail due to extra work retrieving data
· Defragmentation tool puts data back into a contiguous form on the HDD
· Other relevant interface

Discussion on each point raised  (2 marks max)

Discussion should include:

· Identifies temp files that have not been deleted
· Identifies files that can be compressed
· Identified amount of temp internet related data exists
· Can remove unwanted data if required
· Other relevant issues

Discussion on each point raised  (2 marks max)
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	Discussion should include the following points:

· Cache is used as a buffer - temporary storage
· Usually located on the CPU
· CPU can have L1, L2 and L3 cache, speed of operation dependant on size of cache
· Software should be designed to take advantage of cache.
· Ideal situation is that data/program should all be located on cache.
· Performance issues depends on cache hit/miss ratio
· Stall time to be kept to a minimum
· Other relevant points

Each point raised with discussion (2 marks max)

i. Issues could include:

· Lack of physical memory
· Fault with memory
· Available memory too low
· Unable to allocate virtual memory – out of disk space
· Applications are disk intensive and use too much space when used
· Has not run disk cleanup to remove unwanted/temporary files
· OS Settings have been changed
· Check system requirements for OS/installed applications
· Other relevant points

Each point raised with discussion (2 marks max)

ii. Recommendations could include:

· Install more memory
· Remove unwanted data
· Check OS settings for virtual memory
· Move swapfile to another HDD (if installed)
· Replace HDD with one of higher capacity
· Question age of computer and replace with more up to date model

Each point raised with discussion (2 marks max)
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	Consists of the following:

Valid description of DMA (2 marks)

Advantages:

· Higher data transfer rates between devices and CPU
· Less interaction with CPU for data transfer. CPU is free to carry on with other tasks.
· Other relevant point

Disadvantages:

· Limited to selected devices
· Can slow the computer down if size of data is large.
· Can slow data transfer down if several devices that use DMA are used simultaneously.
· Other relevant points

Discussion should include both advantages/disadvantages(4 marks total)


Consists of the following:

Valid explanation of interrupt driven I/O (2 marks)

Advantages:

· Devices that require service will be processed
· It avoids polling for devices
· Can have priority – some devices need to be serviced more frequently
· Other relevant points

Disadvantages:

· Conflict – devices with the same interrupt number
· Low priority devices may have to wait a long period of time to be serviced.
· High priority devices can cause problems to low priority devices in that they may never be serviced
· Other relevant points

Discussion should include both advantages/disadvantages(4 marks total)
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	Process for interrupt driven I/O with printer is described below:

· CPU fills the buffer with as much of a file as it can. When it is full, A ‘Stop the buffer is full’ signal is sent by the buffer to the CPU
· CPU is now free to get on with another job. The buffer sends its content to the printer
· When the buffer is nearly empty, it sends an interrupt signal to the CPU requesting more data. CPU stops its current job and then fills up the buffer again, until it receives the ‘Stop the buffer is full’ (interrupt) signal from the buffer
· The buffer continues to transfer data to the printer.
· Other relevant points or alternative explanation

Each step identified (2 marks max)
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	Advantages:
· Sharing of resources
· Sharing of information
· Easier to store application programs
· Allows e-mail to be sent between users
· Easier to set up new users\equipment
· Other relevant points


Disadvantages:
· Users become dependent on them
· If the network goes down software may be inaccessible
· Difficult to make the network secure
· As traffic increases so performance can decrease
· Other relevant points

Discussion should include both advantages/disadvantages (8 marks total)
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	i. Diagram of Star Topology

[image: ]

ii. Advantages/Disadvantages of star topology

Advantages:
· Easy to modify and add new computers/devices to the network
· Very easy to find faults on the network
· Large networks can be built which operate efficiently
· If using a switch, all devices that are connected run at the maximum speed of the switch. The switch will automatically detect the speed of the device that has been connected.
· Other relevant points

Disadvantages:
· Uses the most amount of cabling 
· If a hub or switch fails all devices connected to that hub/switch are isolated
· A central hub/switch failure will result in total network failure
· Network size is limited to the number of devices each hub/switch can support
· The network is only as fast as its slowest hub/switch
· Other relevant points

Discussion should include both advantages/disadvantages (4 marks total)
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	Discussion  should include hardware from the following list:

· Router
· Server
· Firewall
· Wireless Router
· Wireless Access Point
· Other relevant hard

Each hardware item identified (1 mark) with valid discussion (1 mark) (Max 6 marks)
List of hardware is limited to 3 marks
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(b)
	Report should consider the following points:

· Availability of a computer with appropriate software 
· Appropriate specification for computer
· Number of users to be connected 
· Availability of internet connection 
· Speed of connection
· Need for the services of an ISP (including typical packages offered) 
· Broadband or dial up connection 
· Web browsing software and compatibility issues
· Wireless/Fixed connection
· Security issues
· Hacking connection/data 
· Download limits
· Other relevant issues

Each point raised (1 mark) with valid discussion (1 mark)


i. File Transfer Protocol  – Protocol used for transferring files/data over the internet/LAN
(Acronym 1 mark, description of protocol 1 mark)
ii. HTTP - defines how messages are formatted and transmitted, and what actions Web servers and browsers should take in response to various commands
(Acronym 1 mark, description of protocol 1 mark)
iii. DNS - Provides name resolution on a network
(Acronym 1 mark, description of protocol 1 mark)
iv. SMTP  - Protocol used for sending and receiving email
(Acronym 1 mark, description of protocol 1 mark)
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(c)
	i. Simplex – Data communication in one direction
(1 mark for diagram, 1 mark description)
ii. Half Duplex – Bi-directional data communication in one direction at any one time
(1 mark for diagram, 1 mark description)
iii. Full Duplex – Bi-directional data communication in both directions
(1 mark for diagram, 1 mark description)


i. MAC address of the Source/Destination, identifies nodes on the network
(2 marks)
ii. Indicates the type of data being used within the packet
(2 marks)
iii. Provides a means of error checking, normally recalculated upon reception of packet.
(2 marks)

i. Carrier Sense Multiple Access with Collision Detection
(2 marks)
ii. Description should include the following:

· Nodes on the network listen for network traffic. If network is busy node will wait
· If 2 nodes transmit at the same time, a collision will occur
· The node will stop transmitting and issue a jamming signal to ensure all nodes are aware of the collision
· The node will then back of a random period of time before attempting a re-transmission of data
· Other relevant discussion

Description should highlight the issues with a data collision on a network 
(Max 4 marks), suitable illustration (Max 2 marks)
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