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MODULE CODE: ACCA4001
COMPUTER ARCHITECTURE and NETWORKS
TIME:  1.5 Hours 
answer all questions


Equipment or materials required – Computer with Internet Connection

The Candidates are expected to type their responses into this document and submit to Moodle by the required deadline.  It would be acceptable for handwritten work to be scanned or photographed and embedded into this document prior to submission.

Candidates may use calculators, however where requested full evidence of workings should be evidenced.

Show all your calculations on this document.



ANSWER ALL FOUR QUESTIONS

QUESTION ONE  (35 marks total)

Attempt all of the following. Do not simply use an electronic calculator. Write down and show all your manual calculations in your exam book. Simply providing the answer with no evidence of how you arrived at it will result in a zero. 

a)	Convert the following decimal numbers to Binary (3 marks each)

a) 45 		00101101
b) 174 	10101110

b)	Convert the following binary numbers to base 10 (3 marks each)

a) 10011010 		154
b) 01011111 		95

c)	Convert the following hex numbers to binary (2 marks each)

a) 5C 			01011100
b) D6 			11010110

d)	Convert the following Hex numbers to decimal (3 marks each)
 
a) 56 			86
b) CB			203

e)	How many different/unique values can be represented by a 6 bit number? (3 marks)

		64
	
f)	You are required to calculate the file size and upload time of a full colour header graphic of dimensions 200*500 pixels where each pixel can be one of 16 million colours. Calculate:
i)	The file size if you saved it in an uncompressed .BMP format (5 marks)

		total number of pixels = 200*500 = 100,000
16 million colours = 24bit = 3 bytes per pixel (RGB)
Therefore total file size = 100k*3 = 300KB

	ii)	The file size if you saved it as a JPG with a compression ratio of 10:1 (2mark)

		10:1 compression means file is a tenth of the size so answer = 30KB

	iii)	Approximately how long it would take to upload the BMP file if you were using a typical UK ADSL link with a 2Mb/s transfer speed (3 marks)

		2Mbit transfer is approx. 200KB/s (or 250KB if you /8) 
So 300KB would take 1.5 seconds (or 1.2sec if student divided by 8)
[bookmark: _GoBack]QUESTION TWO (20 marks total)

a) Give typical current capacities and cost for the following devices: (2 marks each)

i)	USB Flash Drive (memory stick)	64GB - £20   128GB - £30
ii)	SSD in a desktop computer		250-500GB  £45-£75
iii)	Portable HDD for a regular user	1-2TB  £40-£70


b) Compare the functional characteristics of Hard Disc Drives (HDD), Solid State Drives (SSD) and Optical Drives including advantages and disadvantages along with a typical use and storage capacity for each (14 marks)

TYPICAL RESPONSES TO INCLUDE:

Hard Disk Drive (max of four) 
Hard drives have a fast transfer rate and a fairly fast access time, they provide a good compromise between storage capacity, performance and cost. 
Their speed does not come close to the speed of memory, the CPU or SSD. 
Hard drives are a magnetic medium and store data on a hard drive platter. 
Data is read and saved using an arm that has a special read/write head at the end. 
As the disk spins, the arm travels across the disk. 
Each sector of the platter can store data and the movement of both the disk and the read/write head means that every sector on the hard drive can be reached. 
The faster the platter spins, the faster data can be read from the disk. This speed is measured in revolutions per minute, or RPM. 
A common speed for hard drives is 7200 RPM, but it can vary. 
Can be used as a hybrid with SSD. 
Fragmentation can slow access speeds 


SSD Drive
Solid state drives use flash memory to deliver improved performance and durability.
No moving parts 
More durable
Run cooler
Use less energy
Lighter
Faster load times
No need to defrag
Relatively new technology and more expensive
Finite number of read write cycles

Optical Drive (max of four) 
Optical drives work by using lasers to store data 
Burning microscopic indentations into a disc such as a CD. 
This pattern of indentations is created in a spiral pattern,starting from the middle. 
Indentations and their absence create pits and lands. 
A laser is aimed at the disc and reflected back, which can cause interference with the original laser. 
DVD-ROM uses the same techniques to store data, but the data is stored on two layers. 
Some optical drives havetwo lasers of differing wavelength that are used to read data from the two layers. 
On Bluray pits and lands are stored closer together, meaning that the laser’s wavelength must be shorter (blue). 

Comparison between HDD, SSD and optical drive: 
 Storage capacity – HDD has greater capacity, then SSD then Optical 
 Speed of access – SSD is quicker / faster, then HDD, then Optical 
 Cost per unit of storage 
 Durability – Optical and SSD more durable
 Portability – All are portable, HDD most fragile 

Typical Capacity 
HDD: 500MB – 4 TB 
SSD: 128GB – 1TB
OD: 650MB – 128GB 

Typical Use 
SSD: OS, Programs
HDD: Storing programs / OS / File storage / Server backup 
OD: Movies / Music 



QUESTION THREE (20 marks total)

a) What typical expansion ports/slots can be found on a motherboard.  What devices can be connected and what additional functionality could be gained through their use (10 marks).

 

TYPICAL RESPONSES TO INCLUDE:

· PCI Express: accept PCIe. Communicates with the motherboard and processor, quickly and efficiently.
· PCI: The PCI slot is the most common form of internal expansion for a PC
· AGP: This type of expansion slot was specifically designed to deal with graphics adapters. (Accelerated Graphics Port). Older PCs may sport this expansion slot, but the best video cards use PCI Express.


· Hard Drive Slots - to connect hard drives to your computer, serial advanced technology attachment slots (SATA). Some SATA slots might be capable of higher speeds and are usually colored differently. Connect solid-state drives to the high-speed SATA slots and mechanical disk drives to the lower-speed slots. 

· Older motherboards might have parallel advanced technology attachment slots (PATA). PATA slots resemble PCI and PCIe slots more than they resemble SATA slots. PATA slots connect to disk drives as well as CD and DVD recorders and players using a ribbon cable.

· Memory Slots - Most motherboards contain one or more slots to install random access memory (RAM). The memory you install must be the type and speed that the motherboard supports. Motherboards with four or more memory slots typically require you to install memory modules in pairs, and each pair of slots is color-coded differently. 

· Accept any suitable devices and functionality as described in conjunction with corresponding port type


b) Calculate the transfer time (in minutes) for a file of size 4 GB and with a transfer speed of 80 Mbps: (5 marks)

· 4 GB file size and a transfer speed of 80 Mbps
· 4GB = 4 x 1024 x 1024 x 1024 = 4,294,967,296 Bytes
· 4,294,967,296 x 8 = 34,359,738,368 bits
· 80 Mbps = 80 x 1000 x 1000 = 80,000,000 bits/second
· Time = 34,359,738,368 ÷ 80,000,000 = 429.5 seconds
						     = 7 minutes 9.5 seconds


c) Produce a forwarding table for node A by calculating the lowest cost routes on the network: (5 marks)
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QUESTION FOUR (25 marks total)

a) Produce a diagram outlining the layers of the OSI model (3 marks)
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b) Briefly explain each layer of the OSI model (7 marks)
Layer 7 - Application Layer is at the top - it’s what users see. In the OSI model, this is the layer that is the “closest to the end user”. Applications working at Layer 7 are ones that users interact with directly. A web browser (Google Chrome, Firefox, etc.), outlook, word, excel, etc.
Layer 6 - Presentation Layer is independent of data representation at the application layer - in general, it represents the preparation or translation of application format to network format, or from network formatting to application format. In other words, the layer “presents” data for the application or the network. A good example of this is encryption and decryption of data for secure transmission – which happens at Layer 6.
Layer 5 – Session Layer - when two devices, computers or servers need to “speak” with one another, a session needs to be created, and this is done at the Session Layer. Functions at this layer involve setup, coordination (how long should a system wait for a response, for example) and termination between the applications at each end of the session.
Layer 4 – Transport Layer deals with coordination of the data transfer between end systems and hosts. How much data to send, at what rate, where it goes, etc. Transmission Control Protocol (TCP), which is built on top of the Internet Protocol (IP) work at Layer 4.
Layer 3 - Network Layer is where you’ll find most of the router functionality.  This layer is responsible for packet forwarding, including routing through different routers.  IP addresses work at Layer 3.
Layer 2 – Data Link Layer provides node-to-node data transfer (between two directly connected nodes), and also handles error correction from the physical layer. Two sublayers exist here as well - the Media Access Control (MAC) layer and the Logical Link Control (LLC) layer. In the networking world, most switches operate at Layer 2.
Layer 1 - Physical Layer, which represents the electrical and physical representation of the system. This can include everything from the cable type, radio frequency link (as in an 802.11 wireless systems), as well as the layout of pins, voltages and other physical requirements.


c) Describe the main features of different RAID schemes.  You should cover the most common types whilst including diagrams, advantages and disadvantages for each (15 marks)

[image: File:RAID 0.svg]RAID 0 = Striping
Used to boost a servers performance.
Data is split and written to 2 or more drives at once
If both drives are 1TB each
Total usable storage=2TB
· Advantages
· No loss of capacity
· Data throughput I/O increased (nearly double in this case) as work handled by multiple disks not one.

· Disadvantages
· More risk! 
· Failure on any drive corrupts whole array



RAID 1 = Mirroring
[image: File:RAID 1.svg]Disk 1 is an exact duplicate/mirror of Disk0
If drives are 1TB each
Total usable storage=1TB
· Advantages
· If one disk fails, data should be secure on the other

· Disadvantages
· Needs twice as many drives
· Bad data (or a virus) gets copied to both
· Doesn’t help with theft or catastrophic failure (power surge)
· Some decrease in performance
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RAID 10 (1+0)
· Combination of Striping and Mirroring 
· Gives best performance, 
· most costly
· Ideal for heavily used database servers



[image: File:RAID 5.svg]
RAID 5
Often 3 drives.
Can be 4 or more
A ‘parity’ bit is  used to allow rebuilding of the array if any 1 drive fails.
Failed drives are hot swappable and data rebuilt on new drive.


EXPECT Explanation of parity bit:

The use of a parity bit is a way of adding checksums into data that can enable the target device to determine whether the data has been received correctly. 
Using a parity bit is a simple way of checking for errors. Basically, a single data bit is added to the end of a data block to ensure the number of bits in the message is either odd or even. For example, if even parity is used, the receiving device will know that every correct message must contain an even number of bits; otherwise, there has been an error and the source device must resend. 
In practice, RAID devices use enhanced forms of parity checking such as vertical and horizontal parity. 
Some RAID groups use one or more disk drives that contain parity information to enable them to rebuild data in case of a drive failure. 
If a drive in the RAID group fails, the system can use information held on remaining disks plus the parity information to rebuild the data on the failed drive to a spare.
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