HIGHER Computing

Computer Systems

Homework Questions

Data representation 1

Questions

	1.
	Why do computers use the binary system?


	1

	2.
	Define each of the following terms?


a.
bit


b.
byte


c.
Kilobyte

d. Megabyte

e. Gigabyte


	5

	3.
	What is meant by the term word in the phrase 16-bit word computer?  


	1

	4.
	What does the acronym ASCII stand for and what is ASCII?


	2

	5.
	How many bytes are allocated in a standard computer to one ASCII character?  

How many different characters can be catered for by this?


	2

	
	Total
	11


Data representation 2

Questions

	1.
	What is the decimal value of the largest integer that can be represented by a byte in a computer which deals only with positive numbers?


	1

	2.
	What is the decimal value of the largest integer that can be represented by a byte in a computer that caters for both positive and negative integers?  Explain any difference in your answers to this question and to question 1.


	2

	3.
	Show how to derive the binary representation of –5 from that of +5 using twos complement. 


	2

	4.
	By using an example, show that subtraction in binary arithmetic works with twos complement.


	2

	5.
	Convert each of the following decimal numbers into binary.


a.
23

b.
17


c.
45

d.
100


e.
5

f.
255

Show all working.


	6

	6.
	Convert each of the following binary numbers into decimal.


a.
1010

b.
111


c.
100000
d.
11011


e.
101011
f.
11111111

Show all working.


	6

	7.
	One of the basic rules in binary arithmetic is that 1+0=1.  Give 2 other basic rules of binary arithmetic.
	1



	
	Total
	20


Data representation 3

Questions

	1.
	In a computer which handles real numbers:

a) What data is stored in the mantissa?

b) What data is stored in the exponent?


	2

	2.
	Insert the words increased or decreased into the following sentences so that the sentences are correct:
· If the number of bits allocated to the mantissa is                  then the degree of accuracy of the numbers handled by the computer is decreased.

· If the number of bits allocated to the exponent is increased then the range of numbers that the computer can handle is                   .
· If the number of bits allocated to the mantissa is decreased to allow an increase in the bit-allocation to the exponent, the range of numbers handled by the computer will be                   and their accuracy will be                  .


	4

	3.
	Explain fully the terms pixel and screen resolution  


	2

	4.
	Describe fully the connection between the resolution of a screen and its bit-map?


	3

	5.
	Decide whether the following sentence is true or false and explain your answer:

The more complex a bit-mapped graphic, the larger the bit-map will be.


	2

	6.
	How are vector graphics stored in memory?


	2

	7.
	Explain how vector graphics are amended.


	1

	8.
	Explain why graphics and design artists prefer to work with bit-mapped rather than vector graphics.


	1

	
	Total
	17


Computers and system performance 1

Questions

	1.
	Draw and label a diagrammatic representation of a computer system, showing clearly the data flow between each component.


	3

	2.
	A computer has two main types of memory.  

a.
Name the two types

b.
What is the main difference between each?

c.
What is the main purpose of each?


	3

	3.
	Describe the concept of addressability.


	4

	4.
	The central processor has 3 main parts.  Identify each part and describe its purpose.


	3

	5.
	Explain why the number of registers in the central processor affects the fetch/execute cycle and hence, system performance.


	2

	6.
	The processor and memory are connected by 3 buses.  

a.
What are buses?

b.
Describe the purpose of each of the 3 buses.

	4

	7.
	A computer has a 16-bit data bus and a 32-bit address bus.

a. What is the word length of this computer?

b. How many memory addresses does the computer have?

c. What is the maximum amount of memory which can be addressed by this computer?

d.
Why might the computer manufacturer not install this amount of memory in the computer?


	4

	8.
	Explain how data bus width affects system performance.
	2



	9.
	Buses are either uni- or bi-directional.  Explain these terms with respect to the address and data buses.


	2

	
	Total
	27


Computers and system performance 2

Questions

	1.
	Explain the sequence of events in the fetch / execute cycle to carry out a write to memory.


	3

	2.
	Identify two factors which will affect the speed of performance of the fetch / execute cycle.


	2

	3.
	What are the main categories of computer system and identify appropriate aspects for comparing them.


	5

	4.
	What is a multi-user system.  Give an example of one.


	2

	5.
	Define a multi-tasking system, making clear the difference between it and a multi-user system.


	2

	6.
	In the context of data transfer or processing, what is meant by ensuring data integrity? 


	1

	7.
	Describe the role of a parity bit in ensuring data transfer.


	3

	8.
	Describe the process of ensuring data integrity using checksum.


	4

	9.
	Describe a method of ensuring data integrity particular to a multi-user system and explain how, from the user standpoint, this might appear to slow down system performance. 


	2

	
	Total
	24


Computers and system performance 3

Questions

	1.
	Draw and name diagrams of two network topologies. List one advantage and one disadvantage of each topology.


	6

	2.
	On some types of network, computers can act as a client or as a server.  Describe the difference between these two roles.


	3

	3.
	A computer system is be used as a network server.  Identify two aspects that you would check to see if it was up to this task?   


	2

	4.
	What is fragmentation?  Explain why fragmentation can slow system performance.  


	3

	5.
	A computer has got a 500MHz clock.  What does this mean and what is the function of the computer’s clock?

	1

	6.
	Under what circumstances might clock speed not be a good measure of system performance?  Explain your answer.


	2

	7.
	Name and describe what in your opinion is a better measure of system performance.


	2

	8.
	How is the difference in speed between the serial and parallel transmission of data minimised by the use of buffers? 


	2

	9.
	Explain the relationship between word length and system performance.


	2

	
	Total
	23


System and application software 1

Questions

	1.
	Describe four functions of a single user operating system.


	4

	2.
	Explain the need for an operating system to have a command language interpreter.


	3

	3.
	Give 4 examples of the many processes which can be initiated by a user and which are then carried out by the operating system.


	4

	4.
	What happens if a command entered by the user is not recognised by the operating system?


	1

	5.
	Describe an advantage and a disadvantage to storing the operating system in RAM rather than in ROM?

	2

	6.
	Why do all operating systems require a small number of instructions to be stored in ROM?  What is the name given to these instructions and what is their purpose?


	3

	7.
	Describe two features that a network operating system must have that a single user operating system does not need.


	2

	8.
	What is a utility?  Give an example?


	1

	9.
	A printer driver is a utility which comes with a new printer.  Describe fully its purpose.


	2

	10.
	A program may be compiled or interpreted to translate it from a high level language to machine code.  Describe the difference between these two processes, making sure that you describe an advantage and a disadvantage of each.


	4

	
	Total
	26


System and application software 2

Questions

	1.
	In a procedural language you will find features which make it useful for solving problems in a scientific environment.  Describe two such features.


	2

	2.
	Describe two features of a declarative language.


	2

	3.
	State a programming language or application which would best suit work in each of the following areas:

· writing WWW pages

· data processing

· expert systems

· multimedia

· operating systems


	5

	4.
	Describe an advantage of using an application package which offers scripting.

	1

	5.
	Define an event in an event-driven programming language.

	2

	6.
	Identify a standard for the transmission of data in the following formats:

· Text

· Sound

· Graphics

· Video


	2

	7.
	What is compression?  Give two reasons why it is needed.


	3

	8.
	In multimedia, describe two functions that a video capture card with on-board RAM will carry out.  


	2

	9.
	In multimedia, sound is currently captured at either 8-bit or 16-bit.   What is the difference between these? 
	3

	
	Total
	22


Data Representation 1

Answers 

The following indicate the level of answer required at Higher. Level is taken to indicate the concepts in the answer, not necessarily the language used.  Other answers may also be correct.  This first set of questions is designed to revised what the student should already know.

	1.
	1 mark for any one of the following:

· Binary arithmetic is simple to implement because there are only 2 digits and 4 arithmetic rules.

· Electronic circuitry has only two voltage levels, pulse or no pulse, so it is easy to distinguish between 0 and 1.

· It is easy to implement 2 states in electronic circuitry


	1

	2.
	1 mark for each correct statement:
a) A bit is a binary digit.  It is the smallest unit of information, which can be stored in a computer.

b) A byte is a group of 8 bits.  This was the first clustering of bits in early computers and is now the standard unit of measurement.

c) A Kilobyte is 1024 bytes.  The multiple between units is 2^10 or 1024.

d) A Megabyte is 1024 Kilobytes.

e) A Gigabyte is 1024 Megabytes.


	5

	3.
	A word is the amount of data that is handled by the processor in a single operation, in this case, 16 bits or 2 bytes.  


	1

	4.
	1 mark for each of the following:

· American Standard Code for Information Interchange.  

· ASCII is a binary code that gives each character and symbol on the keyboard a unique binary code.  It allows computers to handle text.


	2

	5.
	1 mark for each of the following:

· 1 byte  

· up to 256 characters and symbols.


	2

	
	Total
	11


Data Representation 2

Answers

The following indicate the level of answer required at Higher.  Other answers may also be correct.

	1.
	255 or (2^8 – 1).  (Remember that one of the 256 bit patterns is for zero.)


	1

	2.
	1 mark for each of the following:

· 127 or (2^7-1)

· The most significant bit is used to indicate the sign (positive or negative) of the number. 


	2

	3.
	1 mark for each  of the following:

· correct binary value for 5 and the reversing of digits.

· correctly adding 1 to this figure to get the value for –5.       


	2

	4.
	1 mark for each  of the following:

· for setting up a subtraction of the same two numbers in both the decimal and binary systems;

· for arriving at equivalent answers in the two number systems.


	2

	5.
	1 mark for each of the following:

a.
10111

b.
10001

c.
101101

d.        1100100
           e.         101

f.
11111111


	6

	6.
	1 mark for each of the following:

a.
10

b.
7

c.
32

d.
27

e.
43

f.
255


	6

	7.
	1 mark for 2 of the following:

0+0 = 0

0+1 = 1

1+1 = 10
	1

	
	Total
	20


Data Representation 3

Answers

The following indicate the level of answer required at Higher.  Other answers may also be correct.

	1.
	1 mark for each of the following:

a) The mantissa holds the digits that make up the number;  (In translating the number for the computer, the point is always moved to before the first digit.)

b) The exponent is the power of 2 that the mantissa needs to be raised to equal the number in its original form before the point was moved.


	2

	2.
	1 mark for each correct insertion:

· If the number of bits allocated to the mantissa is decreased then the degree of accuracy of the numbers handled by the computer is decreased.

· If the number of bits allocated to the exponent is increased then the range of numbers that the computer can handle is   increased.
· If the number of bits allocated to the mantissa is decreased to allow an increase in the bit-allocation to the exponent, the range of numbers handled by the computer will be increased                 and their accuracy will be decreased.


	4

	3.
	1 mark for each of the following:

· pixel is the basic unit of a screen image.  A screen image is made up of many pixels, each of which is in the form of a dot and may be black, white or coloured.

· screen resolution is determined by the number of pixels making up a screen image.  The size of each pixel and the space between each pixel can vary.  Reducing each of these factors means that more pixels make up the screen image, individual pixels are less obvious, and the image is more refined. 


	2

	4.
	Mark as indicated:

A bit-map is the representation of a screen image in the computer’s memory (1).  Each pixel is represented by a single bit in a black and white image, and by a byte or more in a coloured image (1). The larger the number of pixels on the screen the bigger the bit-map in memory must be (1).


	3

	5.
	1 mark for each of the following: 

· The sentence is false.  

· In bit-mapped graphics the whole screen is always saved, pixel by pixel, regardless of whether there are large areas left blank on the screen.

	2


	6.
	Mark as indicated:

In vector graphics, each component of a graphic is identified by its elements (1), that is, its shape, size, its starting point, lengths and colours of its lines, etc (1).


	2

	7.
	The computer can identify from user input what elements of the graphical component have to change but the basic component remains.


	1

	8.
	Graphic artists and designers want to work at pixel level to show subtle changes in their graphics. For this they need to use bit-mapped graphics.   It is not possible to work at pixel level in vector graphics.  For example, a shape can be filled with only one colour or a grading of colour as provided by the computer.


	1

	
	Total
	17


Computers and System Performance 1

Answers

The following indicate the level of answer required at Higher.  Other answers may also be correct.

	1.
	
	3

	2.
	1 mark for each of the following:

a. The two main types of memory are Random Access Memory (RAM) and Read Only Memory (ROM).

b. The contents of RAM are wiped when the computer is switched off.  ROM cannot be altered so it stores files which do not require to be altered.  

c. RAM stores current data and program files.  ROM stores the bootstrap, programming language, etc.


	3

	3.
	Mark as indicated:

The computer’s memory is split into a series of individual locations (1). Each of these locations has a unique number associated with it known as the address (1). Each location can store the computer’s word length of data (1).  The fetch / execute cycle uses these addresses to locate data and instructions which are to be taken to the CPU for execution (1).


	4

	4.
	1 mark for each of the following:

· ALU – this does the arithmetic and logical operations;

· Control unit – this makes sure the operations in the computer are synchronised;

· Registers – these are temporary storage location within the CPU.


	3

	5.
	Mark as indicated:

Registers are temporary storage areas for data currently in use or recently used by the CPU (1).  The more registers in the CPU, the fewer the number of fetch/execute cycles that are needed and this will speed up system performance (1).


	2


	6.
	1 mark for each of the following:
a. Buses allow data to be transferred from one area of the computer to another.  A set of parallel connections, e.g. ribbon cabling, allows the bits in a word of data to be transferred simultaneously.

b. The three buses are as follows:

· data bus – allows data to be exchanged between CPU and main memory;

· address bus – used to locate the memory location from which data is to be fetched or to which data is to be sent;

· control bus – not really a bus at all but a collection of wires each with a unique purpose e.g. the clock and read/write line.

· 
	4

	7.
	1 mark for each of the following:

a) A computer’s word length is the size of each memory location.  It should be the same size as the data bus so in this example it will be 16-bits wide.

b) The size of the address bus indicates the number of memory locations.  In this case, a 32-bit address bus means 2^32 memory locations i.e. 4 Gigabytes of memory locations.

c) Maximum memory is number of memory locations multiplied by word length i.e. 4 G X 2 = 8 G.

d) Memory is expensive so the manufacturer might not include all this memory in order to sell the computer more cheaply; or

Most people do not use the full potential of their computers, particularly the memory, so they do not want to pay for expensive memory which they will not use.


	4

	8.
	Mark as indicated:

The wider the data bus the more data which can be transferred in one round (1) of the fetch/execute cycle.  The fewer the number of cycles required the faster the computer performs(1).


	2



	9.
	1 mark for each of the following:

The address bus is uni-directional i.e. an address is always sent TO memory by the CPU.

The data bus is bi-directional i.e. data can be sent TO or fetched FROM memory by the CPU.

 
	2

	
	Total
	27


Computers and System Performance 2

Answers

The following indicate the level of answer required at Higher.  Other answers may also be correct.

	1.
	Mark as indicated:

The fetch/execute cycle is the process followed by the CPU to write to memory, or copy from memory, an instruction or data.  The sequence followed for a write to memory is as follows: 

a) The address of the memory location to which the instruction or data is to be sent is put in a particular register (MAR) which is connected to the address bus (1);

b) Instruction/data to be transferred is sent to register (MDR) which is connected to the data bus (1);

c) The CPU activates the write line in the control unit (1);

d) The instruction/data is written to memory.


	3

	2.
	1 mark for each of the following:

· the larger the number of registers in the CPU, the faster will be the system performance;

· the larger the word size of the computer, the faster will be the system performance;

	2

	3.
	A half mark for each of the following:

The main categories of system are as follows:

· Desktop

· Portable (laptop, palmtop)

· Networked

· Mainframe

The aspects used for comparison should be:

· Processor speed

· Capacity of memory 

· Size of backing storage

· Range of peripherals

…and for networked systems

· Resource sharing (amount of data traffic, number/use of peripherals etc.)

· Topology


	5

	4.
	1 mark for each of the following:

· A multi-user system allows more than one user to access the system resources, including the processor, at the same time. 

· An example is a mainframe computer.


	2


	5.
	Mark as indicated:

A multi-tasking system can perform (or appears to perform) many tasks simultaneously (1).  A multi-tasking system need not be a multi-user system but a multi-user system must be a multi-tasking system (1).


	2

	6.
	1 mark for the following or equivalent:

· Ensuring data integrity involves making sure that data is not corrupted during transfer or processing.


	1

	7.
	Mark as indicated:

A parity bit is used in the transfer of text within the computer (1).  (Each character is stored in memory as a 7-bit ASCII  code but) as soon as it is on the move within the computer, a byte is used and the leading spare bit on the byte becomes a data integrity check (1).  This bit is made a 1 or a 0 so that the number of 1s in the byte is even.  This is called even parity (1).  Some manufacturers use odd parity.


	3

	8.
	Mark as indicated:

A program in the transmitting system carries out a calculation on the number of 1s and 0s in a data packet (1) and the results of this calculation are transmitted with the data packet (1).  The receiving system uses the same program to carry out a similar calculation on the data packet (1).  If the two results are the same (1), the data packet has been transmitted successfully without corruption. 


	4

	9.
	Mark as indicated:

If one user is editing data in a multi-user system, and another user tries to edit the same data (1), then the second user will be blocked from carrying out any edits until the first user is finished (1).  To the second user, the system performance will appear to have slowed down.


	2

	
	Total
	24


Computers and System Performance 3

Answers

The following indicate the level of answer required at Higher.  Other answers may also be correct.

	1.
	1 mark for each of the following:

· correct drawing and naming of two network topologies;

· an advantage for each topology;

· a disadvantage for each topology.

Bus

Advantage - equal access to network for all;

Disadvantage – risk of data transmission clashes;  

Ring

Advantage – no data transmission clashes;

Disadvantage – more costly to install/everyone has to wait their turn for access to the network;

Mesh

Advantage – efficient data transmission direct to receiver;

Disadvantage – costly to install and maintain.


	6

	2.
	Mark as indicated:

A server acts as a central store for data and applications (1).  The server controls access to network services (1).  Clients are systems for network users, usually desktop systems with a network card (1).  


	3

	3.
	1 mark each for any 2 of the following:

· Speed of processor

· Amount of RAM

· Amount of backing storage.   


	2

	4.
	1 mark each for the following:

· Fragmentation is the emergence of irregular sized spaces on the hard disc as the user deletes files. 

· In a fragmented disc which is full of data, large user files can no longer be saved in a contiguous block on the hard disc and get saved in parts wherever there is a space;

· In this situation, the seek and access time required for the disc read/write head to find all parts of a file increases. 


	3

	5.
	1 mark for the following:

The computer’s clock issues 500 million pulses per second.  The clock synchronises activities in the CPU.

	1


	6.
	1 mark each for the following:

· When comparing computers from two different manufacturers;

· While the clock speed of one computer might be much faster, the instruction set of that computer might not be as efficient as that of the computer from the other manufacturer.


	2

	7.
	1 mark each for the following:

· name of method i.e. either MIPs or FLOPs;

· correct explanation of relevant method.

MIPs: how many millions of instructions per second can be carried out by CPU. (However, same problem as with clock speed.)

FLOPs: how many millions of floating point calculations per second carried out by CPU. (Floating point operations are more standardised as benchmarks across computer manufacturers.)


	2

	8.
	1 mark each for the following:

· Many peripherals receive and transmit data  along serial cable and therefore handle data much slower than the CPU which uses parallel transmission;

· The use of buffers as temporary data stores in the peripheral’s interface and/or within a ROM in the peripheral itself means that the CPU does not have to wait for the peripheral to process data.


	2

	9.
	Mark as indicated:

In systems from the same family of computers (1), an increase in word length will increase performance because, in each part of the fetch/execute cycle, more data will be transferred (1).


	2

	
	Total
	23


System and application software 1

Answers

The following indicate the level of answer required at Higher.  Other answers may also be correct.

	1.
	1 mark each for 4 correct functions, correctly explained e.g.:

· Memory management – ensuring one program does not overwrite another and that there is enough space to load a file, etc;

· File management – the organisation of data and program files on backing storage;

· Input – output – to manage I/O and to ensure differences in system devices are compensated for

· Process management – order of processing of tasks in CPU.


	4

	2.
	Mark as indicated:

The command language interpreter converts the commands entered by the user to binary (1), interprets them (1) and passes them on to the appropriate sub-system within the OS for action (1).  


	3

	3.
	1 mark each for any 4 correct processes e.g.:

· Load file from backing store

· Print file

· Save data file to backing store

· Execute a program file after loading to RAM


	4

	4.
	1 mark for the following or equivalent:

If the user enters an invalid command or enters a command with a syntax error then the CLI reports that error to the user, usually through a dialogue box.


	1

	5.
	1 mark each for the following or equivalent 

· Advantage: computer manufacturer can issue operating system updates very easily so that computer users do not need to be always buying new systems;

· Disadvantage: OS may be overwritten or corrupted by mistake. 

	2

	6.
	1 mark each for the following:

· a minimum number of instructions must be stored in ROM so the these instructions are available to the CPU at switch-on;

· bootstrap (loader)

· these instructions tell the CPU to load the OS from RAM.


	3


	7.
	1 mark each for any 2 of the following: 
· A network OS  must ensure data integrity in data transfer across the network;

· A network OS  must allow multi-user access;

· A network OS must be able to set access rights for different users.


	2

	8.
	1 mark for the following:

· a program which works with the OS to make the computer work simply and effectively for the user.

· The name of any utility e.g. virus checker, clock, Quicktime.


	1

	9.
	Mark as indicated:

A printer driver is a program which ensures that the print function in the computer’s OS (1) can speak to the new printer (1).   


	2

	10.
	Mark as indicated:

A compiled program has had all the source code translated and the low level version is stored for execution (1).  This makes it faster to execute but harder to debug (1).  An interpreted program is translated during execution one line at a time. After a line of translated code has been executed, it is discarded (1).  This is much more useful for debugging as the programmer is informed when and where an error has occurred but it is far more inefficient in CPU usage (1).


	4

	
	Total
	26


System and application software 2

Answers

The following indicate the level of answer required at Higher.  Other answers may also be correct.

	1.
	1 mark for two of the following or equivalent:

· loops which allow tasks to be repeated; 

· arrays which allow the storage of data;

· modular structure which allows tasks to be broken down;

· meaningful identifiers which allow code to be readable.


	2

	2.
	1 mark for two of the following or equivalent:

· the ability of the knowledge base to ‘learn’ and add to itself;

· the ability to allow fuzzy logic;

· the ability to show ‘reasoning’

· the ability to ‘justify’ advice.


	2

	3.
	1 mark for a correct answer such as the following:

· Java or HTML

· Cobol

· Lisp, Prolog, Primex

· Java, Authorware

· C++


	5

	4.
	1 mark for the following or equivalent:

Scripting allows the user to alter the HCI by automating complex processes by creating macros.


	1

	5.
	Mark as indicated:

Events are buttons, menu options, etc. which have coding attached to them (1).  This coding is usually activated by the user moving the mouse over the button or menu option and clicking the mouse (1).

	2

	6.
	½ mark for each of the following or equivalent:
Text - ASCII

Sound - WAV

Graphics - JPEG

Video - MPEG


	2

	7.
	1 mark for each of the following or equivalent:

· It is the use of a software algorithm applied to a file in order to make the file smaller without loss of too much detail.

· It is needed to reduce the cost of electronic data transfer of large files;

· It is needed to reduce the size of storage space needed for large files.


	3

	8.
	1 mark for two of the following or equivalent:

· compression of the file on capture;

· decompression of the file as it is played;

· provide buffering to ease data flow between itself and the CPU.  


	2

	9.
	Mark as indicated:

 Sound captured at 8-bits means that each time the sound is sampled, 8-bits are used to store the detail of the sound captured (1).  8-bits allow 0 – 255 different gradings in each sound sample (1).  Clearly, with a 16-bit sample (0 – 65535 gradings), the sound captured will have more subtlety, refinement, etc (1).  The similarity to screen resolution and pixels is clear.


	3

	
	Total
	22
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