Computer Systems Foundation Examination 2019 – 20 Answers
Duration 2 hours
Answer 9 questions from 9
Answers
1.
(a) 0110 			(2 marks)
(b) 1111			(2 marks)
(c) 0110 0100			(2 marks)
(d) 1101 1000			(2 marks)
(e) 0100 0000 0000		(2 marks)

(Total:  10 marks)

2.  The key features are summarised as:-
A main memory (M) which stores both the data to be operated upon and the operating instructions;
An arithmetical and logical unit (ALU) capable of operating on binary data;
A control unit (CU) which interprets the instructions in memory and causes them to be executed;
The input and output capabilities are controlled by the control unit.
(Total:  10 marks)

3.  The principle of locality, as the simple fact that instructions are probably close together in memory is called, is the key to cache memory design.  The ability to load small blocks of information from memory into the cache (the small, fast area) with a high probability of finding the next required item in that block allows the processor to work from the small, fast memory on a frequent basis.  The location of an instruction or item of data in cache is called a cache hit.  The hit ratio (how often items are found in cache, compared to the slower process of main memory access) is the most important parameter for evaluation of cache performance.
(Total:  10 marks)

4.  Any two cache write methods, with a brief description of the problems that may occur with their usage.  E.g. write through, copy back, etc.; with two characteristics of the use of each and the considerations they engender.

5.  Description of basic layers or brief description + diagram
[image: ]
(any 5 main points, 2 marks each) = 10 marks
(Total:  10 marks)

6.  The expectation is of any reasonable explanation of the various states and the transitions between them, or a diagram such as below:

Process states
New
Ready
Waiting
Running
Halted
Pre-empted
Or time slice expired
Blocked
Block 
cleared
Terminated
Process joins 
scheduler queue

(1 marks per aspect) = 10 marks

(Total:  10 marks)


7.  A compiler constructs a parse-tree, but does not directly execute the parse-tree. Instead it “walks over” the parse tree and generates another program in assembly code, which can then be assembled into a machine language program and run directly on the hardware CPU of the computer.
(Total:  10 marks)

8.  An interpreter reads the source code of a program (a text file) and directly performs the actions specified in that source code.
The first step is to parse this program into an internal representation known as a parse-tree or abstract syntax tree (AST).  Once the parser of an interpreter has constructed this parse-tree, it hands it to the evaluator, which “walks over” the parse tree, treating the parse-tree as instructions to follow.
By contrast, a compiler constructs a parse-tree, but it does not directly execute the parse-tree. Instead it “walks over” the parse tree and generates another program in assembly code, which can then be assembled into a machine language program and run directly on the hardware CPU of the computer.
(any 5 main points, 2 marks each) = 10 marks

(Total:  10 marks)
9.  DNS
The Domain Name System (DNS) is an Internet standard.  Computers unlike humans do not use human readable names they refer to each other with IP addresses.  DNS servers exist to translate these human readable addresses into IP addresses.
E.g. When we want to access a www site on the Internet we use a domain name e.g. URL http://www.google.com contains the domain name ‘google.com’
[bookmark: _GoBack]DNS is a vast distributed ‘database’ updated every day as IP addresses change dynamically, new domains are created, etc.
DHCP
Dynamic Host Configuration Protocol (DHCP) is a client/server protocol which  automatically provides an Internet Protocol (IP) address to client machines on a network segment, along with configuration information such as the subnet mask and default gateway.
(Total:  10 marks)
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