A2 Computing Assignment 3
Computer Architectures

Name: 

Open book / closed book

1.  
Programs written in high-level languages must go through a variety of translation processes before they can be executed.

(a) Lexical analysis occurs during compilation.

State two other stages of compilation.

_______________________________________________________________________________

_____________________________________________________________________________ [2]

 
(b) Describe the process of lexical analysis.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

_____________________________________________________________________________ [3]

(c) Explain the term

(i) executable code

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

_____________________________________________________________________________ [2]

(ii) interpreter

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

_____________________________________________________________________________ [2]

(d) Some compilers change the source code to intermediate code instead of executable code. The intermediate code is then run using an interpreter.

(i) When this method is used, state at what stage all the syntax errors are found and corrected, giving a reason for your answer.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

_____________________________________________________________________________ [2]

(ii) Explain one disadvantage of this method compared to using a compiler to produce executable code.

Disadvantage ____________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

_____________________________________________________________________________ [2]

[2509 June 2006]
2.
(a) Explain the purpose of linkers and loaders when a program is run.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

_____________________________________________________________________________ [4]

(b) One stage of the compilation process is code generation.

(i) List the three stages of compilation, including code generation, in the correct order.

1. ______________________________________________________________________________

2. ______________________________________________________________________________

3. ____________________________________________________________________________[2]

(ii) The code generation stage includes optimisation.

Explain the term optimisation.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

_____________________________________________________________________________ [2]

(c) Explain why the code produced during compilation may not be executable code.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

_____________________________________________________________________________ [2]

(d) State two reasons why the distributable version of a program is usually in executable code.

1. ______________________________________________________________________________

________________________________________________________________________________

2. ______________________________________________________________________________

______________________________________________________________________________[2]

[2509 Jan 2007]

3 
(a) During the fetch-execute cycle,
(i) state what is held in the program counter.
_______________________________________________________________________________

_____________________________________________________________________________ [2]

(ii) state two circumstances that will cause the value in the program counter to change. For each, state how the value changes.

1. ______________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

2. ______________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

______________________________________________________________________________[4]
(b) An array processor architecture is one in which an array of processors, usually controlled by another processor, can perform identical operations on a number of different data items at the same time.
(i) State an advantage of an array processor architecture compared with von Neumann architecture, giving a reason for your answer.
________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

_____________________________________________________________________________ [2]
(ii) Comment on the use of an array processor architecture for a system in which a number of different calculations need to be performed on the same data item.
________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

_____________________________________________________________________________ [2]

[June 2007 2509]

4 
(a) Describe the purpose of the memory data register.

________________________________________________________________________________

_____________________________________________________________________________ [2]

(b) Interrupts are given priorities.

(i) Explain the term interrupt.

________________________________________________________________________________

_____________________________________________________________________________ [2]

(ii) Explain why priorities are needed for interrupts.

________________________________________________________________________________

_____________________________________________________________________________ [2]

(c) At a particular stage in a program, the program counter holds the value 123. Its next value is 38. No interrupt has occurred. (Numbers are given in denary to help you.) Explain what is happening in the program.

________________________________________________________________________________

_____________________________________________________________________________ __
________________________________________________________________________________

_____________________________________________________________________________ [4]

 (d) State the main features of Von Neumann architecture.

________________________________________________________________________________

________________________________________________________________________________

_____________________________________________________________________________ [4]

[June 2006 2509]
5. Explain what is meant by an interrupt?
________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

____________________________________________________________________________ [5]

6. Describe parallel processing.
________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

____________________________________________________________________________ [5]

7. Describe one advantage and one disadvantage of a parallel processor compared with a single processor system.

Advantage____________________________________________________________________

_____________________________________________________________________________[1]
Disadvantage_____________________________________________________________________

____________________________________________________________________________ [1]

8. Explain, with the aid of an example, the following statement:

“A co-processor is a simple form of parallel processor.”

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

____________________________________________________________________________ [2]

    9.
 Explain the use of an array processor.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

____________________________________________________________________________ [2]

