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5 The table shows the assembly language instructions for a processor which has one general purpose register – the 
Accumulator. 

 

 

 

 

 

 

(c) Trace this assembly language program using the trace table below. 
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6 The table shows the assembly language instructions for a processor which has one general purpose register – the 
Accumulator. 

 
 

 

 

 

 

(c) Trace this assembly language program using the given trace table. The first instruction of the program is loaded 
into main memory at address 200. 
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3 The table shows the assembly language instructions for a processor which has one general purpose register – 
the Accumulator (ACC), and an index register (IX). 

 

The diagram shows a program loaded in main memory starting at location 100.  

Two of the op-codes have been partially blanked out.  

Locations 200 onwards contain data which is used by the program.  

(c) The instruction at address 105 is fetched and executed.  

Draw on the diagram to explain how this instruction is executed and show the contents of ACC after execution. 
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May/June 2013. P31/32 

6 A multiprogramming, multi-user operating system organises the available memory into two fixed sized partitions.  

• Partition 1 – size 30 Gb – is used only for batch processing  

• Partition 2 – size 40 Gb – is used only for interactive processing at a terminal 
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(i) If PROG6 completes execution, which programs (if any) can be loaded next?                                                                [1] 

(ii) If PROG8 completes execution, which programs (if any) can be loaded next?                                                               [1] 

Oct/Nov 2013. P31 

3 (c) The diagram shows a program loaded into main memory starting at memory address 7A Hex. 

 

 

 

 

 

 

(i) How many bits are used for each main memory location?                                                                                [1] 

The trace table below is used to show how the contents of the special-purpose registers change as the program 
is executed. The steps in the fetch stage of the fetch-execute cycle are shown in the first column using register 
transfer notation. (For example, MAR ← [PC] means the content of the Program Counter is copied to the 
Memory Address Register.) 

(ii) Complete the trace table for the fetching of the first program instruction (2150):  
• Show the changing contents of the registers  
•  Put a tick in the Address bus/Data bus column to show when the signals on that bus change. 

 [5] 

 



 

 Page 6 of 16 

Computer Science 9608 
Topical Past Papers 
 

Topic: 1.4.4 Assembly Language 
(d) The following table shows some of a processor’s instruction set in assembly language. 

 

 

 

 

 

 

 

The following program is to be executed. Shown are: 

• the first four instructions only of this program  
• the memory locations which are accessed by this program. 
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Complete the trace table below for the first four program instructions. Show each change in the contents of the 
registers. 

 

 

 

 [4] 

Oct/Nov 2013. P32 

3 (c) The diagram shows a program loaded into main memory starting at memory address 30 Hex. 

 

 

 

 

 

 

 

(i) How many bytes are used to store each program instruction?                                                                         [1] 
(ii) Describe the steps in the fetch stage of the fetch-execute cycle. Refer to the instruction at address 30 to 

illustrate your answer.                                                                                                                                               [5] 
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(d) The following table shows some of a processor’s instruction set in assembly language. 

 

 

 

 

 

 

 

 

The following program is to be executed. Shown are:  

• the first six instructions of this program  
•  the memory locations which will be accessed by this program. 

 

 

 

 

 

 

 

 

 

Complete the trace table below for three iterations of the loop. Show each change to the contents of the registers 
and memory location 204. 
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Oct/Nov 2013. P33 

(c) The diagram shows a program loaded into main memory starting at memory address 40 Hex. 
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(i) How many bytes are used to store each program instruction?                                                                                          [1] 

(ii) Describe the steps in the fetch stage of the fetch-execute cycle. Use the instruction at address 40 to illustrate 
your answer.                                                                                                                                                                                     [5] 

(d) The following table shows some of a processor’s instruction set in assembly language. 

 

 

 

 

 

 

 

 

The following program is to be executed. Shown are:  

• the first seven instructions in this program  
•  the memory locations which will be accessed by this program 
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Complete the trace table below for two iterations of the loop. Show each change in the contents of the register and 
memory locations. 
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4 The table below gives a subset of the assembly language instructions for a computer with a single general-purpose 
register, the Accumulator (ACC), and an index register (IX). 

 

 

 

 

 

 

 

 

 

 

 

 

The diagram shows a program loaded in main memory starting at location 100. Locations 200 onwards contain data 
which are used by the program. 
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(a) (i) The instruction at address 102 is fetched. 
 

 

 

 

 

Show the contents of the registers after execution.  

Write on the diagram to explain.                                                           [2] 

(ii) The instruction at address 100 is fetched. 

 

 

 

 

 

Show the contents of the registers after execution. Write on the diagram to explain.                                        [3] 

(b) The given table of instructions shows the binary number used for each instruction’s opcode.  
All instructions in machine code are stored as a 16-bit pattern, with the opcode as the first 8 bits and the 
operand as the second 8 bits. 
(i) What is the maximum number of different instructions this processor could have?                             [1] 
(ii) Consider the instruction: 

0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 
Describe what this instruction does.                                                                                                               [2] 

(iii) Programmers prefer to write machine code instructions in hexadecimal. Explain why.                       [1] 
(iv) What is the hexadecimal number for the instruction shown in part (b)(ii)?                                            [1] 

Show the machine code for the following instructions: 

(v) LDI 150 

                
[2] 
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(vi) LDV 15 

                
[2] 

(c) Use the ASCII code table to trace the first four iterations of the given program. 
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4 The table below gives a subset of the assembly language instructions for a computer with a single general purpose 
register, the Accumulator (ACC), and an index register (IX). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) The given table of instructions shows the binary number used for each instruction's opcode.  
All instructions in machine code are stored as a 16-bit pattern, with the opcode as the first 8 bits and the 
operand as the second 8 bits. 
(i) What is the maximum number of memory locations which can be directly addressed?        [1] 
(ii) Consider the instruction: 

0 0 0 0 0 1 0 1 1 1 0 0 0 0 0 1 
Describe what this instruction does.                                                                                                 [2] 

(iii) Programmers prefer to write machine code instructions in hexadecimal. Explain why.         [1] 
(iv) What is the hexadecimal number for the machine code instruction shown in part (b)(ii)?    [1] 
(v) Show the 16-bit machine code for the following instruction:  

JPE 204  
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[2] 

(b) Use the ASCII code table to trace execution of the given program. 
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