Special Registers and Memory Addressing Techniques Mark Scheme
1. (a) (i) 
- The address given as part of the instruction
- is the address of the address

- of the data

- for diagram


instr:XXX100
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~because overcomes problems of file compatiblty with software

~Creation of user views of data
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~Ease of access to data
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Results:

(if) ~The address given as part of the insiruction is added 1o the contents of
-the index register (IR) instrXXX100
-to give the address of the data IR: 200
“Index register is then incremented data | 300 300
for diagram
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(b) (i) -Where memory larger than can be accessed by address in instruction
~allows ful size of register to be used for address.
~Typically if memory locations are 32 bit then 2/32 lacations can be
addressed
~Allowing more memory to be accessed

(if) -Where & number of contiguous locations
-need to be accessed in order
~e.9. contents of array.
-address in instruction does ot change, only contents of IR
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100

data 
200

(1 per -, max 3) 
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(ii) -The address given as part of the instruction is added to the contents of
-the index register (IR)

-to give the address of the data

-Index register is then incremented

-for diagram

(1 per -, max 3)

[3]
(iii)
- Address in the Instruction is the displacement

- from the address of the first/current instruction
- the value is added to the PC

[2]
(b) (i) 
-Where memory larger than can be accessed by address in instruction

-allows full size of register to be used for address

-Typically if memory locations are 32 bit then 2^32 locations can be addressed

-Allowing more memory to be accessed

(ii) -Where a number of contiguous locations

-need to be accessed in order

-e.g. contents of array

-address in instruction does not change, only contents of IR

(1 per -, max 3 per dotty, max 4) 
[4]
2. (a) 
- address in instruction is

- the address of the address of the data 
- suitable diagram worth two marks.

- used to access areas of memory that are not accessible using the space available for the address in the instruction code 
[3]
(b) - address in instruction is added to

- a value held in a special register called the index register suitable diagram worth two marks

- allows a set of contiguous data (array) to be accessed without altering instruction 
[3]
3. -contains a value which is added to the address (in the CIR)

-in order to make the address of the data

-incremented after use so that a set of data can be read one after the other without altering the raw address

[2]
4. -Direct addressing means that the value in the address part of a machine code instruction is...

-the address of the data

-Indirect addressing means that the value in the address part of a machine code instruction is the address of...

-the address of the data

-In a standard 32 bit word, 24 bits may be used for the address of the data

-this allows 2^24 locations in memory to be addressed.

-If this value points to a location which holds nothing but an address then 2^32 locations in memory can be addressed.

[6]
