Stacks & Procedures Mark Scheme
1. (a) -Also known as top-down design

-Split original problem into smaller parts

-Continue splitting into smaller and smaller parts until…

-Each part can be considered to be a single process.

(1 per -, max 2) 
[2]

(b) -A procedure/small section of code…

-which returns a specific value

-The value is returned whenever the function name appears/acting just like a variable name.

(1 per -, max 2) 
[2]

2. (a) (i) - The value to be searched for is passed/in this case the actual name 

“SMITH” is passed

     
(ii) - The address of the value is passed / The location of the name is passed (allowing it to be altered if necessary).

     
[2]
(b) (i) 
- The value of the variable only exists in the procedure

- The counter used to control the loop (so that it does not effect a repeat use of the variable).

(ii) - the value of the variable exists throughout the code of the program

- the variable used to hold the details searched for (needs to be used outside the procedure).

(Note: Other examples are fine with reasonable explanation. 1 per -, max 4)
 [4]
3. (a) Information about a data item being supplied to a function or procedure when it is called (and return data to calling routine) 

[1]
(b) A parameter passed by value...

a local copy of the data is stored

in a separate location from the original

the value of the parameter can be manipulated

new value is discarded and return to original when procedure is terminated

A parameter passed by reference...

parameter is stored in original location

a pointer is passed indicating where parameter is stored

any changes will remove old value of parameter

new value available to calling program

(1 per point, max 5) 
[5]
(c) Empty stack

100 entered as return address

6 as parameter

SP above 6

6 read by procedure

SP decremented

300,2,3 added to stack

SP above 3

3 and 2 read,

SP decremented twice

End of second procedure, return address read as 300

SP decremented

End of first procedure, return address 100 read

SP decremented

Accept any consistent use of SP

Diagrams showing the above are acceptable

(1 per point, max 6)

[6]
4. (a) -a number of programmers can all work on the same piece of software

-individual expertise can be utilized

-errors are far more easily spotted because…

-each procedure/function is much simpler to solve than the original problem

-individual procedures are far easier to test than a whole project

-library routines can be utilized

-procedure can be used multiple times

-functions are mathematically provable to be correct/faulty

(1 per -, max 4) 
[4]
 (b) -return address placed on stack

-along with values of parameters

-parameters read off stack by procedure

-any returning values placed on stack by procedure

-return to address at top of stack at end of procedure.

(1 per -, max 4) 
[4]
