
Spring 2009 CS 320 Exam 4  Review 
 
Note: Keep in mind that this review is designed as a practice exam & is not 
intended to be comprehensive.  While studying for t he exam, it would be prudent 
to consider variations on the questions presented h ere. You should also include 
the homework questions when reviewing for the exam.   Finally, it is possible to 
get strong clues for answering some of the question s in the review by referring 
to other questions.  In general, you should not dep end on in the actual exam. 
 
 
1. What information does a stack frame contain?  Wh y do we use it to pass 
arguments to procedures? 

 

 

 

 

 

 

 

 

2. Compare & contrast C calling convention with STD CALL convention. 
 

 

 

 

 

 

 

3. Compare & contrast a global variable with a loca l variable created on the 
stack. 

  

Contents:  non-register arguments to pass to the procedure, return address, local variables created by the 

procedure, registers saved by the procedure. 

 

We pass arguments along it if: 

-we need to use the C calling convention 

-we need to allow a variable number of arguments (determined at runtime) 

C Calling convention: allows a variable # of arguments & the caller is responsible for stack clean up 

STDCALL: procedure is responsible for stack clean up, it uses slightly less code & is used by the Windows API 

 

A global variable has space allocated to it at runtime, exists for the entire duration of the program & is can be 

accessed by any piece of code. 

A local variable on the stack is generated at runtime, exists until it is popped off the stack or overwritten & is 

generally only accessible within the scope of the code that created it (though it might also be passed back to 

another procedure). 



4. Write some assembly code for a procedure which d etermines the minimum element 
of an array of DWORDs, passing all information into  & out of the procedure using 
a stack frame.  No registers should be visibly modi fied by the procedure; that is 
the procedure should save & restore any register it  might use. 
 
Stack before procedure is called: 
address contents  
???  ??? 
???-4  ??? 
???-8  ArrayOffset 
???-12 ArraySize    ◄ (ESP) 
 

Stack after procedure returns: 
address contents  
???  ??? 
???-4  ??? 
???-8  ArrayOffset 
???-12 ArraySize     
???-16 min element  ◄ (ESP) 

 
 
  Program is on the next page.  Note that while the problem only asks for a procedure, I went ahead & provided an 

entire program listing. 



INCLUDE Irvine32.inc 

.data 

data DWORD 4,3,7,5,3,2,9,1,4 

 

.code 

main PROC 
 call Clrscr 

 call DumpRegs 

 mov EDX, OFFSET data 

 mov EAX, LENGTHOF data 

 push EDX 
 push EAX 

 call DumpRegs 
 call PutMinElementOnStack 

 pop EAX 

 ADD ESP, 8 ; skip past old args on the stack 
 call DumpRegs 

  
 exit 

main ENDP 
 

PutMinElementOnStack PROC 

; push registers onto the stack to save them 
; we'll push EAX on twice to make room for the return result 

 
push EAX 

push EAX 

push EBX 
push ECX 

push ESI 
 

; copy the return address into the extra slot 

mov EAX, [ESP+20] 

mov [ESP+16], EAX 

 
; setup 

mov ESI, [ESP+28] ; load ESI w/ offset to array 

mov ECX, [ESP+24] ; load ECX w/ size of array 

mov EAX, [ESI]    ; first element must be the smallest 

 

LP: 

 mov EBX, [ESI] 

 cmp EBX, EAX 

 jge SKIP     ; if element isn't smaller, skip 

 mov EAX, EBX ; found a smaller element, copy it 

SKIP: 
 add ESI, 4   ; move to next DWORD 

 loop LP 

 

mov [ESP+20], EAX ; all done, place answer on stack 

pop ESI 
pop ECX 

pop EBX 
pop EAX 

ret 

  
PutMinElementOnStack ENDP 

 
END main  



5. Consider the following code listing; the right m ost column indicates the 
line's location in memory.  Assume the stack starts  out empty & diagram the stack 
(including ESP) where indicated.  Note you may have  more rows than you really 
need. 
 
main PROC 

 00000000 call Clrscr 
 
 00000005 pushd 0abcdh 

 0000000A pushd 0efefh 

 0000000F call procX 
 00000014 pop ECX 

; C) diagram stack here 
  exit 
main ENDP 

 
procX PROC 

 ; A) diagram stack here 

 0000001C push EAX 
 0000001D push  EBX 
 

 0000001E mov EAX, [ESP+12] 
 00000022 mov EBX, [ESP+16] 
 00000026 cmp EAX,EBX 

 
 00000028 jl skip 
 0000002A mov [ESP+16],EAX 

; *) extra diagram from here 
skip: 
 0000002E mov EAX,[ESP+8] 

 00000032 mov [ESP+12],EAX 

 00000036 pop EBX 
 00000037 pop EAX 

 00000038 add ESP,4 
; B) diagram stack here 
 0000003B ret 

procX ENDP 
 
END main 
 
 
 
 

 
 
A) 
???? ???? 
0000 abcd 
0000 efef 
0000 000f ◄ (ESP) 
 
 
*) 
???? ???? 
0000 efef 
0000 efef 
0000 000f  
EAX 
EBX        ◄ (ESP) 
 
 
B) 
???? ???? 
0000 efef 
0000 000f  ◄ (ESP) 
0000 000f (skipped by adding 4 to ESP)  
EAX          (popped back into EAX) 
EBX          (popped back into EBX) 
 
 
C) 
???? ???? ◄ (ESP) 
0000 efef (popped back into ECX) 
0000 000f   
0000 000f 
EAX 
EBX        
 
 
 
 

 
 
 
 
 
6. Describe the function of the LEA instruction.  W hy do we need it in addition 
to the OFFSET directive? 
 
 
 
 
 
  

LEA (load effective access) returns the offset to an indirect operand.  OFFSET can only return an offset that is 

known at compile time – LEA is required for offsets that can only be calculated at runtime. 

Note: I added an extra stack diagram & some side notes to help explain how the program is changing the stack 



7. Diagram a typical input port.  What are
write to it? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8. Build a Huffman Encoding tree based on the follo wing instructions & 
frequencies: 
 
mov 60% 
add 10% 
inc 8% 
jmp  7% 
jle 5% 
push 4% 
mul 3% 
pop 2%  
rot 1% 
  

Attempts to write might be ignored, or cause some manner of device failure.

Encodings: 

mov 1 
add 010 
inc 000 
jmp  0111 
jle 0011 
push 0010 
mul 01101 
pop 011001  
rot 011000  

Diagram a typical input port.  What are  the possible outcomes if we attempt to 

8. Build a Huffman Encoding tree based on the follo wing instructions & 

Attempts to write might be ignored, or cause some manner of device failure. 

NOTE: since dummy node 0 & mul have the same frequency, we 

could have derived an alternative tree where mul is the left child 

of d1 & d0 is the right child of d1 – this would change the 

encodings of rot, pop & mul, but they would still have the same 

number of characters in their respective encodings

the possible outcomes if we attempt to 

8. Build a Huffman Encoding tree based on the follo wing instructions & 

NOTE: since dummy node 0 & mul have the same frequency, we 

could have derived an alternative tree where mul is the left child 

would change the 

encodings of rot, pop & mul, but they would still have the same 

number of characters in their respective encodings 



9. What does DMA stand for?  What is the primary mo tivation for selecting DMA as 
an I/O mechanism? 
 
 
 
 
 
 
 
 
 
 
 
 
 
10. Describe a strength & a weakness of the File Al location Table scheme. 
 
 
 
 
 
 
 
 
 
 
 
 
 
11. Describe a strength & a weakness of the List of  Blocks File Organization 
scheme. 
 

 

 

 

 

 

 

12. What factors (tradeoffs) must be considered whe n designing an instruction 
set? 

An ideal instruction set has many, small, powerful instructions that are easily implemented require little real 

estate, fast to execute, support backwards compatibility & have room for future expansion.  Any set of 

conflicting goals represents a trade off.  I.E. backwards compatibility often complicates design.  We can make 

common instructions shorter, but this complicates design, costs more & makes some instructions larger.  

Reserving some short opcodes for future expansion might mean some current ops codes end up being longer 

Strengths: allows "middle" files to grow, supports multitasking, free space tracking can be reclaimed, supports 

sparse files 

Weaknesses: increasing tree depth slows random access 

 

Strengths: relatively easy to implement, allows "middle" files to grow, supports multitasking 

Weaknesses: single point of failure, fragments easily, not ideal for random access of large files, does not support 

sparse files 

DMA stands for direct memory access.  It is an I/O mechanism that by-passes the CPU & is used in situations 

where speed so critical that going through the CPU would create an unacceptable bottleneck in I/O. 


