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CMPT 295
Lecture 16 – Midterm 1 Review Session



Go over Rounding - Lecture 6 Slide 13:  
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Assignment 3 Question 1 a. iii
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frac: 1100 1100 1100 1100 1100 110 01100 …



Assignment 3 Question 1 a. iv
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frac: 0101 0101 0101 0101 0101 010 101 …



Assignment#2 Question 2 g., h., i., k. 
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From lecture 6 Slide 15

1.0 <= M < 2.0
1.0 <= M <= 2.0 – ε
1.0 <= (1 + frac) <= 2.0 – ε
0.0 <= frac <= 1.0 – ε



Assignment#3 Question 1
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Assignment#3 Question 2

12



13



Assignment#4 Question 2
In the assembly code, there are a lot more steps than in the 
C code, so how to match them and create the C code. 

Hand tracing code!
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Example
long mult2(long a, long b) {
  long s = a * b;
  return s;
}

void multstore(long x, long y, long *dest) {
    long t = mult2(x, y);
    *dest = t;

 return;
}

0000000000400540 <multstore>:
  400540: push   %rbx # Save %rbx
  400541: mov    %rdx,%rbx # Save dest
  400544: callq  400550 <mult2> # mult2(x,y)
  400549: mov    %rax,(%rbx) # Save at dest
  40054c: pop    %rbx # Restore %rbx
  40054d: retq # Return
18

0000000000400550 <mult2>:
  400550:  mov    %rdi,%rax # a 
  400553:  imul   %rsi,%rax # a * b
  400557:  retq # Return

From our Lectures 14 and 15
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Example – Steps 1 and 2 M[]

%rsp

Stack

%rsp

0000000000400540 <multstore>:
  400540: push   %rbx # Save %rbx
  400541: mov    %rdx,%rbx # Save dest
  400544: callq  400550 <mult2> # mult2(x,y)
  400549: mov    %rax,(%rbx) # Save at dest
  40054c: pop    %rbx # Restore %rbx
  40054d: retq # Return

0000000000400550 <mult2>:
  400550:  mov    %rdi,%rax # a 
  400553:  imul   %rsi,%rax # a * b
  400557:  retq # Return

%rip

%rdi

%rsi

%rbx

%rax

%rdx
19

Top

0x120

0x400540

ret address
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Example – Steps 3 and 4

0000000000400540 <multstore>:
  400540: push   %rbx # Save %rbx
  400541: mov    %rdx,%rbx # Save dest
  400544: callq  400550 <mult2> # mult2(x,y)
  400549: mov    %rax,(%rbx) # Save at dest
  40054c: pop    %rbx # Restore %rbx
  40054d: retq # Return

0000000000400550 <mult2>:
  400550:  mov    %rdi,%rax # a 
  400553:  imul   %rsi,%rax # a * b
  400557:  retq # Return

%rsp

%rip

%rdi

%rsi

%rbx

%rax

%rdx
20

Top

M[]

%rsp

Stack

0x400544

ret address

0x118

%rbx
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Example – Steps 5 and 6

0x400549

%rdi

%rsi

%rbx

%rax

%rdx
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%rbx

Top
%rsp

Stack
0000000000400540 <multstore>:
  400540: push   %rbx # Save %rbx
  400541: mov    %rdx,%rbx # Save dest
  400544: callq  400550 <mult2> # mult2(x,y)
  400549: mov    %rax,(%rbx) # Save at dest
  40054c: pop    %rbx # Restore %rbx
  40054d: retq # Return

0000000000400550 <mult2>:
  400550:  mov    %rdi,%rax # a 
  400553:  imul   %rsi,%rax # a * b
  400557:  retq # Return

M[]

0x110%rsp

0x400553%rip

ret address
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Example – Steps 7, 8 and 9

0000000000400540 <multstore>:
  400540: push   %rbx # Save %rbx
  400541: mov    %rdx,%rbx # Save dest
  400544: callq  400550 <mult2> # mult2(x,y)
  400549: mov    %rax,(%rbx) # Save at dest
  40054c: pop    %rbx # Restore %rbx
  40054d: retq # Return

0000000000400550 <mult2>:
  400550:  mov    %rdi,%rax # a 
  400553:  imul   %rsi,%rax # a * b
  400557:  retq # Return

0x118%rsp

0x400549%rip

%rdi

%rsi

%rbx

%rax

%rdx
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%rbx
Top

M[]

%rsp

Stack
ret address

Homework
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Next next Lecture
 Introduction

 C program -> assembly code -> machine level code
 Assembly language basics: data, move operation

 Memory addressing modes
 Operation leaq and Arithmetic & logical operations
 Conditional Statement – Condition Code + cmovX
 Loops
 Function call – Stack – Recursion

 Overview of Function Call 
 Memory Layout and Stack - x86-64 instructions and registers
 Passing control 
 Passing data – Calling Conventions
 Managing local data
 Recursion

 Array
 Buffer Overflow
 Floating-point operations20
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