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• Explicitly Setting by Compare Instruction 

• cmpq src2, src1
• cmpq b,a
• like computing a-b without setting destination 

• CF set if carry out from most significant bit (used for 
unsigned comparisons) 
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• like computing a&b without setting destination  

• Sets condition codes based on value of src1 & src2 
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%rbx 
%rcx 
%rdx 
%rsi 
%rdi 

%rbp 

CF ZF SF OF 

%rip 

Registers

Instruction Pointer
Condition Codes



CONTROL

READING CONDITION CODES
• SetX Instructions 

• Set low-order byte of destination to 0 or 1 based on 
combinations of condition codes 

• Does not alter remaining 7 bytes

%rsp 

%r8 
%r9 
%r10 
%r11 
%r12 
%r13 
%r14 
%r15 

%rax 
%rbx 
%rcx 
%rdx 
%rsi 
%rdi 

%rbp 

CF ZF SF OF 

Registers

Condition Codes

SetX	 Condi+on	 Descrip+on	
sete ZF Equal	/	Zero	
setne ~ZF Not	Equal	/	Not	Zero	
sets SF Nega+ve	
setns ~SF Nonnega+ve	
setg ~(SF^OF)&~ZF Greater	(Signed)	
setge ~(SF^OF) Greater	or	Equal	(Signed)	
setl (SF^OF) Less	(Signed)	
setle (SF^OF)|ZF Less	or	Equal	(Signed)	
seta ~CF&~ZF Above	(unsigned)	
setb CF Below	(unsigned)	

SetX
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READING CONDITION CODES

• Can reference low-order bytes
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CONTROL

READING CONDITION CODES
• SetX Instructions 

• Set single byte based on combination of condition 
codes 

• One of addressable byte registers 

• Does not alter remaining bytes 

• Typically use movzbl to finish job 

• 32-bit instructions also set upper 32 bits to 0

%rsp 

%r8 
%r9 
%r10 
%r11 
%r12 
%r13 
%r14 
%r15 

%rax 
%rbx 
%rcx 
%rdx 
%rsi 
%rdi 

%rbp 

CF ZF SF OF 

Registers

Condition Codes

SetX

Greater Than Example



CONTROL

READING CONDITION CODES
• SetX Instructions 

• Set single byte based on combination of condition 
codes 

• One of addressable byte registers 

• Does not alter remaining bytes 

• Typically use movzbl to finish job 

• 32-bit instructions also set upper 32 bits to 0

%rsp 

%r8 
%r9 
%r10 
%r11 
%r12 
%r13 
%r14 
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%rax 
%rbx 
%rcx 
%rdx 
%rsi 
%rdi 

%rbp 

CF ZF SF OF 

Registers

Condition Codes

SetX

Greater Than Example



wcpkneel: objdump -d file 

KEY DISASSEMBLY COMMANDS

disassemble the executable parts of file

wcpkneel: objdump -x file 
disassemble all parts of file and show sections

wcpkneel: objdump -j.rodata file 
disassemble just the .rodata section of file



CONTROL

READING CONDITION CODES
• SetX Instructions 

• Set single byte based on combination of condition 
codes 

• One of addressable byte registers 

• Does not alter remaining bytes 

• Typically use movzbl to finish job 

• 32-bit instructions also set upper 32 bits to 0
%rsp 

%r8 
%r9 
%r10 
%r11 
%r12 
%r13 
%r14 
%r15 

%rax 
%rbx 
%rcx 
%rdx 
%rsi 
%rdi 

%rbp 

CF ZF SF OF 

Registers

Condition Codes

SetX

Register	 Use(s)	

%rdi Argument	x 

%rsi Argument	y 

%rax Return	value 

int gt (long x, long y) 
{ 
  return x > y; 
} 

  cmpq   %rsi, %rdi   # Compare x:y 
 setg   %al          # Set when > 
 movzbl %al, %eax    # Zero rest of %rax 
 ret 



CONTROL

READING CONDITION CODES
• SetX Instructions 

• Set single byte based on combination of condition 
codes 

• One of addressable byte registers 

• Does not alter remaining bytes 

• Typically use movzbl to finish job 

• 32-bit instructions also set upper 32 bits to 0
%rsp 

%r8 
%r9 
%r10 
%r11 
%r12 
%r13 
%r14 
%r15 

%rax 
%rbx 
%rcx 
%rdx 
%rsi 
%rdi 

%rbp 

CF ZF SF OF 

Registers

Condition Codes

SetX

Register	 Use(s)	

%rdi Argument	x 

%rsi Argument	y 

%rax Return	value 

int gt (long x, long y) 
{ 
  return x > y; 
} 

  cmpq   %rsi, %rdi   # Compare x:y 
 setg   %al          # Set when > 
 movzbl %al, %eax    # Zero rest of %rax 
 ret 






