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Processor State (x86-64, Partial)
¢ Information about 

currently executing 
program
§ Temporary data

( %rax, … )
§ Location of runtime stack

( %rsp )
§ Location of current code 

control point
( %rip, … )

§ Status of recent tests
( CF, ZF, SF, OF )

%rip

Registers

Current stack top
Instruction pointer

CF ZF SF OF Condition codes
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%r8

%r9
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%r11

%r12

%r13
%r14

%r15

%rax

%rbx

%rcx

%rdx

%rsi

%rdi

%rbp



4Bryant and O’Hallaron, Computer Systems: A Programmer’s Perspective, Third Edition

Carnegie Mellon

Condition Codes (Implicit Setting)
¢ Single bit registers

§CF Carry Flag (for unsigned) SF Sign Flag (for signed)
§ZF Zero Flag OF Overflow Flag (for signed)

¢ Implicitly set (think of it as side effect) by arithmetic operations
Example: addq Src,Dest ↔ t = a+b
CF set if carry out from most significant bit (unsigned overflow)
ZF set if t == 0
SF set if t < 0 (as signed)
OF set if two’s-complement (signed) overflow
(a>0 && b>0 && t<0) || (a<0 && b<0 && t>=0)

¢ Not set by leaq instruction


