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ABI

m a processor instruction set (with details like register file
structure, stack organization, memory access types, ...)

m the sizes, layouts, and alighnments of basic data types that
the processor can directly access

m the calling convention, which controls how the arguments
of functions are passed, and return values retrieved.

m how an application should make system calls to the
operating system, and if the ABI specifies direct system
calls rather than procedure calls to system call stubs, the
system call numbers.

m and in the case of a complete operating system ABI, the
binary format of object files, program libraries, and so on.
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x86-64 Calling
m Push the current value of the frame (
pointer (ebp/ rbp). This saves it so
we can restore it later. Caller
m Move the current stack pointer to the Frame - -
frame pointer. This defines the start rgu;:en ®
of the frame. L [Return Addr
m Subtract the space needed for the $rbp Old $rbp
function’s data from the stack saved
pointer. This puts the stack pointer Registers
past the space that will be used by Lo’;al
the function so that anything pushed Variables
onto the stack now will not overwrite
Argument
useful values. Build
$rSp—r (Optional)
3
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x86-64 Calling

m Execute the code for the function. (
References to local variables will be
negative offsets to the frame pointer Caller
(e.g., “movl $123, -8 (3rbp)”). Frame

m On exit, copy the value from the Argu;:ems
frame pointer to the stack pointer _ [Return Addr
(clearing up the space allocated to the %rbp Old $rbp
stack) and pop the old frame pointer. _—
This is accomplished by the “leave” Registers
instruction. +

. Local

m Return from the procedure via a Variables
“ret” instruction. This pops the
return value from the stack and Argl:i?:"t
transfers execution to that address. $rsp— . | (Optional)
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Activity 1

L = P
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Question 1

n THHEREFFS (FHE) RISCGEZCISC?
= SO KEER.

« JEOKMIZ  ThatEw,
= RRAFMS.

= SCHIE—I0RE, FEATCRAERS.
= IFROEEIRER.

= EENEHE.

= 240 IREUEERERSFFRHI TR,
= ZATERARRE,

EAIEAMAREMEHadd R1, R2, RIXEMINEEE., X
BEHIENS R s ES7es0l), FE(FHadd s, #zR,
DIHTIRIE (#zrRE—MENOISHFR) .

» BEIEAMERGMIHEM T <1235, BU—\EENSESE
REMIE, US— M EENSFESEAREE, EAMAEA
FREVH TR ABRIINE, HMEISEFeSAT.
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Activity 2
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EFR1: GRICEDE (ER!

n IPE AR RZ—

n EEEEBEBS

s ZEEAFEIS, A% (EXIN. mEfein. HEER

n FEFHRFHNFERK! ! !

n BEIREA: section5 &326, 27, 28, 29, 30, 31
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