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Software Development Process

» Object

More Files
XX .0
Yy .o
Text Source o Preprocessed
Editor . File — Preprocessor Source File
. f0.c €x.:. gcc -E fl.c
: [ASCIT] [ASCII]
Object Assembly
File Assembler File Compiler
£3.0 ex.: as £2.s ex.: ccl
[BIN] [ASCIT]
More Object Files - Executzhile Image of the
XX.0 inker Fil, [y - X
yy.0 — > 14 > fle: exe >{Loader ; Running Program
[BIN] in Memory
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Programming Model: x86 (IA32)

registri per uso generale registri specializzati
accumulatore EAX EIP instruction pointe
AX
AH AL Ip
AERNRNANRRRERNANNRNNERANEREREN [AESNERENERENENSNRNNNRRNNNRNET]
base EBX ESP stack pointer
BX
BH BL Sp
pevoveenvnrnraeloonrennlornrne perererpreenraelornrrrnrnnnIntg
contatore ECX EBP base pointer
CX
CH CL BP
perrrreprarnraedoanreanlornrneg AR RENE NN RNNNNE NN ANT|
dari EDX EFLAGS flag
DX
DH DL FLAGS
prvvvvnvenevnnelovnrnualbornnneg povavenvennvennbornrnrnrnrnrnin
source index ESI
SI
AENNERERE RN N NN NN NN AR NN
sstination index EDI
DI
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Programming Model: x86 (IA32)

accumulatore

base

contatore

dati

source index

estination index

registri per uso generale registri specializzati

EAX EIP instruction pointe

AX
AH AL IP

16-BIT FLRGg REGISTER

31 23 15 ?

U[R D|I S|Z| |a]| |P
5 v O O O a a| |8y |1
F| |T F|F F F

UIRTUAL 8886 MODE—X

RESUME FLAG—X

NESTED TASK FLAG—X

10 PRIVILEGE LEVEL—X
OUERFLOW

O
4

DIRECTION FLAG—C
INTERRUPT ENABLE—X
TRAP FLAG—S

SIGN FLAG—S

ZERO FLAG—S
AUXRILIARY CARRY—S
PARITY FLAG—S
CARRY FLAG—S

§ = STATUS FLAG, C = CONTROL FLAG, X = SYSTEM FLAG
NOTE: @ OR 1 INDICATES INTEL RESERVED. DO NOT DEFINE
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Programming Model: x86 (I1A64)

General Purpose Also: & segment registers, control, status, debug, more

Registers [GPRS) Address Space
RAK 2*64-1 Legacy 86 reglsters
REX Stack Mew X644 reglsters
:Ei Instruction Polnter/Flags
REF RIF
RSI EFLAGE | RFLAGS
RDI B3 a
RSP
RE 7 0
s a 15 [] Byte
31 | I Waard
:i: 63 "E 1= | Doublewsrd
R12 127 B [ ] qh.lﬂﬂhﬁ-l'ﬂ
R13 |2 e er—— Doubrle (uadword
Riﬂ — Iﬂi:l"b-lll.ﬂﬂ AR L LET elf—
R1% 128-bit XM Registers
E ] HME
XMl
XM
Ba-bit floating point T
and 64-bit MM reglsters MM
I:I:II'I.IE'I"].I 1d} KHMS
FHE Part FPRE MR MG
FFRI1/MHX1 HM T
FPRI /MHXZ THME
FPR3 M KM
FPR4 x4 LHM1a
FPRS//HHXS AM11
FPRE/MMEA aMLZ
FPRYT [HHXT iHM13

LHM14

e . WHM15

1z7 a
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Segment Registers and Flat Memory

Code
Segment
Segment registers
~ Data
C5 — Segment
0=
= Stack
=5 Segment
ES T
F§ —m8M8M8
=3 "
Data
Segment
Data memory
L Segment
Segment regiters
Data
- Segment

CS

DS —| Code

SS Segment
ES

FS
GS
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C Programs Memory Layout

» HEAP: malloc, calloc, new ...
» STACK: automatic variables

o h high
pus address command-line arguments
0 and environment variables
(@)
p p stack
heap
e ~~, initialized to zero
data(bss) JL.  Tpesec
initialized AN casid T
data program file by
low text EXEeC
address \/
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Memory organization and accessibility

Data Type |Size Memory organization
Byte 8 bits
Word 16 bits
Doubleword |32 bits
Quadword |64 bits Intel
Little Endian
Address 0x100 0x101 0x102 0x103
\ 0x04 @ 0x03 ‘ 0x02 ‘ 0x01 ‘
Data é " '
0x01020304
Big Endian
Address 0x100 0x101 0x102 0x103
0x01 0x02  0x03 @ 0x04
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