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Ka reikia nurodyti apie procesoriaus

architekturg?

Programuotojui matoma architektura:
Registrai, matomi programuotojui
Atminties adresavimas
Duomeny formatai
Procesoriaus komandos
Jvestis ir iSvestis

Pertraukimy apdorojimas
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Siek tiek istorijos

MAX
< MODE
[ello] m i} 40PV
AD142 39[3AD15
Ap133 38[JA16/53
AD12] 4 37[AA17/54
Aap115 36[JA18/S5
Apto]s 35[0A19/56
aps 7 34 BHE/S7
AD8[]8 33JMN/MX
AD7 Q9 soss  S2[ARD
ADsCJ10  cPu  31[JRQ/GTO
ADS 11 30 RQ/GT1
AD4 Q12 29[ LOCK
Ap3]13 28152
AD20]14 27 3s1
AD1d15 26150
Apo]16 25[3as0
g7 24051
INTRC]18 233 TEST
ckie 22 [FAREADY
GND ] 20 21| RESET

(Intel 1990)

MIN
MODE

(HoLD)
(HLDA)
(WR)
(M/10)
(oT/R)
(DEN)
(ALE)
(INTA)

}

1974 8080 8-bit; Addr: 16 bit (64K)
1978 8086, 8088 16-bit; Addr: 20 bit (1MB)

1982 Intel® 286 16-bit (protected memory);
Addr: 24 bit (16MB)

1985 Intel386™ 32-bit; Addr: 32 bit (4GB);
1989 Intel486™ 32-bit (+FPU, more instr.);
Addr: 32 bit (4GB);

1993 Intel® Pentium® 32-bit (faster, more
instr.); Addr: 32 bit (4GB);

1995-1999 The P6 Family of Processors 32-bit;
Addr: 32 bit (4GB);

1999 AMD Opteron 64-bit; Addr: up to 64
bit

2001-2007 The Intel® Xeon® 64-bit, Addr: up
to 64 bit.

(Intel 2020)
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Zymeéjimy susitarimai

@ #GP(0) ISsimtiné situacija, sukelta komandos vykdymo metu

@ 1011b Dvejetainis skaicius (Siame pavyzdyje — keturiy bity).

@ DEAD BEEFh Sesioliktainis skai¢ius. Pabraukimo simboliai
gali buti naudojami skaitomumui pagerinti.

@ 128 Desimtainis skaicCius (jei iS konteksto neseka kita).

@ 7:4 Bity diapazonas, nuo 4-o iki 7-o imtinai. Vyriausias
bitas (7-as bitas) paminétas pirmas. Kableliai gali buti
naudojami praleistiems bitams pazymeéti.
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Registrai (x86) — istorija: 8008

8 bit
Flags

<>
CIFEE

7 levels
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Registrai (x86) — istorija: 8080

Intel 8080 CPU

8 bit 8 bit
| A |sz ac P c| Flags
L8 [ c |
Lo [ e |
L a1 L |
16 bit
I PC |
I SP I
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8 bit
Flags

[c] [P 2] [5]
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Registrai (x86)

Intel 8086 CPU

16 bit 16 bit 8 bit 8 bit
<Bbi, Bhity [ A [sz ac P C] Flags
[ AX & | ] SP | [ B [ C |
| onocx a | | BP | I 5 I = I
[ BX o | | Sl | [ H | L |
[ooox o [ L_of ] 16 bit

3bits 6 bits
used used
| IP | | | Fags | | PC |
Control  Status I Sp I
[ e | [__bos |
[ ss | [ & |

(Intel 1979)
https://www.youtube.com/watch?v=7xwjjolDnwg
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Registrai (80386)

Intel 80386 CPU

16 bit 16 bit 16 bit 16 bit
8 bit. 8 bit.
EAX: | [ A Ax a ] EsP: | | SP ]
EBX: [ [ v cx o | ese | | BP ]
ECx: [ [en BX 8 |  ESE] | Sl ]
EDX: [ [on bx oo |  EDE| | DI ]
wd e
EIP: [ | 1P ] EFlags: [ [ T Flags |
Control  Status
| cs ] | DS ]
| Ss ] [ ES ]
| FS ] | GS ]
https://www.youtube.com/watch?v=7xwjjolDnwg

Sa

Intel x86

16 bit 16 bit
8 bit 8 bit

[ ax a ] | Sp ]
[ovcx o] | BP |
[ov Bx s ] | Sl |
[[ov DX oo ] | DI |
3 bits 6 bits
used used
[ 1P ] [T Flags |

Control  Status
[ Cs ] [ DS |
| sS ] [ ES |



https://www.youtube.com/watch?v=7xwjjolDnwg

Registrai (x86_64)

RAX MMXO0/FPRO YMM/XMMO
RBX MMX1/FPR1 YMM/XMM1
RCX MMX2/FPR2 YMM/XMM2
RDX MMX3/FPR3 YMM/XMM3
RBP MMX4/FPR4 YMM/XMM4
RSI MMX5/FPR5 YMM/XMM5
RDI MMX6/FPR6 YMM/XMMé6
RSP MMX7/FPR7 YMM/XMM7
R8 79 0 YMM/XMM8
R9 YMM/XMM9
R10 Flags Register YMM/XMM10
R11 YMM/XMM11
R12 n RFLAGS YMM/XMM12
R13 63 0 YMM/XMM13
R14 Instruction Pointer YMM/XMM14
R15 | [ er ] e YMM/XMM15

63 0 63 0 255 127 0

I:l Legacy x86 registers, supported in all modes Application-programming registers not shown include

Media eXension Control and Status Register (MXCSR) and
I:l Register extensions, supported in 64-bit mode x87 tag-word, control-word, and status-word registers

(AMD 2017), ¢ia ir toliau: panaudota gavus AMD leidima
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Segmentiné adresac

Segmento adresas pastumiamas 4-iais bitais ir sudedamas su
postumiu:

16 bit

Seg

+
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Atminties iSdéstymas

x86_64 CPU

2041
Legacy and Compatibility Mode
(Multi-Segment Model)
,,,,,,,,,,, 2321
Code Segment (CS) Base —»| - - - Jcode
Stack Segment (SS) Base —|- -
Base Address for
All Segments . o  Data Segment (DS) Base |- - ---------- 0

(AMD 2017)
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Segmenty registrai

x86, 86_64 CPU

csS

G (Attributes only)

DS ignored

ES ignored
FS

FS (Base only)
GS

GS (Base only)

55 ignored

- 0 15 0

(AMD 2017)
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Suderinamumo rezimo atminties valdymas

x86, 86_64 CPU

Protected Mode Virtual-8086 Mode

15 31 5 0 15 0

Real Mode

15 0 15 0

0 0 1
| Selector Il Effective Address (EA) I | Selector Il EA I

| Selector Il EA I

L L
31 i 0 19 l 0
Linear Address I Linear Addressl

31 0 31 0

Physical Address (PA) I Physical Address (PA) I

L
19 i 0
LmearAddressI

(AMD 2017)
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Atminties valdymas 64 bity rezime

64-Bit Mode

x86, 86_64 CPU

Compatibility Mode

0 15 0

Virtual (Linear) Address

31 0

I | Selector I

Paging

| Effective Address I

L Segmentation

!
|

3231

0

Virtual Address

Physical Address

Paging

(AMD 2017)

Physical Address
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Baity tvarka

Quadword in Memory byte7 ] 07h «— High (mostsignificant)
byte 6 | osh
byte 5 | osh
byte4 | o4h
byte3 J o3h
byte2 | o2h
byte1 | oih
byteO J ooh «— Low (leastsignificant)

High (most-significant) Low (least-significant)

Quadword in General-Purpose Register +
‘ byte 7 | byte 6 | byte 5 | byte 4 | byte 3 | byte 2 | byte 1 | byte 0 |
63 0

(AMD 2017)
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Komandos atmintyje

10 baity komandos atmintyje pavyzdys

(AMD 2017)

11

22

33

44

55

66

77

88

B8

48

0% «— High (most-significant)
08h
07h
06h
05h
04h
03h
02h
0th

00h «— Low (least-significant)

Intel x86

riy architektara nius, 2020 16 /22



Sudétingesni adresy skaiciavimai

Base I | Index I | Displacement I

Scaleby 1,2,4,0r8

«— o+ — % —

Effective Address

(AMD 2017)
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Tolimi ir artimi adresai

Near Pointer Far Pointer

Effective Address (EA) Selector | Effective Address (EA)

(AMD 2017)
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Pagrindiniai duomenuy tipai

17 Signed Integer

H 16 bytes (64-bit mode only)

H 8 bytes (64-bit mode only)

63

(AMD 2017)
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Quadword

Quadword
Doubleword
Word

Byte



Pagrindiniai duomenuy tipai

127

Unsigned Integer

16 bytes (64-bit mode only)

513-326 [Converted].eps

(AMD 2017)

Sa

8 bytes (64-bit mode only)

63

Intel x86 soriy architektara

2 bytes

Double
Quadword

Quadword
Doubleword
Word

Byte

Packed BCD
BCD Digit
Bit



ISlyginimas atmintyje

( byte/baitas 7 | 0107h
byte/baitas 6

byte/baitas 1
\ byte/baitas 0 | 0100h
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ISlyginimas atmintyje

byte/baitas 7

byte/baitas 6

byte/baitas 1

byte/baitas 0

0107h

0103h

0100h

Saulius Gr:
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Apibendrinimas

@ Procesoriy x86 architektura liko suderinama dvejetainiy
komandy lygyje (!) su 8086/8088 procesoriumi ilgiau nei
40 (1) mety

@ Islygintas operando dydziui kreipimasis j atmintj pagreitina
programos darba beveik visoms architekturoms ir butinas
kai kurioms iS ju

@ x86_64 architektura turi ploksc¢ig atminties modelj, 16 64
bity bendros paskirties registry, 16 vektoriniy registry ir 8
slankaus kablelio registrus
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