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JMP Jump to

T i JMP addr16 ; presko¢ na adresu addr16
Operandy: destination, source pizka: 3 Byte Cykly: 10
r | Priznaky: SZAPC
L |
Bl I 1111 Popis: Presunie addr16 do registra PC, tym sa presunie vykonavanie programu do inej Casti pamati
as I Priklad:

i START: MOV A,B ; nacitaj hodnotu z B

| RAR ; posun hodnotu vpravo

| JMP START ; vrat sa na zaciatok

|

JMP Jump to JMP Jump to

MEMORY
Adresa Data
START:  NOP Al F 0000 | NOP
8 c 0001_| WVIA, START: MVI A, 07h
MVI A, @7h B E £‘§§ MuV?I"A.
0004 MOV B,
MOV B,A o 308 AT MOV B,A
) sP 0008 00
0007 00
HLT 00| 1oh LOOP: MVI A, 01h
000A 14n
JMP 0000
0040 |MOVBA ADD B
IMP START soiz | e
] JMP LOOP
0045
0048

BRANCH - Vetvenie programu

‘ A« [M] ‘ ‘ A—[M] ‘ ‘ A<M ‘

&>

&




Jz, JNZ

Jump if (not) Zero

JNZ addr16 ; presko¢ na adresu addr16
JZ addr16 ; presko¢ na adresu addr16
Operandy: destination, source Dizka: 1 Byte Cykly: 4(5)
Priznaky: SZAPC
Popis:
Priklad:
SUB B ; odpocitaj B
JZ 01C00h ; ak su rovnake, vysledok je nula a skoc niekam prec
MOV B,A ; vysledok uloz do B, lebo nie su rovnake...
CMP Compare
CMP reg ; porovnaj A s registrom
CMP addr16 ; porovnaj A's obsahom pamati
Operandy: A,B,C,D,E,H,M pizka: 1 (3) Byte Cykly: 4 (7)
Priznaky: SZAPC
R
Popis: Instrukcia CMP M nastavi F tak, ako keby bol obsah z X odpogitany od obsahu A.

49 Priklad 4: ktoré z dvoch éisel je vac§ie? cam=1 1 a<x

Carry=0 if A2X

Na rozdiel od SUB v8ak obsah Akumulatora ostdva nezmeneny. F je nastavené nasledovne:

Zero=1 if A=X
Zero=0 if A#X
Carry=1 if A<X
Carry=0 if A2X

(A a X chapeme ako neznamienkové binarne ¢isla)

V pamati st za sebou uloZzené dve Cisla. Najdi vacsie z nich

a uloz ho na dal$iu poziciu v pamati.

HOTOVO:

MEMORY
Adresa Data
Al F 0000 LDA
ORG 0010H o < A
DB 03H,02H,00H H L 0003 | MOV BA
0004 LDA
ORG 0000 Socos i
LDA  0010h oo [ cupe
MOV  BA "“ A1)
LDA 0011h 000A 12
CMP B [ o0 e
JNC  HOTOVO om0 |
MOV AB e |
STA  0012h o —
HLT 0011 02
[1H 00
0013

JC, JNC

JNC addr16 ; presko¢ na adresu addr16

JC addr16 ; presko¢ na adresu addr16
Operandy: destination, source Dizka: 3 Byte Cykly: 10
Priznaky: SZAPC
Popis: PreskoCi na zadanu adresu v pripade, Ze je podmienka splnena

Priklad:

4@ Priklad 4: ktoré z dvoch ¢isel je vac¢sie?

V pamati st za sebou uloZené dve ¢isla. Najdi vacsie z nich
a uloz ho na dal$iu poziciu v pamati.

if A<X
if A2X

Carry =
Carry=

ORG 0010H

DB 03H,02H,00H

LDA  0010h
MOV BA
<> LDA  0011h
~ e CMP B
~ JNC  HOTOVO
MOV AB
HOTOVO:  STA  0012h
HLT

(inted EVOLUTION OF 64-BIT COMPUTING

Look Inside:

L Intef'launches 4-bit 4004

Intel's 8-bit 8008 processor FINCIDPERCESS0E

Intel BOBG first 16-bit,

start of x86 era 1978

1978
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Jump if (not) Carry



80286, 16-bit processor

860 microprocessor
First 64-bit processor that
integrates on a single chip
HPC capabilities

Intel Pentium, 32-bit, but with
64-bit external databus,
other innovations to increase
speed

Intel CPU Evolution

‘ intel' inside™

b= CORE
CORE 7th Gen
2006: 2010: 2017:
Intel Core launch Westmere Kaby Lake
Core 2 Duo: 2C Core i3: 2C Corei3: 2C
Core 2 Quad: 4C Core i5: 2C Core i5: 4C

Core i7/i7X: 4C/6C
Core i9/i9%: 10-18C

Core i7: 4C/6C

intel

CORe

2022:
Alder Lake

Core i3: 4C

Core i5: 4P+8E
Core i7: 8P+4E
Core i9: 8P+8E

copiREcToR)

= cardE
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23048

11/23/2025

Intel'announces 64-bit Intef| o —=u
Atom processors that can run
Windows'8.1

Intel celebrates 14 years
of 64-bit innovation.

What is the next evolution of
64-bit processing?
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Architektira Intel x86

Microchip AVR® 32-bit AVR UC3

=vyvoj + spatna kompatibilita

Intel Instruction Set Architecture (ISA)

.

.

8080 (1974)

8086 (1978)

8087 (1980)

80286 (1982)

80386 (1985)

8-bitovy mikroprocesor
Accumulator, 3 registrové pary

16-bitové rozdirenie 8080
CISC procesor (complex instruction set)

aritmeticky (floating-point) koprocesor
Pridané FP instrukcie a sada registrov

24-bitové adresovanie, MMU
segmentovy pristup k paméti a jej ochrana

32-bitové rozsirenie (dnes ozn. IA-32)
pridané rezimy adresovania aj instrukcie
okrem segmentového aj strankovy pristup

Architektura Intel x86-64

AMD64 (2003)

EM64T (2004)

Intel Core (2006)

rozsirenie architektury na 64 bitov

Extended Memory 64 Technology

Pentium 4 Prescott, Pentium D = Intel prijal AMD64 (s Gpravami)
pribudliinstrukcie SSE3

pribudliindtrukcie SSE4, podpora VM (virtual machine)

Intel Core i7 (2008) Advanced Vector Extension, dlh3ie registre SSE, viac in3trukcii

Core i5 (2009)
Core i3 (2010)

Intel Adler Lake (2021)

Hybrid design with performance (Golden Cove)
efficiency cores (Gracemont)

support for PCle Gen5 and DDR5

updated Gaussian Neural Accelerator (GNA3)
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Data
Bus 4L
75 73
Clock { 1
il
o, |&o,, ,
Addsub
— Extem
Control circuit
Function —
|—= Done
Figura 7.73 A digital system that implemens a simple procossor.

Architektura Intel x86

Intel Instruction Set Architecture (ISA)

1486 (1989)

=dalsi vyvoj

pipeline, cache a FPU priamo na ¢&ipe

konkurencia: AMD, Cyrix

Pentium (1993) superskaldrny procesor, 64-bit data + nechvalne znama FDIV bug

neskér pribudli indtrukcie MMX (Multi-Media eXtension)

Pentium Pro (1995), Pentium 11 (1997) -- nova mikroarchitektura

1o 1y 1y 1 1 80, 0,8, 0

Pentium I11 (1999)

Pentium 4 (2001)

24 0% % % goit posiion)

pribudliinstrukcie SSE (Streaming SIMD Extensions) aj s registrami

nové mikroarchitektura, pribudliinstrukcie SSE2

Intel 5085 registers.

Tola et s et 2 Y o % % T % % O O %2 % o (bt pasition)

Main registors Main registers
A Fags Program Siatus Word AH AL AX (primery sceumialor)
B c 3 B B BX (hase accumnlator)
o E o o o €K {courer accumuister)
H L H incirect address) DH o DX (aceumulstar, other functiens)
Index registers Indox rogisters
5P Stack Painter a00n s ‘Source Index
Program counter gooo o Destination Index
PC Pragram Courtes T o Base Painter
Status register anon £l Stack Pointar
SEENENEE e Prograim counter
a000 P Insiruction Painter

Segment registers
0000 Code Segrent
0000 Data Segment
0000 ExraSegment
000D Stack Segment

#0888

‘Status register
JEEEBENTEE AR EE Feos



Intel 80386 registers

Segment selectors (16 bits)

ol t} o T (vit position)
Main registers (5/16/32 bits) cs Code Segment
EAX ax AL Accumulatar register os Data Segment
Base register
e s st o ES ExtraSegment
ECX =3 cL Count register
Fs F Segment
EDX =23 =5 Data register
Indax registars (16432 bits} e G segment
Esi sl Source Index 55 Stack Segment
EDI ol Destination Index Status register
esp & Base Poinier WO 3
Trte s e ts 121 Yo % U U U % % %5 O O O fbit position)
esp s Stach Pointer

Program counter (1632 bits)
ER P

] 1 7 (]
+ Exponent

+ Exponent
*

+

|Instustan Pointer

VRoNioPLODI|T8Z0 A0 P 1 CEriag:

8086 inStrukcie
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Data Transfer Instructions

Mult. And

MOV Move byte or word
XCHG  Exchange byte o word
XLAT  Translate byte

LEA  Load effctive address
LDS  Load pointer using DS

LES Load pointer

Add byte or word
Add byte or word with carry
INC  Increment byte or word by |
ASCII adjust for additio
Decimal adjust for addition

Div. Arithmetic

Multiply byte or word, unsigned
Integer divide byte or word, unsigned
Multiply byte or word, signed
Integer divide byte or word, signed
ASCII adjust for multiply

ASCII adjust for division

Convert byte to word

Convert word 1o doubleword

“AND" byte or word
Inclusive “OR™ byte or word
Exclusive “OR" byte or word

Arithmetic Instructions

Subtract byte or word

Decrement byle or word by |
Negate byte or word

ASCII adjust for subtrac

Subtract byte or word with borrow

Decimal adjust for subraction

 Shift arithmetic/log:

or negation of byie or word
Compare word or byte
Rotate Instructions

I left byte or word
Shift logical right byt o word

Shift arithmetic right byte or word
Rotate left byte or word

Rotate right byte or word

CMP_ Comparc operands Rotate left through carry, byte or word
Control Unit Numeric Execution Unit
8087 Data Types Eanant Fracson
Bub B
3 £ 15 0 (bit position)
B0-bit extended- — 1
Fraction o /
precision real Pwnmmn/
e Shier
84.bit double-precision e
Fraction
real T
32-bit single-precision o
+ Exponent Fraction It singe-pracisy i e
real —.-
BCD Integer 18-digit decimal integer Dwn b
Cperanch o Tarpery
Integer 84-bit binary integer Queun Fogasrs
+ Integer 32-bit binary integer
% Integer  16-bit binary integer w
@
(@
HEE §
A [ 2
]
. Ainsang b
Stah = o3 Trackimg )
e @
b e - 8087




8087 inStrukcie

Class
Data Transfer

Arithmetic

Comparison
Transcendental
Constants

Processor Control

Instructions

Load (all data types), Store (all data types), Exchange

Add, Subtract, Multiply, Divide, Subtract Reversed, Divide Reversed,
Square Root, Scale, Remainder, Integer Part, Change Sign,

Absolute Value, Extract

Compare, Examine, Test

Tangent, Arctangent, 2°x-1, Y*Log2(X + 1), Y*Log2(X)

0, 1, m, Logle(2), Loge(2), Log2(10), Log2(e)

Load Control Word, Store Control Word, Store Status Word,

Load Environment, Store Environment, Save, Restore, Enable Interrupts,
Disable Interrupts, Clear Exceptions, Initialize

Kompilator musi vediet, pre aky potitat preklada, ak nemé FPU, tak je potrebné chybajice
instrukcie nahradit prislusnym podprogramom - emulicia 8087.

Zasobnik (stack) STACK POINTER mmmmm> '—3_;

Podprogramy

CALL

UFO

CALL
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8087 Emulator Speed Comparison
Approximate Execution Time in pys @ 5 MHz Clock

Instruction 8087 8086 Emulation
Multiply (single precision) 19 1600
Multiply (double precision) 27 2100
Add 17 1600
Divide (single precision) 39 3200
Compare 9 1300
Load (single precision) 9 1700
Store (single precision) 18 1200
Square root 36 19 600
Tangent 90 13 000
Exponentiation 100 17 100

Call

CALL addr16 ; zavolaj funkciu na adrese addr16

Operandy:

Priznaky:
Popis:
Priklad:

START:

RET

Zasobnik (stack)

MEMORY
InStrukcie PUSH a POP Adresa |Data
0000
Ukladaju sa vzdy dva bajty 0001
(adresa alebo RP) 0002
PUSH HL .
SP— SP-1
0037
[[SP]] < reg. H
SP — SP -1 0038
[[SP]] — reg. L 0039
A F 003A
POP BC
Reg. B« [[SP]] B C 0038
SP«— SP +1 D E 003C
Reg. C « [[SP]] H L 003D
SP— SP+1 003E
PC 12 34 003F
SP [ 00 40 | ‘ 0040

pizka: 3 Byte Cykly: 10+7

Presunie addr16 do registra PC, tym sa presunie vykonavanie programu do inej asti pamati.
Naviac oproti JMP odloZi do zasobnika navratovu adresu.

MOV A, B
CALL Odmocni

; nacitaj hodnotu z B
; chod vypocitat odmocninu

Return

Stack Pointer
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MEMORY
~ £l Adresa |Data
Zasobnik (stack) VEMORY CALL addr iesa | Da
Adresa |Data 0001 40
gggg ((SP)-1) — PCH gg %
AE T e ((SP)-2) — PCL 0004 |SUB
) (SP) —(SP) -2 0005 [CALL
;ukladame do zasobnika: BC (PC) «— addr 0006 | 37
SPSW = A+ F DE 0037 0007 | 00 |
e HL 0008 |NOP
PUSH D — 0038 0009 |HLT|
PUSH H
gggi 0000 ORG  0000h 0%
;robime nieco ine: 0000 31 40 00 LXI SP,0040h .
MVI A, 3 gg;g 0003 00 NOP 0037 | INR
MVI B, 4 0004 97 SUB A 0038 |RET|
ADD B PC 003D 0005 CD 37 00 CALL 0037h 0039
) 003E 0008 00 NOP A F 0034
;vyberame zo zasobnika: 003F | 0009 76 HLT B c 0038
POP B
S0 H SP [00 40 | memmmp | 0040 0037 ORG  0037n i v e
o gsw 0037 3c INR A I
c 0038 C9 RET pC ] 003F
HLT SP [ 00 [ 40 | e | 0040

PreruSenia (interrupt) Prerusenia - udalosti

zakazat  El « HW: | .
povolit DI « vstup z klavesnice
maskovat’ « prisla posta (znak)

« uplynul ¢éas
. pomala periféria je hotova

i oSW:
Dopy_tovame « delenie nulou
(pooling)

Prerusenie
Prerusenia - viaczdrojové, priorita WEMORY X
10VE, P Adresa [Dala Prerusenia (interrupt)
0000 | LDA
8051 Interrupts ﬁ; ;g
0003 MOV
0004 | LDA
0005 11
0006 00
0007 | ADD
0008 STA
0009 12
Interrupt to CPU 000A 00
0008
000C
000D
000E
000F
0010 02
0011 03
0012 | 00 |
0013 |
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[ T 1 Rarwara

FROGRAM VEMORY 15 REGISTERS EXTERNAL N
VEHORY
K » ' Bk
ETERNAL = =
g1,
PC+AL Stack SFRs L.
eS|
i
1|
v
e . [———
Ko E
28 B anosesses|

B3
Bl
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o

8051 MEMORY MAP

Pipelining (ret'azenie) Zhrnutie

2 lréﬂil.ﬁ. + Vyvoj 8080 aZ iCore (x86-64)

° o=l __ + InStrukcie skokov a volania podprogramov

[ o 5= podprog JMP, CALL, RET
LSO " S T T N T + Podmienené skoky

-Hzaj-‘- CMP, JZ, JNZ, JC, JNC
I + Preru$enie (interrupt)

N B | » Zasobnik (stack) - FIFO, LIFO

| e [ & ]
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