TECHNICKE VYBAVENIE
OSOBNYCH POCITACOV



VON NEUMANNOVA ARCHITEKTURA POCITACA
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KONFIGURACIA PC

Centralna jednotka Pridavné zariadenia

e zakladna doska .

* mikroprocesor
(Central Processing Unit, .
CPU)

e vnutornd pamat

e zbernica s konektormi
pre pripojenie periférnych .
zariadeni

kldvesnica, myS
graficka karta, monitor
vonkajSie pamate

zvukova karta, reproduktory,
mikrofon

tlaCiaren, skener
sietfova karta, modem

UPS

Skrinka (case — desktop, tower) so zdrojom a ventilatorom



From Computer Uesktop Encyclopedia
© 1999 The Computer Language Co. Inc.

Expansion
board

Keyboard
connector

Battery

AGP slot

PCl slots

ISA slots

L2 Cache




PROCESOR (MIKROPROCESOR, CHIP, CPU)

* Funkcie
* riadiaca jednotka
e aritmeticko-logicka jednotka
* Parametre
e dizka slova (bit)
 taktovacia frekvencia (GHz)
e poCet jadier
* mnozina inStrukcii
* \/lyrobcovia
 |ntel (Core, Xeon, Atom, Pentium, Celeron, Itanium, Quark)
« AMD (FX, Athlon, Sempron, Opteron)
* ARM - Smartphones



INTEGROVANY OBVOD - CIP
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An

entire
1/0 Clock
Control ComPUter

Unit ona

single chip.

Processor




PAMAT (MEMORY)

* Funkcie
* uchovavanie udajov a programov
e vyrovnavanie rychlosti réznorodych komponentov

e Zakladné charakteristiky

 fyzikalny princip (magnetické, optické, magneto-optické,
polovodiCové pamate, flash)

* pristup k udajom (priamy RAM, sekvencCny)
* dostupné operacie (Citanie ROM, zapis WORM, prepis RWM)
e diZka uchovania Gdajov (doGasné a trvalé pamite)
* Parametre
* kapacita(1B=8b,1kB=21B,1 MB=2%B8, ...)
e pristupova doba (ms, ns)
* rychlost' (kb/s)
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The Bit

The bit is the smallest element of computer storage. | is a positive or
negative magnetic spot on disk and tape and charged cells in memory.

Bits on magnetic disk

1995
250,000,000
hits per sq. in.

1955
2,000
hits per sq. in.
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MERANIE
KAPACITY
A bwyte is 8 binary digits, or cells. PAMATE

Bytes in memory

In a 16 megabyte memory, there are 16
million ofthese 8-hit structures.
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PAMATOVA HIERARCHIA
Zakladné poziadavky na pamat - Co najvacsia kapacita a Co najmensia
vybavovacia doba.

Najma z cenovych dévodov je nutné pamate rozdelit do viacerych kategorii
a vyrabat r6znou technologiou.

Cache

Hlavna pamat’

Kapacita

Vonkajsia pamat

Nespriahnuta pamat



VNUTORNE PAMATE

Druh

Funkcia

Operacna pamat’
(memory, RAM)

BIOS
(ROM, Flash)

CMOS

Vyrovnavacie

Kapacita

niekol’ko
GB

niekol’ko
kB

niekol’ko
kB

niekol’ko
MB

zapisnik procesora

ovladace Standardnych
zariadeni

konfiguracia PC,
nastavenia, datum, ¢as

medzi CPU a RAM
medzi RAM a HDD

pamaite (cache)

Registre

niekol’ko
bitov

pomocne pamate
v ramci1 CPU
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L1 Cache
(built into chip)

L2 Cache

(SRAM
memory bank)

RAM
(main memory)




VONKAJSIE PAMATE

Druh Kapacita  Funkcia

Pevny disk Stovky OS, aplikacie, doCasne
(HDD) GB subory, dokumenty
Flash disk desiatky  prenos a zalohovanie
(USB disk) GB dokumentov
CD-ROM 700 MB | distribucia SW
DVD-ROM 4,7-17 GB |a multimedii

CD-R,CD-RW 650 MB  archivacia udajov
DVD-R (-RW) 4,7-17 GB

Blu-Ray Disk 25 GB najnovsi typ optickych
diskov (video)

Magnetické pasky GB zalohovanie diskov



PEVNY DISK
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DISKOVE POLE

The Early 1990s
This RAID Il prototype in 1992, which
embodies principles of high
performance and fault tolerance, was
designed and built by University of

Berkeley graduate students. Housing 36
320MB disk drives, its total storage was
less than the disk drive in the cheapest

PC only six years later. (image courtesy of
The Computer Museum History Center,

www.computerhistory.org)



From Computer Desktop Encyclopedia
Reproduced with permission.
@ 1998 C-Cube Mcrosystems

— \'— 0.74 pm spacmg

0.83 ym
minimum

T




From Computer Desktop Encyclopedia
@ 2000 The Computer Language Co. Inc.

4.7GB Single Sided - Single Layer

'YPY DVD

8.5GB Single Sided - Double Layer

9.4GB Double Sided - Single Layer

17GB Drouble Si(l}e(l - Qoul)le Layer




ZBERNICA (BUS)

* Funkcia

* prenos Udajov, adries, riadiacich a synchronizaCnych
signadlov medzi jednotlivymi komponentmi pocCitaCa

» datova, adresova a riadiaca zbernica
* Parametre

* Sirka zbernice (bit)

e pracovna frekvencia (MHz)

e prenosova rychlost (MB/s-GB/s)
* NajrozSirenejsi typ zbernice

e PCI

* PCI Express



PRIPAJANIE PERIFERNYCH ZARIADENI
K CENTRALNEJ ZBERNIC]

* |nterné zariadenia
* slot (zasuvka na zbernici)

e pridavna karta (nosiC zariadenia alebo ovladacej
elektroniky)

e radi€ (elektronické obvody zabezpecCujuce prenos
udajov medzi zbernicou a zariadenim)

 driver (softvérovy ovladacC zariadenia)
* Externé zariadenia

e vstupno-vystupné rozhrania (porty)
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PC INPUT/OUPUT (DEVICES & DRIVERS)

PRIKLADY
a7l PRIPOJENIA

T

Ul oERiFERNYCH
o g ZARIADENI

- Eag
Video capture driver "/

controller

SCSIl drivers
(hard disk, tape,
CD-ROM, scanner, etc.) ':

Basic drivers fmme grabber
(keyboard, disk, 1/0)

=

Circuitry for
these devices
are on _ X
motherboard 2 Kgxboard scsi
p SCSI  hardd
host
adapter \
7 (controls grg) VW&

IDE - s 7or15 et
harddisk : devices)

parallel port, LPT1
(printer, etc.)

pin & 25-pin serial ports
COM1, COM2 (modem, etc.)

SCSI scanner




VSTUPNO-VYSTUPNE ROZHRANIA

e SATA, e-SATA (DVD mechaniky, pevné disky)

* Bluetooth, Wi-Fi (bezkablova komunikdacia pouzitim radiového
prenosu — mobilné zariadenia)

 HDMI (multimedidlne rozhranie s vysokym rozliSenim — zvuk,
video)

* FireWire (externé disky, digitalne videokamery)

* USB (univerzalne sériové rozhranie pre pripojenie periférnych
zariadeni za chodu pocCitacCa)

e Typ:A, B, C
e Standard, mini, mikro
* verzia: 3.1, 3.0, 2.0
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VSTUPNO-VYSTUPNE ROZHRANIA

StarSie Standardy
* sériovy port (COM1, COM2 — myS, faxmodem)

paralelny port (LPT1 — tlaCiaren)

e PS/2 (klavesnica, myS)

e game port (joystick)

* |IDE, SCSI (diskové rozhrania)
 PCMCIA (zasuvné karty — notebooky)

* IrDA (bezkdblovd komunikdcia pouzitim infraCerveného ziarenia)



CIPOVA SUPRAVA (CHIPSET)

 Funkcia

* integrovana skupina VLSI obvodov na zakladnej doske
zabezpeCujuca vSetky vstupno-vystupné operacie a prenosy
udajov

e Chipset obsahuje radiCe

* hlavnej a sekundarnej cache pamate, CMOS

 diskového rozhrania, kldvesnice a PS/2 mysSi

 DMA (prenos dat medzi perifériami obidenim CPU)

e RTC (CasovacC - nezavislé hodiny)

* Chipset definuje parametre pocCitaCa

* typ procesora, hlavnej a cache pamate

e typ a maximalna taktovacia frekvencia zbernice PCI

e podpora simultanneho multiprocessingu

e podpora vstupno-vystupnych rozhrani



SCHEMA ZBERNICE S CIPOVOU SUPRAVOU

Intel® HD Graphics?

PCl Express* 2.0

Digital display: HDMI*, DVI,
DisplayPort* with HDCP;
Lossless digital audio*

14 Hi-Speed USB 2.0 Ports; saciSlalaE MB/s
Dual EHCI; USB Port Disable each x1

6 Serial ATA Ports; eSATA;

=
Intel® Integrated Port Disable

10/100/1000 MAC

' i Intel® Rapid
s i Storage Technolo
Intel® Gigabit LAN Connect Intel® ME Firmware g v

and BIOS Support
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GRAFICKY SYSTEM POCITACA

 Komponenty PC rozhodujuce pre kvalitu obrazu

CPU, RAM, zbernica, graficka karta, monitor

* Parametre grafickej karty

* Parametre monitora == B L

graficky chip (vyrobcovia: nVidia, AMD)
rozliSovacia schopnost’ (napr. SVGA 800x600)

obnovovacia (vertikdlna) frekvencia (min. 75 Hz pri CRT monitore)
typ zbernice (dnes PCl Express)
velkost’ pamati (2-6GB)

typ obrazovky (CRT monitor, LCD (LED) panel, plazma, projektor)
velkost uhloprieCky (17, 19, 20, 21“)
pomer obrazu (4:3, 16:9)

rozliSovacia schopnost a frekvencia obnovovania obrazu
napr. 1920x1080 @ 60 Hz (Full HD)

PPl — pixels per inch

dotykovy displej, jas, doba odozvy (cca 5 ms), spotreba, zelené rezimy,
zobrazovaci uhol



COLOR GRAPHICS ADAPTER (CGA)
1981
16 COLORS SUPPORTED




ENHANCED GRAPHICS ADAPTER (EGA)
1984
64 COLORS SUPPORTED




VIDEO GRAPHICS ARRAY (VGA)

1987

262,144 COLORS SUPPORTED
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SUPER VGA (SVGA)
1989
HIGHER RESOLUTIONS

4| 1000

&£1000 [Y 1000 ALLIES MESSAGES

Menu Pause

e, \5 Ogre
*3?3%? Juggernaught

Level 1

1507150
Armor: 15
Damage: 50-130
Range: 6
Sight: 8
Speed: 6
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EXTENDED GRAPHICS ARRAY (XGA) 5
1990 TILL TODAY 2| | ek
65 MILLION COLORS SUPPORTED P
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CRT Vs. Flat Panel

The CRT on the right is
slowly giving way to its
flat panel counterpart on
the left. The LCD flat
panels, such as this 18"
model from Eizo, not only
take up less space, but
use less energy, emit less
radiation and are

resistant to glare. (image

courtesy of EIZO Nanao Technologies
Inc.)
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