Grada racunala

Osnove dijelova
racunala




Von Neumann-ovo racunalo

* Program koji se pokrecCe pohranjuje se u binarnom formatu u
memorijskoj jedinici — kako bi rezultati izvrsavanja mogli biti
koristeni za neki “efekt” u programu — tzv. “Stored Program

Concept’

« Ovaj concept kaze da su instrukcije pohranjene u memoriji

skupa sa

podacima u formatu koji je Citljiv CPU-u, a raCcunalo

moze manipulirati sa tim podacima posto instrukcije 1 podaci

ovise 100

rugim parametrima (npr. kontrolnim stanjima)

* Instrukcije se izvode serijski (sekvencijalno) prateci kontrolni tok

programa
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kako je zapisan u memoriji




Zasto nam je to vazno?

 Zato Sto tako rade sva racunala
 Zato sto je to defaultni nacCin izvrsavanja programa

« Kad ne bismo imali ovakav concept, sve bi se instrukcije morale
pokretati rucno — neprakticno, beskorisno I nemoguce za
Koristenje
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Arhitektura von Neumannovog racunala

» Upravo kako bismo bili u mogucnosti ostvariti ovakvu metodu
izvrSavanja na von Neumannovom konceptu racunala, trebamo
uobiCajene gradivne jedinice von Neumannovodg racunala:

- ALU

Memory

Input | output

Kontrolna jedinica

* Isto tako, ALU mora imati registar koji se obicno zove akumulator

« Kontrolna jedinica mora imati re%ist_ar/brojaé koji se zove PC
(Program Counter, programsko brojilo) — prati Koja je slijedeca
Instrukcija za izvrsavanje u toku programa

* Ovi registri su obicno ostvareni kao memorijske komponente u CPU-
u koje pomazu ispravnom izvrSavanju toka programa
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Funkcijske jedinice racunala

* AritmetiCka jedinica

« Upravljacka jedinica
 Memorija

« Ulazno/izlazna jedinica
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Central Processing Unit

Control Unit

Von

Input

Neumann Doviee

Arithmetic / Logic Unit

k4

model
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Registers PC CIR
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Memory Unit
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Osnovna obiljezja IBM PC
kompatibilnog racunala

* RacCunalo koristi jedan od procesora kompatibilnih s x86
arhitekturom

« Racunalo je izgradeno na osnovu ISA specifikacije (Industry
Standard Arhitecture)

« Racunalo koristi jednu od sabirnica kompatibilnih s ISAili PCI
sabirnicom, ukljucujuci | odgovarajucCe utore za prosirenje (kasnije
VLB, PCI, PCI Express)

* Racunalo koristi BIOS kompatibilan s IBM-ovim

* Racunalo je u stanju izvrsavati programe kompatibilne s
operacijskim sustavom MS DOS | MS Windows (originalno, kasnije
Linux I mnogi drugi)
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Podsustavi racunala

« KucCiste s napajanjem
« MatiCna plocCa

* Procesor

* Memorija

 Diskovni podsustav

* Video podsustav

« Audio podsustav

* Mrezni podsustav

» Ulazno-izlazni uredaiji
 Ostalo
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Cipset (Chipset)

» Sklopovi kojima se ostvaruju sucelja izmedu
pojedinih sabirniCkih struktura u osobnim
racunalima nazivaju se skupovi Cipova ili Cipset

* Chipset se sastoji od dva glavna Cipa:

* Sjeverni Cip (eng. NorthBridge) — brze sabirnice
(memorija, grafiCka kartica)

 Juzni Cip (eng. SouthBridge) — sve spore sabirnice
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FSB

Osnovna
Morthbridge
struktura = ==

=

matiche ploce
do sa NB/SB
kombinacijom

Southbridge
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Osnhovna
struktura

maticne ploce
bez NB/SB
kombinacije
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PCl Express* 2.0 6 lanes
Graphics 16 CB/s e
: 10.6 GBIs
PCl Express* 2.0 B lane:
Graphics  CB/s DDR3
10.6 GB/s
PCl Express* 2.0 8 lanes

180 Mb/s ’ Intel® High
14 Hi-Speed USB 2.0 Ports; RSled __
Dual EHCI; USB Port Disable G Definition Audio

6 Serial ATA Ports; eSATA;

8 PCI Express® x1 Port Disable

Intel® Integrated | | Intel® Matrix
10/100/1000 MAC Storage Technology

Intel* ME Firmware

Intel* Gigabit LAN Connect

and BIOS Support

Intel® Extreme Tuning
SUPPORL M - Optional

Intel* PS5 Express Chipset Platform Block Diagram




Intel ICHIOR

Intel P55

Additional PCI None 6 x1 PCle 1.1
Express
Us PO red ba USB 12 poris 12 poris
73 d nj e g N B / S B SATA (300MB/s) 6 ports 6 ports
1 PATA 2 ch I N
chipseta | prvog channels
RAID* RAID RAID 0/1/5/10
DMI-based 0/L/5/10
C h | pseta HD Audio Yes Yes
Interface
Ethernet Not Intel Gigabit LAN
Integrated
Northbridge 4 lane PCle DMI 1L0Gb{s each
Interface 1.1 direction, full duplex
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8x1PCle 2.0

14 poris
6 ports
None

RAID 0/1/5/10

Yes

Intel Gigabit LAN

DMI 10Gb/s each
direction, full duplex



Processor

400/533/800 MHz System Memaory
System Bus Frrrrmemrmmranes :
Intel® 875P Chipset 5 :
21GBis ! ! Channel A
AGP 8x/4x < — . g
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CSA Interface | 266 MB/s : 5 :
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2003 » Clock Generation
[] GPIO - »
Intel® 82801EB < » LAN Connect/ASF
: ICHS :
2 Serial ATA Ports < > . ar P - System
150 MB/s Intel® 82801ER : Management (TCQ)
ICHSER :
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: Six PCI Masters
AC '97 y b : D DU
3 CODEC support [* —> , PCl Bus
Flash
S10
BIOS LPC
Interface
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Intel Z87

chipset,
2013.

Intel* ZB7 Chipset Block Diagram

1x16 lanes
PCl Express* 3.0 Graphics

2x8 lanes
PCl Express* 3.0 Graphics

1x8 and 2x4 lanes
PCl Express* 3.0 Graphics

Three Independent
Display Support'®

Up to B x PCI Express* 2.0

Up to & x USB 3.0 Ports
14 x USE 2.0 Ports
XHCI; USB Port Disable

Intel® Integrated
10/100/1000 MAC

Intel® Ethernet Connection

DDR3AL

4th Generation
Intel” Core™
Processors

2 DDR3/AEL
Processor Gra
U 1600 Mtz

Up to 1600 MHz"™

Intel* High
Definition Audio™

Intel® Z87
Chipset

6 x SATA ports. eSATA;
Part Disable

Intel® Rapid Storage

Technology with RAID™

Intel® Smart Connect
Technology®

Intel® Rapid Start
Technology*

Intel® ME 9.0 Firmware
and BIOS Support



Intel® Z690 Chipset
Block Diagram

1x16 PCle 5.0
Readiness lanes +
1x4 PCle 4.0 lanes

7

2x8 PCle 5.0 12" Gen !
Readiness lanes + é Intel® Core™ DDRS: Up to 4800 MT/s
1x4 PCle 4.0 lanes %
I —_— Desktop
é Processors DDR4: Up to 3200 MT/s
Four Independent é /
o neependen o

DP/HDMI Display Support

: (16 Gb/s) VT Intel® Optane™ Memory
Up to 12 x PCI Express 4.0 leach x 1] (X8 DMl 4.0 ) with Solid State Storage*
- “
) 8 Gb/s
Up to 16 x PCl Express 3.0 leachx 1/ Intel® Smart Sound
Technology

8 x SATA 6Gb/s Ports; ?%/////////////////////////////////////////////

Intel 2690

chipset,
2022.

Intel® High Definition Audio

SATA Port Disabl ) .
ort Disable . U&m _% %
EET Intel®Z690 | — e
Up to 4 x USB 3.2 Gen 2x2 Ports Chipset % ntel® Rap _torage
Up to 10 x USB 3.2 2x1 Ports P % Technology with RAID
%

Up to 10 x USB 3.2 1x1 Ports

. Bl
14 x USB 2.0 Ports ) Intel® Rapid Storage
Technology for PCI
Express Storage

Intel® 2. 5G Base-T

MAC/PHY Ethernet
Intel® ME Firmware

Intel® Wi-Fi 6E AX211(Gig+)
CNVi solution or Intel®
Wi-Fi 6E AX210(Gig+)

Intel® Integrated
10/100/1000 MAC Intel® Platform Trust
Technology

(pciex1) ((SMBus )

Intel® Extreme Tuning
Utility Support

B oo

Intel® Ethernet Connection
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Pentium 4

Willamette Northw ood Prescott
transistors 42M S5M 125M
process 180 nm 130 nm 90 nm
Die size 217 mm? 145 mm? 112 mm?
Peak power |~70 Watt ~50 Watt ~100 Watt
Freq < 2.0 GHz £3.4 GHz 2.8 - 3.8 GHz
Bus 400 MHz 400/533/800 MHz | 533/800 MHz
L1 cache 8KB 4-way 8KB 4-way 16KB 8-way
L2 cache 256KB 512KB 1MB
HT No Yes yes
Architecture | MMX, SSE, MMX, SSE, MMX, SSE,

SSE2 SSE2 SSE2, SSE3
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x86 PROCESSORS (from Intel)

Clock Bus
Speed Size Max Storage
Bits Family (approx.) (bits) RAM Range 0s
Xeon 4.3GHz 3TB
Core i9 3.3GHz 128GEB
Core i3, i5, i7 3.3GHz Windows:
Core 2 Duo 2.6GHz 10,8, 7
Pentium 4 3.8GHz 500GB-| XP, 2000
Pentium D 3.4GHz 64GEB [(10TB NT, 98
Intel
Core Duo 2.2GHz
Pentium 4 2.8GHz Linux
H Xeon 3.2GHz | 64 Mac OS X
p rO Ce S O rl Celeron 2 AGHz SCO Unix
Pentium Il 1.2GHz 4GB Solaris
Pentium Il 450MHz 500MB-
Pentium Pro 233MHz 64GEB | 60GB | DOS
Pentium 200MHz DR DOS
486DX 100MHz 200 - Q82
4B6SX 40MHz 4GB [(500MB | Misc DOS
J86DX 40MHz 32 60 - Multiuser
JB6SX J3MHz 200MB
J865L 25MHz
286 12MHz DOS
16MB | 20- DR DOS
16 B80OMB | Win 3.x
0S5/21.x
8086 10MHz iMB | 10- DOS
8088 5MHz 8 20MB | DR DOS
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<sarcasm> Dva “junaka” prve
polovice 2000-ih godina </sarcasm>

Intel Pentium 4 Prescott
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Intel Pentium 4 Northwood
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! Poies Integer Execution Corg

Instructior
1 ,h. “ s ™ -
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256 kByte

L2 Cache : R
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: face, 400..800 MHz  face, 533..800 MHz

April 19, 2003 www.chip-architect.com  April 19,2003 www.chip-architect.con
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“Junak modernog doba”, Pentium D
(2005.)

Integrated Heat Spreader (IHS):
The integrated heat spreader
spreads heat from the chip and
protects it. The IHS serves as
contact for the heatsink and
enables more surface area
leading to better cooling.

Silicon chip (die): This is the
chip with two cores - 206 mm? in
size with 230 million transistors.

Substrate: The die is mounted
directly to the substrate which
facilitates the contact to the
motherboard and chipset of the
PC via contacts and electrical
connections.
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Memorija -
DDR1, DDR2,

DDR3, DDR4
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DDR4 vs DDRS
DDRS SPECIFICATIONS

ITEMS DDR4 DDR5

Frequency 1600~3200Mbps 3200~8400Mbps
Density 2Gb, 4Gb, 8Gb, 16Gb 8Gb, 16Gb, 24Gb, 32Gb, 64Gb
OndieECC No Yes
Bank 16banks 32banks
VDD/NDDQ 12v L1V
VPP 25V

= ; ) = BL
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Same bank refresh
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Pohrana

Platters

Spindle

R/W Head

Actuator Arm

Actuator Axis

Actuator

Shock resistant up to 350g/2ms

ALGEBRA

Shock resistant up to 1500g/0.5ms

o .-
SSD v
0 \\-

faster

shorter lifespan

NAND Flash

more expensive
Memory

non-mechanical (flash)
Controller shock-resistant
best for storing operating

systems, gaming apps, and
frequently used files

.'HDD?®

slower

®
©
©

C mechanical (moving parts)

X best for storing extra data,
", such as movies, photos, and
documents

longer lifespan

cheaper

fragile
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