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Bits ko Bytes

Multiples of bytes ved-e
1 Byte = 23 = 8 bits g gecimal prefixes Binary IEC binary prefixes
1 Kbit = 103 bits Name Value UY=age Name Value
1 Mbit = 106 bits ~ (SymPel (Symbol)
1 Gbit = 10° bits kilobyte (kBY  10°  2'0  kibibyte (kily 210
megabyte (MB)  10% 22 mebibyte (MiBy 220
gigabyte (GE)  10°  2°Y  gibibyte (GiEy 270
terabyte (TEY 1072 240 tenibvte (TiEy 240
netabyte (PBY 101 2%%  pebibyte (PiBY 2?0
exabyte (EB)  10'% 290 espibyte (EiBy 200
zettabyte (ZB) 102! 270 zehibyte (ZiEy 27U
yottabyte (YB1 102t 280 yohibyte (viey 280



Baowka e€aptipato HY

Motherboard ORI 0,9
CPU NS
Memory (RAM) 0§

Hard Disc - ‘m o)
Graphics card oo

Sound card

LAN card

TTOVTLKL, EKTUTIWTNC)
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Apxttektovikn PC (vevikn apxn)

AGPFP Bus

Memory Bus
(Front-Side Bus)
=1GB/s

8B/s * Bus Speed

D et

PCI Bus
133 MB/s
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Card




...TILO OLVOAUTLKOL

) Clock
Graphics Generator [
card slot

Chipset

High-speed
graphics bus
((AGF or PC/
Express)

e T TR R RS St

PCl Slots

P

Flash ROMNM Floppy Disk
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Super I/0O
Serial Port
Parallel Port
5

Front-side
bus

Memory Slots

NOFthbrldge NMermory

bus
(meaemory

controller hub)

fnternal
Bus

Onboard
Southbridge graphics

(1/0O controller controller

hub)
1DEeE
SATA

use Cables and

Ethernet -
Audio Codec ports leading

CMOS Memory off-board

.. , Mouse
Xatdniwavvio



Motherboard

AmtoteAel tov okeAeTO Tou HY. EvowpatwVveL:
* Socket yia CPU

e O¢coclc yla pvnun RAM

e BIOS

e Chipset

* Bus (memory, graphics, PCl, IDE, SATA)

 Audio out — modem (RJ11) — ethernet (RJ45)

e Keyboard - Mouse input (PS-2)

* PCI ports

e USB — Firewire - eSATA BUpec



AEKAETIA *00
PCI Slot (x5)

IDE Connector (x2)
DRAM Memory Slot N SN
0-pin ATX Power \ _q i N D
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eatsink
ounting
Points

CPU Socket
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Connectors For
— Integrated Peripherals

m—— PS/2 Keyboard and Mouse, Serial Port,
Parallel Port, USB (x6), Ethernet, Audio (x3)
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AEKAETIA ’10
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Full ATX

HDOMI

USB Type-C

. _3

HOMI

0-0

MO LNEOUT e W

|

Display Port

MAnpoc

USB 3.2 Type-A

Wi-Fi Antenna

RJAS/Ethernet

-3
|

Audio Ports
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Central processing unit (CPU)

* H kevtpikn povada enetepyaotioc (CPU) mepLexet
NAEKTPOVIKA KUKAWMOTO TOL OTIOLOL ETILTPETIOUV TNV
emeéepyoaoia Twv 6ESO0UEVWV yLa TNV EKTEAEON
EVIOAWV.

* EppnveUel TIC eVTOAEC oToV YTToOAoyLoTh, EKTEAEL TIC
AOVLKEC KOl LPLONTLKEC TIPAEELC KOl ETULTPETIEL TNV
vAoroinon twv dtadikaclwyv eLoodou Kat e€odou.

) AMDL

LBap anead Smarter Cholea




CPU (IBM microprocessors)

*  Power (1990)

* Power2 (1993)

* PowerPC (1993)

 Power3 (1998) -64 bit
 Power4 (2001) -64bit

* Power5 (2004)-64 bit

* Power6 (2007)- 64 bit dual core

MNoAalotepeC UAOTIOLAOELC

6800 family 6809
. 68000 - 68008 - 68010 - 68012 - 68020 - 68030 - 68040 - 68060 - ColdFire -
68000 family
DragonBall
Low-cost 68ECO000 - 68EC020 - 68EC030 - 68EC040 - 68LC040

Pre-PowerPC RISC 88000



CPU (PowerPC)

Nopouvotdotnke to 1991 amo tnv AIM (Apple- IBM- Motorola Alliance)

PPC €200 -32 bit- 600Mhz

PPC 6xx/ €300 -32 bit- 667Mhz

PPC 75x -32 bit- 1Ghz

PPC €500 -32 bit- 1.5Ghz

PPC 74xx/ €600 - 32 bit- 2Ghz (PowerPC G3,G4)
PPC 970 -64bit- 3Ghz  (PowerPC G5)

Aettoupylka uotipata (Operating Systems) mou Baoilovtal ¢’ auTo:

Apple's Macintosh System 7.1.2 €wg Mac OS X.

Yellow Dog Linux, Debian Linux, Gentoo Linux, Crux PPC Linux, Ubuntu Linux Slackintosh
Linux,

NetBSD, FreeBSD, OpenBSD, AmigaOS 4.0
MorphQS

IBM AIX

IBM i5/0S

OpenSolaris



CPU (Intel microprocessors)

4004 (1970) - 4bit — 740 khz
8008 (1972) - 8bit — 500Khz
8080 (1974) - 8bit — 2Mhz
8085 (1975) — 8bit- 5Mhz
8086 (1978) - 16bit — 10Mhz
8088 (1979) — 16bit — 10Mhz
80186 (1982) — 16bit - 12Mhz
80286 (1986) — 16bit — 25Mhz
80386 (1986) — 32bit — 40Mhz
80486 (1989) — 32bit- 133Mhz




Intel" 4004 processor I n te I

Introduced 1971
Iniial clock speed

‘I 08 KH Intel’ 8086 processor
Z Introduced 1978

Number of transistors Intial clock speed Intel*Pentium’ 4 processor T ——
2 300 5 MH Z '""”9““%000 DuakCore Intel" Xeon' processor (Penryn)
/ Intl eon' rocesor Quadore el Core "2 Etreme ressr vy
Manufacturing tachnology Number of transistors Introduced 2001 troduced 2007
Inita clock speed it dock e
Manufacturing technology ] 5 HZ > 3 GHZ Inte o I
3 U Number of transistors Nanber o it 13900KS
Manufactunngtechnology 24"“’“

Manufach unngte nology

S—— 018 o Sore Pl

processor was introduced with

the same conputing power
as ENIAC

The Intel* B0BG processor was
the first 16 bit processor and
delivered about ten times the
performance of its predecessors.

The Intel* Pentium" 4 processor

Ushers in the advent of the ot extgeneraion It Core"2 prcessor

famil, codenamed Peyn” contans
indusryeading miroarchtectre
enhencements_Further, new SSE4 nstructons

nanotechnology age.

formprovedideo, imaging,and 30 contet
perfomance andnew power maragement
featurs illetend Penryn’ processor famly
leadership i erfomance andenergyefficency.
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CPU (Intel microprocessors)

Pentium (1993) - 300Mhz

Pentium Pro (1995) - 200Mhz
Pentium MMX (1997)- 300Mhz
Pentium Il (1997)- 450Mhz

Pentium Il Xeon (1998)

Celeron (1998) — 3.6Ghz

Pentium Il (1999) — 1.4Ghz

Pentium Ill Xeon (1999)

Pentium 4 (2000) — 3.8Ghz

ltamium (2001)- 64bit- 1.66Ghz
ltanium 2 (2002)- 64bit

Pentium M (2003) — 64bit- 2.26Ghz
Celeron M (2003) -2Ghz

Pentium D (2005) — 64bit- 2.66Ghz
Xeon (2006)- 64bit-1.33Ghz

Core 2 Solo (2007)-64bit- 3Ghz

Core 2 (2006)-64bit- 3Ghz

Core 2 Extreme (2007)-64bit- 3.7Ghz
Core 2 Quad (2008)-64bit- 3.3Ghz
Core i7 (2008)-64bit- 2.66 GHz - 3.20 GHz



CPU (AMD microprocessors)

x86 architecture processors (1979-91) ( (second-sourced x86 processors o€ CUVEPYAOLA LE TNV

Intel)
* 8086
* 8088
*  Am286

Amx86 series (1991-95)

e Am386 (1991)

« Am486 (1993)

e Amb5x86 (a 486-class uP) (1995)

K5 series (1995)

* AMD K5

K6 series (1997-2001)
* AMD K6

* AMD K6-2

e AMD Keé-lll

* AMD K6-2+

* AMD Keé-lll+



CPU (APPLE microprocessors)

*A series : Apple A4 (2010) to A17Pro (2023)
*H series : Apple H1 to H2

*M series : Apple M1 (2020) to M2 (2022)
S series : Apple S1 to S8

*T series : Apple T1to T2

U series : Apple Ul

*\W series : Apple W1 to W3

7800S6€3 86E01dV

& NA

N27RUNMO 1007

BM1

—_
—=
=
L
~a
v
-
L

PRO

1001

o K4X26643GE-JGCS

MAnpodopikn_ked.02 Mxng (M) I. Xatlniwavvidng NN 18



CPU BENCHMARKS RANKINGS 2022 - WINDOWS

Average FPS (Geomean), Entire Test Suite 1080p - Windows 10 Juts
Nvidia mxg 3090 1920(x1080- PBO = OVt)ardocked AMD P tom S H A I{ Dw AR

2589 Core §9-12900K DDR4
Core 17-12 700K DDR4 UI‘
5 B8O

450 - %ﬁm 7 S800X PRO
300 - Ryzen 5 5600X PRO
589 - Core 19-12900K DDRS

490 (owl‘)!O%O(AgS.I

$539 - Core 19- 11900k On

399-Core | 7-11700K @ S0

409 - Core 17-12700K DDRS

- ﬂr:on 9 SA00K

289 - Core | 5-12600K DDR4

262+ Core iS-11600K @ SO
-Ryzen 9

$374- (o«ell 1onx)< 5.1

$3293 - TR Pro S975WX

SSGOOX
$3299-1R Prog‘)?‘»
$450 - n?

§E§g

%/; (cou'il—rlom
e
58’ (ore: 1’6‘%&%
2999 - n W-3175X
$359. Ry.‘vn ISI(IX:H{O
S)d Core 19-9900KS

A

$455 R‘n‘n 9 F900XT
329 - Ryzen 7 3 700X
}40 Rwen 7 3&)0)(

303 Covq:787m
gd)‘- Care 1 7-8086X
ésl Core 15-9400F

0
2
L]
v
2
8%

122 - Core 1310100

3169 - Ryzen 5 24006
99 - Ryzen 2 3200G
9 - Ryzen 3 22006
75 - Pentium GSG00
64 - Pentium G5400

0 20 40 60 80 100 120 140 160 180 E

28 s co s snenis 2l TR T aws Vo - KR o ol ven et


http://www.tomshardware.com/

Moore's Law

10,000,000,000 — -
.
Mumber of rransistors doubling every 18 manths. L -
Il’ )
1,000,000,000 — -
ot o ltanium 2
L (2 MB cacha]
o . .
= - - )
- - Haniom 2
o ] . -
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B= -
o = ™ -
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m
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I | I I
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MAnpoopikr_ke®.02 Myog (M) I. Xar¢niwavvidong NN 20



Motherboard Chipset
* AmoteAeital arno 6uo AoyLKa TUApaTo

— Northbridge (Memory Controller Hub)
 Mvnun (RAM)
e Kapta Npadikwv
— Southbridge (1/0 Controller Hub)
* BIOS
e 0OBovn
* MAnKTPOAOYLO
* MovtikL
* JkAnpo 6loko
* PCl etoptnuata



Kuplotepol kataokevaoTteC chipset

* |ntel
e Advanced Micro Devices (AMD)
 VIA Technologies

e Silicon Integrated Systems Corp. (SiS)

e Acer Laboratories, Inc. (ALi)
 Eteq Components Ltd.
 OPTI

_«D _

inte) IS

/l'l'

01206

P35

EXPRESS CHIPSET
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http://www.intel.com/products/chipsets/index.htm
http://www.amd.com/us/products/Pages/chipsets.aspx
http://www.via.com.tw/en/products/chipsets/
http://www.sis.com/products/

NVIDIA nForce 790i Ultra Chipset diagram

JEDEC DDR3
2000 MHz

SLI-Ready Memory
wi EPP 2.0

1 x8 PCI Express
4 x1 PClI Express

2 GigE Connections wi
DualNet® Technology & asssssas
FirstPacket™ Technology

=5

10 USB 2.0

_ (] '
HDA (Azalia) Audio ‘

MAnpoopikr_ke®.02

Intel® Imtel Panryn (Yorkfield & Wolfdale)
- Intel Core 2 Extreme
Socket Intel Core 2 Quad
LGA? i5 It {:gm > Ehun
CPLU Intel Pentium Family

T 1600 MHz FSB eeaaaas LBLLI ;:::-hp!::ﬁ”
! . -

_ : PCI=> 1x18pCi “
® nForce® ) : ~= 1 x16 PCI :
= 790i Ultra SLI = Ergulqm p ﬂ

>3 PCIZ== 1xispral i
T Hy per- E :
Transport
Link
/

--------

® nForce®
= 790i Ultra SLI

Myog (M) I. Xar¢niwavvidong NN 23



AMD 890FX chipset diagram

65nm
: | | IOMMU
- ' : 2X16 or 4x8
DDR3 - 1333 2
’ e~ g \
: P2l PClExpross 2.0 :
| i 1x16/2x8 I -
E PCI Express 2.0 | 16GBIs ss0Fx | . P PCIExpress 2.0 ;

Express® 2.0 GPP gtcnlm Express® 2.0 GPP

’)

= USE USE 14xUSB 2.0 - — 6 x SATA 6Gbps
PCI Interface ‘::' 8830 | = Parallel ATA

HD Audio g e Gigabit Ethernet

13> 2x1 PCI
Express* 2.0 GPP

MAnpoopIkr_Ke®.02 Myog (M) I. Xar¢niwavvidong NN
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2008 Intel X48 chipset diagram

Intel® Core™2 Extreme
Processor

12.8GB/s

! DDR3

' 12.8 GB/s with Intel” XMP?
DDR3

2 12.8 GB/s with Inteil® XMP?

Iintel® High
Definition Audio
Intel®* Quiet System
Technology

PCl Express* 2.0 PCle*
Graphics %16

PCI Express 2.0 PCle
Graphics x16

2 GB/s§ DMI

12 Hi-Speed USB 2.0 Ports; ek
Dual EHCI; USB Port Disable

6 PCl Express” x1 _:S‘;S
e:'a( h x1 . 3 6 Serial ATA Ports; eSATA;
Gb/s Port Disable

each

intel® Integrated
10/100/1000 MAC

; Intel®” Matrix
LPC |or SPI Storage Technology
BIOS Support Iintel®” Turbo Memory

'Intel® Extrems Memory Profiles B - Optional

Intel” Gigabit LAN Connect

intel® X48 Express Chipset Block Diagram

MAnpoopikr_ke®.02 Myog (M) I. Xar¢niwavvidong NN
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2008 Intel X58 chipset diagram

FCl Express® 2.0 Graphics

Support for
Multi-card configurations:
1x16, 2x16, 4x8 or
other combinatiomn

12 Hi-Spead USE 2.0 Ports;
Dual EHCI; USE Port Disable

& PCI Express” x1

Intel® Integrated
107007 000 MAC

Intel® Gigabit LAN Connect

Intal® Cora™ I¥ Processor

farmily

QP (25.6 GB/'s)

P T

I lanes

c GBfs| DM

480 HMbis
each

500

MBS
each x1

BIOS Support

Intel® Extreme Tuning
Support

DDR3Z memaory 8.5 Gb/s

DDR3 memory 8.5 Gb/s
DDR3 memory 8.5 Gb/s

Intel* High
Dafinition Audio

6 Serial ATA Ports; eSATA;
Port Disable

Intal®* Matrix
Storage Technology
Intel® Turbo Memory
with User Pinning

B ---- Optional

Intel® X58 Express Chipset Block Diagram

MAnpoopikr_ke®.02

Myog (M) I. Xar¢niwavvidong NN



PClI Express* 2.0 Graphics 40 lanes DDR3 memory 12.8 GB/s
total
Support for
multi-card configurations 1 GB/s SOS IMEMGTVIR S-S (ees
2x16 & 1x8 each x1
or bi-directiona DDR3 memory 12.8 GB/s
1x16 & 3xB
or DDR3 memory 12.8 GB/s

1x16 & 2x8 2x4
DMI
20 Gb/s

Intel®*High
Definition Audio

” 480 Mb/
14 Hi-Speed USB 2.0 Ports; s 1 GB/s 8 PCl Express* 2.0

Dual EHCI; USE Port Disable each x1

Intel® Integrated sl 6 Serial ATA Ports; eSATA;
10/100/1000 MAC Port Disable

PCle* x1 l SM Bus
Intel® Rapid Storage
Intel® Gigabit LAN Connect Intel®* ME Firmware Technology enterprise 3.0

and BIOS Support

Intel® Extreme Tuning - .... Optional |
2011 Lozt

Theoretical maximum bandwidth
z.plll SATA ports capable of 3 Cb/s. 2 ports capable of 6 Gb/s.

Intel® X79 Express Chipset Block Diagram

MAnpodopikn_ked.02 Mxo¢ (M) I. Xatlniwavvidng NN 27



1x16 Lanes

PCl Express* 3.0 Graphics 2013 Intel® Z87 ChlpSEt --- socket 1150---

2x8 Lanes
PCl Express* 3.0 Graphics

DDR3/3L

4th Ge.nerat§9n Up to 1600 MHz
Intel® Core

U

1x8 and 2x4 Lanes
PCl Express* 3.0 Graphics

Processors

Up to 1600 MHz

Three Independent
Display Support

Intel® High

Up to 8 x PCl Express* 2.0 Definition Audio

Up to 6 x USB 3.0 Ports Un to
14 x USB 2.0 Ports .
xHCl; USB Port Disable

( Intel® Z87 Up to 6 x SATA ports, eSATA;
5 Gb/s Chipset 6 Gb/s Port Disable

Integrated | Intel* Rapid Storage
10/100/1000 MAC Technology with RAID
5P Intel® Smart Connect
Technology
e Eharaer € " Intel® ME 9.0 Firmware Intel® Rapid Start
Ll BHEL SOINPCION and BIOS Support Technology

Intel® Extreme
Tuning Utility Support

- "" al

MAnpodopikn_ked.02 Mxo¢ (M) I. Xatlniwavvidng NN



2022 Intel® 2790 Chipset --- socket 1700---

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

S DDRS5: Up to 5600 MT/s?

2x8 PCle 5.0 13* Gen DDR4: Up to 3200 MT/s
Readiness lanes + Intel® Core™ :
1x4 PCle 4.0 lanes Desktop

Processors Up to 16 x PCIl Express 5.0

j\\\\\j\\\

\\\\\\\\\\\\L\\\\\\\\\\\\\\\\%

///////////////////////////////////////////% Up e pCI Express 40

Up to 20 x PCI Express 4.0 - x8 DMI 4.0
Intel® Ethernet Connection

Up to 8 x PCI Express 3.0 Up to

Memory Overclocking

SIPE &S S S I
6Gb/s Ports % é Integrated Sensor Hub
_
“
Intel® 2790 . m—
Up to 5 x USB 3.2 Gen 2x2 Ports Chipset z/ - lnﬁel lRatplf:‘gStoratzlg@:c
Up to 10 x USB 3.2 Gen 2x1 Ports // é— echnology 19.x or later
Up to 10 x USB 3.2 Gen 1x1 Ports % o
I g
Intel® (_ skt ) ((SMBus) Technology
ntel® 2.5G Base-T
S— (CesPl D CHp Audie )
Intel® Wi-Fi 6E (Gig+) CNVi (_ MIPI SoundWire )

solution and Intel® Killer™
Wi-Fi 6E (Gig+)

Intel® Platform Trust )
Technology

MAnpodopikn_Ked.02 Mxo¢ (M) I. XatZniwavvidng MN 29



2022 AMD X670E AND X670 CHIPSET

4x SuperSpeed USB 10Gbps Ports

~28x PCle® 5.0:
16x Graphics
8x NVMe
4x Chipset Downlink*

I 1x General Purpose USB2 Port s

i i
i
({11 min

]

-

-

120 - -

00 -~
- -

-

-
-
-
I~y

- non
- "o
- - -
- - -
e | -

™

L |
B

R o ey /I mmw

IMIRE

PCle® 4.0 x4

2x SuperSpeed USB 20Gbps Ports
1x 20Gbps + 2x 10Gbps Ports
4x SuperSpeed USB 10Gbps Ports

Pick one: |

r— e e—

8x SuperSpeed USB 10Gbps Ports

&
12x Hi-Speed USB 480Mbps Ports

-----]------l------

AMD X670E and X670 Chipset
Upstream Chipset

AMD X670E and X670
Downstream Chipset

12x PCle® 4.0 Lanes, can be
configured as:
LAN
Wifi Bluetooth
NVMe
CEM Slots
Etc.

Pick one:
8x PCle® 3.0 Lanes
6x PCle® 3.0 + 2x SATA 6Gbps
4x PCle® 3.0 + 4x SATA 6Gbps
2x PCle® 3.0 + 6x SATA 6Gbps
8x SATA 6Gbps




Pro WS WRX80E-SAGE SE WIFI Block Diagram

x16 Gend
1 DIMM Per Channel, AT | <> PCEx16Slot x16 Gend
8 channels, total 8 x Slots \Sauan Eyagsan | : || € T )| PCIE x16 Slot |
Max. 2048GB ECCandon-  prrrry m €«—>| PCIEX16Slot 16 Gend
ECC, buffered and Un- i 3WRX8 PI’OCGSSO['S < : PCIE x16 Slot
o o T x16Gend
buffered, U-DIMM, R-DIMM I (== ~ upto 280W —————| PCiEx16Slot
(amzss, Wannen b 210210 x16 Gen4
and 3DS R-DIMM support ) [— N 3I PCIE x16 Slot
: | " x16Gend R
M.2_1(SATA/PCIE Gen 4 mode) | €——> B <> PCEx6Shot '
g .
M.2_2(SATA/PCIE Gen 4 mode) | o U221 |&—— Axsea 2 Gen2ig

Lol [
PCle X8 -

BUS

LPC BUS
1 port shared with BMC e

4 1
| 10GHE I Intel e A / »{ M.2_3(sATA/PCIE Gen4mode) | | U2.2
[ 10GbE | X550 :
i “ » 4xUSB32 Gen2 (rear, Type-A) ,
EER ) T USB 2.0x1 2 > 2xUsB3.2Gend (front) ki
. SCAL P > \ B3.2 Gen2 (rear, Type )
2 x external SATA ports | ASM1061 4—l1——' WRX80 - RER ML ?XUS' ( - :
: / _— _ , Type C ;
2 x external SATA ports |ASM1061 k'—xl—’ ChlpSEt g‘ g LSRR e (m'mt i L f
T AR, < | Gles2 | 4xUSB2.0 (front USB 2.0 headers)
WirFi 6 AX200 4——22s B O [T | FrontType-Ax2, front Type-Cxd
USB 2.0 x1 -
xaGend | I asm3zaz ]1xUSB3.2Gen2x Type-Clrear) =
UsB2.0x1 ! ALC4080 7.1-channel HD AudioJack  »
SLsiaaaa
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Intel X550-AT2
Ethernet controller

COM header
Aspeed AST2600 BMC

for remote management

6 x PCle 4.0 x16 slots

1 x PCle 4.0 x8 slot

AMD WRX80 chipset

2 x M.2 slots for SSD

(PCle 4.0 x4 or SATAIIl mode)

4 x SATAIIl ports

MLAN

H«Jlllllllm 3 %

1GbE LAN }

M.2 2230 slot for WiFi

il lel e} o
f: @ @ ! - TPM connector

|
B

3: Supports AMD Ryzen
Threadripper PRO

AMD Socket SWRX8

— 8 x DIMM slots

8-channel DDR4
UDIMM/RDIMM/LRDIMM

- AGIGABYTE ¢
I MC62-G40

3 x SlimSAS ports for SSD

(PCle 4.0 x4 or 4x SATAIIl mode)

2 x 10GbE LAN

0&— Audio Jack

6 x USB3.2 Gen2
(5 x Type-A + 1 x Type-C)



MvAun

— ATtroteAeiTal atrd NAEKTPOVIKA KUKAWMATA TTOU aTT08NKEUOUV
dedopéva (ap1Bpoucg, ypduuarta, YpagIika Kal AX0).

— OuoLaOTLKO XOPOKTNPLOTLKO TNG UVAKNG ELVOL OTL N LVALN UTTOPEL va Elval
METAAH ZE XQPITIKOTHTA ‘H TPHIFOPH ZE TAXYTHTA pa mtoté€ kat ta duo padl
(VAST OR FAST)

— 2TNV MVARN N TaxuTnTa ivat avtlotpodwc avaAoyn HE TNV XwpenTIKOTNTA.
KATAXQPHTEX
KPH®H MNHMH 1% ENINEAOY (L1)

KPH®H MNHMH 2°¥ EIIIINEAOY (L2)

Taxgtnta
AYNAMIKH MNHMH AMEXHX
[IPOZIIENATZHY (DRAM)

péyebog¢
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Read Only Memory (ROM)

* MvAun avayvwaong €ival n Juvun n oTroia TrePIEXEl TIG
APXIKEC TTANPOYOPIEC EKKIVNONG TOU UTTOAOYIOTH.

 Eival pgia yvriun TTou TTOPAUEVEL KOl OEV XAVETA.



Cache Memory

Kpudn pvApn Kevtpiknc Movadoc Eneéepyaocioc (CPU cache ) yvwotn Ko we
gvélapeon pvaun n Aavéavovoa pvApn KME ovopdloupe tn Hvhun mou
XpNOLUOTIoLE(TOlL Ao TNV Kevtpikn povada eneéepyaoiac yLa va eETUXEL
ToxuteEPN mMpoofaon otnv KUPLOL pvApn. Auth n LvAun elvol ypnyopotepn,
aKkpLBOTEPN KAl UIKPOTEPN O LEYEDOC ATIO TNV KUPLOL LVALN.

Elval ULIJr]}\r]q taxumtaq SRAM pvnun, mou xpnctuonmsaat Heta€L tng KME ko
g Kuptaq HVAMNG. EVTOAEG Kal AEEELG TNG KUPLACG UVANG TTOU xpnotuonowuvrou
ouxva r] xpnotlpomnotnénkav npoodarta, ueracbepovrat oTNnV KpuPn uvr] un. Etoy,
v snouevn cbopa niou n KME Ba xpelaotel pa )\sﬁn, Ba tnv ava(nmost TpWTA
oTn uLKpn Kall ypriyopa npoone)\aotun Kpu PN uvr]un Av n avalAtnon sival
smtuxn(; s&omovoueuou xpovoq, EVW OV anoruxa EEKLVAL N POoTIEAQLON TNG
KUPLOLC UVILNG KOl OVALVEWVETAL N KPUP UVAHLN.

H }\sttoupvta ™NC KPUDNC uvr] NG Bam(erat otnv apxn ™nge tomKOtntaq ovudwva
LE TNV oTola ,av XpELaoTEL HLo AEEN TNG Kuptaq uvmmq, N EMOUEVN )\eﬁn novu Ba
XpELaoTeL Ba BpLoKstaL KOVTQ otnV nponyouuevn. EtoL otnv Kpucbn uvmm
CI)Op'Cu)VE'COLL Lo OpAd A VELTOVIKWV )\sﬁewv (Ypappn kpudnc LVAKNG), WoTe TNV
EMOUEVN PopaA va TPOooTIEAACTOUV Yypryopa.

Eidn CPU cache:

— L1 cache : evowpatwpévn otnv CPU. Mnbevikn kaBuotépnon,.
— L2/L3 cache : e€wtepikod chip otnv motherboard.



Random Access memory (RAM)

Mvrun Tuxaiag TTpooTTEAACNG ) TIPOCWPIVY
UVAUN €ival N KEVTPIKA YVANN TOU UTTOAOYIOTH.

AmoBnkevon 6edopevwy armo tnv CPU kata tnv
dlapkeLa ekteAeonc Asttoupylwyv HY.

Aev amotelel pEpoc tnc motherboard kat pmopei
va ovtikataotabel omote anotnOeL.

TuTmoL

— Volatile : Ta dedopéva dlatnpouvtal yla To dtaoctnua
nov Bploketal umo taon

— Non volatile : Ta 6ebopeva dtatnpouvtal Kat apou
oBnoeL o HY.



Volatile RAM

* EiON:

— Static RAM (SRAM): Ta debopEva MapapLEVOUV
aKEPALA YL 000 dlaoTnpa N Lvnun Bploketatl umo
Taon

— Dynamic RAM (DRAM): Artatteital refresh ava
TOLKTO XPOVLKO SlooThpata



Tuorowt modules

Single in-line memory module (SIMM) : 32-bit data path

Mo yvwoTtotl turmot :

30-pin SIMM: 256KB, 1 MB, 4 MB, 16 MB
72-pin SIMM: 1 MB, 2 MB, 4 MB, 8 MB, 16 MB, 32 MB, 64 MB

Dual in-line memory module (DIMM) : 64-bit data path
Mo yvwoTtot turmot :

72-pin DIMM, oe FPM DRAM & EDO DRAM

72-pin SO-DIMM, o FPM DRAM & EDO DRAM
100-pin DIMM, oe SDRAM

144-pin SO-DIMM, oe SDR SDRAM

168-pin DIMM, og SDR SDRAM

184-pin DIMM, oe DDR SDRAM

200-pin SO-DIMM, oe DDR SDRAM & DDR2 SDRAM
240-pin DIMM, o DDR2 SDRAM & FB-DIMM DRAM



Dynamic RAM (DRAM)

FPM RAM

EDO RAM
Burst EDO RAM
SDRAM
SGRAM

GDDR2

GDDR3

GDDR4

GDDR5



Dynamic RAM (DRAM)

* DIP 16-pin

.« SIPP

* SIMM 30-pin

*  SIMM 72-pin (EDO RAM)

«  DIMM 168-pin (SDRAM)

DIMM 184-pin (DDR SDRAM)
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Synchronous Dynamic RAM (SDRAM)

* SDR SDRAM DIMMs
— PC66 = 66 MHz
— PC100 = 100 MHz
— PC133 =133 MHz

 DDR SDRAM (DDR1) DIMMs
— DDR-200: PC1600, 1600 Mbps
— DDR-266: PC2100, 2133 Mbps
— DDR-333:PC2700, 2667 Mbps
— DDR-400 : PC3200, 3200 Mbps

 DDR2 SDRAM DIMMs
—  DDR2-400: PC2-3200,3200 Mbps
—  DDR2-533: PC2-4200, 4264 Mbps P Retaining Clip
— DDR2-667: PC2-5300, 5366 Mbps
—  DDR2-800: PC2-6400, 6400 Mbps
—  DDR2-1066: PC2-8500 , 8500 Mbps
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Synchronous Dynamic RAM (SDRAM)

DDR3 SDRAM (2007)
DDR3-800 (PC3-6400)
DDR3-1066 (PC3-8500)
DDR3-1333 (PC3-10600) ,
DDR3-1600 (PC3-12800) Resistors o Capacitors
DDR3-1866 (PC3-14900)
DDR3-2133 (PC3-17000)

Inductor:

DDR4 SDRAM (2014)
DDR4-1600 (PC4-12800)

DDR4-1866 (PC4-14900) DDRS -1 =¥ f' o ' £

DDR4-2133 (PC4-17000) d
DDR4-2400 (PC4-19200) . mmwmmml [ R R T L
DDR4-2666 (PC4-21333)
DDR4-2933 (PC4-23466)
DDR4-3200 (PC4-25600)

DDRS SDRAM (2020)
DDR5-4400 (PC5-35200)
DDR5-4800 (PC5-38400) D D R4
DDR5-5200 (PC5-41600)
DDR5-5600 (PC5-44800)
DDR5-6000 (PC5-48000)
DDR5-6200 (PC5-49600)
DDR5-6400 (PC5-51200)
DDR5-6600 (PC5-52800)
DDR5-6800 (PC5-54400)

DDR5-7000 (PC5-56000) D D R 3

DDR5-7200 (PC5-57600)

.
e L
= p

i ‘ 2 utc_\ A T Tt w
oy MWL Mwm‘mmmvmm

4

TRST LR IO 5y

B 75'@. ”

PE

[ SH -

8
n i

I.
'zuxuxura = uc St 1 bF

DDR5-7600 (PC5-60800) AR T S
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Small outline dual in-line memory
module (SO-DIMM)

* MKpOTEPN OE
dUOLKO pEyeBOC
MVAUN HE KUpLO

Xpnon ota
notebooks.

Memory Module (D)

Off-Center Key

Memory Expansion Slot
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Graphics Double Data Rate RAM

Synchronous Graphics RAM (SGRAM) :
Ewbikevpevn popdn pvnunc SDRAM yua
KAPTEC YPAPLKWV.

GDDR2
R3
R4
R5
R6

G GO 6O O
O O O O
O O O O



Graphics card

* YtevBuvn yLa TNV mapoxn eLkovog otnv oBovn
* MeyaAutepec etalpiec kataokeunc GPU:

nVidia AT

VIDIA.
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http://www.nvidia.com/
http://www.amd.com/us/products/workstation/graphics/Pages/workstation-graphics.aspx

Multi GPU

* AUO KAPTEC (N KOlL TTEPLOCOTEPEC) KAPTEC
ypadkwv oto 16lo cuotnua (ocuvdeon Ko
EO0WTEPLKA ME connector)

e Amatteital kot avtiotoyn motherboard
e Xpnon o€ PCl Express

MAnpogopikn_Ke®.02 Mxog (M) I. Xat¢niwawvidng NN
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Multi GPU

01-47
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Tpododotiko-PSU

e YmevBuvo yla tnv mapoxn tacswv amno 3.3 ewc 12V DC (slcodoc¢
110/220V AC) o motherboard, graphics card, hard disks.

PCI-E
20+4Pin x 1 Connectors x 2 SATA X 2
C I
Floppy Connectors P4 MB 4Pin Molex
x 1 Connectors x 1 Connectors x 6

PLUS

PLATINUM TITANUM |
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Peripheral Component Interconnect (PCl)

peix [,

* Qupa yLa cuvOEDN KAPTWV OTIWC
Ethernet, Video card, Sound card
KATU

PCI-EXPRESS 16X [ <&,

* Mpwtec vAomownoelc PCl to 1993

PCI-EXPRESS 1X

- ,/ -

j
PCI>  Eudavion PCl Express to 2004
T~

Ez_g EXPRESS * JuvnBeotepol tunot 32-bit, 5V

Bus Type B/sec :
Kat 64-bit, 3.3 V.
PCI1.0 132 MBpS PCIl Express Example Connectors
PCl 2.1 264 MBps TR PCI Express® 2.0 doubles the bus data rate
PCI 3.0 512 MBps n— e
BANDWII R S S - ‘T 16G8/s

PCI -X 1 GBpS Dl:allf)i‘::ectinns: 20 . i ':

- wj 1
PCI Express 1.0 (x1, X2, x4, X16) 4 GBps i PGl
PCI Express 2.0 8 GBps i, 8065
PCI Express 3.0 16 GBps 2 4
PCI Express 4.0 32 GBps Coa e
PCI Express 5.0 63 GBps T e R
PCI Express 6.0 121 GBps Single direction: 5 1999 2002 2004 2007
PCI Express 7.0 (announced ‘25) 232 GBps
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Oupec cuvdeonc (analog)
/% Composite

T

ée ..

Component

S-video

VGA (15pin)
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Oupec cuvdeonc (digital)

DVI
HDMI
DP

@T@F‘v‘@

SMDED COMPOSITE
COMPONENT VIDED

& ‘:3‘ L 2

HOMI
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Digital Visual Interface (DVI)

MpwtokoAAo dtadoonc Pnodakou video.
Eloaywyn 1999—mnA<ov obsolete

Ekdooelc: [. = HEE IIIJ
: . 5 IEE HEEE
— DVI-I (integrated, digital / analog) HEN EEE

DVI-I (Single Link)

-

— DVI-A (analog) [. .

~— EEEEEEEE
— DVI-D (digital) .m:(.n.u.k}...)
MeyLoto u'm(oq KaAwobilou 5.0u (xwplg [_ TH ===
avapeTadotn) DIWID[: . L:II )
3,840 X 2,400 @ 33 Hz EEEEEEEE
L— EEEEEEEE
oy

DVI-D (Dual Link)
e T [
L" ==. IIJ
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High-Definition Multimedia
Interface (HDMI)

* MpotokoAlo duadoonc Pndlakou video /audio.
* EkOOOELC :
— 1.0 (2002) max 1,920x1,200p @ 60 Hz
— 1.1 (2004)
— 1.2 (2005)
— 1.3 (2006)
— 1.4 (2009) max 3,840x2,160p @ 24,25,30 Hz
—2.1(2017) max 10K @ 120Hz
— 2.1b (2023) Dynamic HDR

i J3ITAE

HIGH-DEFINITION MULTIMEDIA INTERFACE




Display port (DP)

Digital audio/video interface

VESA (Video Electronics Standards Association: American technical
standards organization yia computer display standards

Eudavion to 2006.

TpExouoa £kboon 2.1 (2022) D DisplayPort m V ESA

HDMI port /j
Display port —“
Techfuels.com
Dual-link s _
DVI- port :3t+—— Dual-link DVI-I port

Optical S/PDIF in port
MAnpo@opikn_Ke®.02 Mxng (M) I. Xatdniwawvidng NN 01-54



Kapta 'Hyxou

* YreuBnvn yLa mapoxn nxou
ota nxela.

* JuvbeeTaL OTNV “ / | ‘
motherboard peow PCI R E i
PCI-E kot alalotepa e
ISA

* METATPETOUV TOV NXO
peow evog digital-to-analog
converter (DAC) o

* YAUEPO LOVO OE
e§elNTNUEVEG EPUPUOYEG

TATEERT LI Mxog (M) 1. Xargniwavvisng MN -



-——-—

‘ _
Ourar Dur

2

Digital Out

Microphone In

Analog Line In

Front Left / Right

& Headphones

Center / Subwoofer

Kapto'Hyou
g2 @eqmtl
: ,@?@%@ﬁ’s@sﬁ’ﬁs

Surround Left / Right

(@

o

Surround Back Left / Right

MAnpo@opikn_Ke®.02

Mxog (M) I. Xat¢niwawvidng NN
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S/PDIF

* Sony/Philips Digital Interconnect Format

Eurnopikn uAomoinon tou npwtokoAAouv AES/EBU,
yvwototepo wc AES3
e Xpnon via petadopa Pndlokou nxou :

— aro DVD player og Evioyxutni
— amo DVD/ROM o€ kapta nxou
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TOSLINK
e Toshiba-LINK

e Omtkn tva yla petadoon digital audio.
* [lepPLOPLOUOC OTO UNKOC KaAwbdilou
(ouvnBwc 5u)

* Edappoyn tou mpwtokoAlouv EIAJ/JEITA
RC-5720
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Fram Computer Desktop Encyclopedia
22006 The Computer Language Co. Inc.

AES/EBU S/PDIF - TOSLINK

(Professional) 110 b

balanced
STF cable

From Computer Desktop Encyclopedia
@ 2006 The Computer Language Company Inc.

78 ohm
slot unbalanced
coax cable

SIPDIF
(Consumer)

g Toslink {optical)
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Kapta LAN (obsolete)

* YtevBuvn yia tnv ouvdeon touv HY oe diktuo LAN

* MMA€ov n urtodoxn RJ-45 (2.5Gbps) eival
EYKOTEOTNMEVN otnNV motherboard.

’ ‘ Intel® Wi-Fi 6 AX200 2.5G LAN

Intel Gigabit LAN

Clear CMOS buttoni 4xUSB3.2Gen 1

BIOS Flashback button

Optical S/PDIF out
1 x USB 3.2 Gen 2 Type-C

7 xUSB 3.2 Gen 2

Gold-plated audio jacks
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Wireless LAN

 |EEE 802.11n-2009 (Wi-Fi4 @2.4 GHzn 5 GHz)
 |EEE 802.11ac-2013 (Wi-Fi5 @5GHz)

 |EEE 802.11ax-2019 (Wi-Fi6 @2.4 GHzn 5 GHz)
* |EEE 802.11ax-2020 (Wi-Fi 6E @6 GHz)

e Optional evowpatwpevo otnv motherboard

WIRELESS USB

Wifi Adapter

-
*
& '
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KVM switch

Meow autnc TG
OUOKEUNC EAEYXOULLE
HEow evocg ot Keyboard,
Video, Mouse
rntoAAartAouc HY
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Universal Serial Bus

L

micro USB plug , mini USB plug, B-type plug, A-type receptacle, A-type plug
USB 1.1 -> 12 Mbps -

USB 2.0 -> 480 Mbps s ™
USB 3.0 -> 4.8 Gbps u B40
USB 4.0 -> 40 Gbps (cUvdeon USB-C) Gbps
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FireWire / i.LINK (obsolete)

e YAornoinon tou IEEE 1394
serial bus interface

e Tayvtntec 400/ 800/ 3200
Mbps

e Alktowon HY peow IP over
ol i FireWire

(==

MAnpogopikn_Ke®.02 Mxog (M) I. Xat¢niwawvidng NN 64



Thunderbolt

1/0 bus art’tnv Intel
Oewpntikn tayxvtnta 10 Gbps
Dual-protocol (PCl Express ka

Display Port)

A€V ELYE EUTTOPLKN ETILTUXLA

N

MAnpogopikn_Ke®.02

Mxog (M) I. Xat¢niwawvidng NN

Example PC System Diagram
Other system configurations possible

Processor

' DisplayPort PCH §

PCle x4 isplayPort
Thunderbolt™ ¥ iy

Controller

=

Thunderbolt Connector

(5

THUNDERBOLT.

01-65



Uninterruptible Power Supply (UPS)

Standby Power Supply

1
1
|
1
1
|
|
e

TRAMSFER

> »l * I MMMMMMMMM

5
[}
m
el
m
5
=
=
m
el
=5
m
A

wlos
e

| i BA]
http://www.pcguide.com/ L_______,, k- _ _E



http://www.pcguide.com/

Line-Interactive

UPS

TRAMSFER
SWCH

.--""'u-l

IMYERTER: ~
ZOMVERTER

AC
DC

DIBCHARSING  [POWYER  RAIL =

i




UPS

Online ("True")

SURSE
SUPPRESSOR FILTER

STCH

[ ] -
BATTERY
ZHARSER BATTERY IM'VERTER:

' nn's’
h—————h\ ——* + __I TRAMSFER

AC

LC

DELTA
COMWERTER BATTERY [MSERTE R




Online Double-Conversion UPS

AC Input Bypass (prime or standby)
e -
gc’l::; AC Output
AC Input i 0C Link -
C— R0Clflor  —— |11yerior
— — —
Bat
W;Y [t m———— +
Converter | |
AC Input Batry ! wee - Normal mode
et Chargr |
(optional 1 =¥ Stored energy mode
- ! e N, O 48
B
attery_'I_I; ! 2040430 IEC: 1999
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Interface AlauAwyv (BUS)

« Small Computer System Interface (SCSI)
« Serial Attached SCSI (SAS)
 Enhanced Small Disk Interface (ESDI)

« Parallel Advanced Technology Attachment
(PATA n ouvnBeoTtepa ATA)

. Serial ATA (SATA)

 External Serial A
TTEPIPEPEIAKA

A (eSA

A) yia ECWTEPIKA



Small Computer System Interface (SCSI)

DB25m (Mac-SCS)

Aprox: 39mm

e C5m (SCSH)

40 Aprox: 65mm

* MponABe am’ to SASI
(Shugart Associates System
Interface) to 1979

B8 1DC50m (SCSH)

° AVTLKOLTéLGGr]Ke aT[(I) 10 ATA TS Aprox: 70mm
| IDC50f (SCSI-1)

Aprox: 67mm

HD50m (SCSI-2)

Aprox: 35mm

HD68m (SCSI-3)

Aprox: 47mm

HD68f (SCSI-3)

Aprox: 45mm

VHDC68m (SCSI-4)

Aprox: 32mm
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Parallel ATA (PATA)

Interface yla tnv cuvdeon okAnpwv
dlokwv, CD, DVD «kal floppy drives
£0WTEPLKA TOU HY.

Xpnon twv AT Attachment (ATA) kot AT
Attachment Packet Interface (ATAPI)
standards.

Meyloto pnkoc 45 cm.
MpwTtokoAAo parallel

AEXETOL 2 OUOKEVEC TO pEYLOTO. ML
master kat tTnv aAAn slave.

Napovolaodnke to 1987.

O OpOC OUXVA OVOALLELYVUETAL LE TO
Integrated Drive Electronics (IDE)
interface (tng Western Digital)
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Serial ATA (SATA)

Serial Advanced Technology Attachment
2e edpappoyn arnt'to 2003

Bus interface avtwkataotatng tou PATA
TeAevtatia ekdboon n revision 3.0 (6 Gbps)

To 2004 sudaviotnke to eSATA (external).
Eldkn €kdoon to eSATAp (powered)

To 2009 napovoLacOnke to MSATA (mini)

SERIAL

3 Gb/s
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NaAareg Oupec (D-subminiature)

5 —
&

* DE-9 (kuplwc wc oslplakn Bupa
yia epappodn tou standard EIA

RS-232-C)

* DB-25 (Kupilw¢ wc¢ rmopaAAnAn

BUpo yLa XprioN O EKTUTTIWTEC).

LS O

MAnpogopikn_Ke®.02 Mxog (M) I. Xat¢niwawvidng NN

DA-15

DB-25

seeees ol DC-37
—
= (o| DD-50

(o) o| DE-9
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NaAowd 1/0 bus (obsolete)

* Industry Standard Architecture (ISA) kat Micro Channel
Architecture (MCA): dnuoupynBnkav to 1981 kat 1987
avtiotowa art’ tnv IBM.

* Extended Industry Standard Architecture (EISA)
dSnuoupynOnke to 1988 arto avtaywvioTPLEC ETOLPLEC
¢ IBM (Gang of Nine).

* Avtkataotadnkav isa Ers

otadtaka art’ tnv PCI. - -’

nel Architectu

PCl
75
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2UOKEVEC ELOOOU

= [TAnktpoAoyLo (Keyboard)
= [Tovtikt (Mouse)

= 0O0ovn Adnc (Touch Screen)
= 2opwtnc (Scanner)



MAnKTpOAoyLo

—H 1o ocuvnBlopEvn povada elcodou eival To MANKTPOAOYLO OTO OTolo T
dedopeva elodyovtal TTANKTPOAOYwWVTOC T TTARKTPA TOU.

—Eva tuttikd mAnktpoAoyLlo €xet 101 ) 105 mAnKTpa.

—OL Stadopec duvateg dlataelc MANKTPoAOyiwv yla Stadopec YAWOOEC TTOU
Xpnotporiololv 1o Aativiko aAdapnto, cuvbwc avadEpovtal PE T MTPWTA
£&L ypappoata otnv dtataén.

—H ouvnBéotepn 6Lataﬁr] elvat n QWERTY, akoAouBoupevn amno tnv QWERTZ
(mou Xpl‘]OLlJ.OT[OLELTOLL otnv Kevtpwkg Evpwmn) kot tnv AZERTY (mou
XpNoLUoToLeitoLl oTtnV YOAAODWVEC XWPEC).

— Ot Aatwikol yapaktnpes cuudpwva He v Sdtataén mAnktpwv QWERTY
Bplokovtol oto MANKTPOAOYLO TNC ponyouevnC dtadaveloc.
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[TANKTPOAOYLO

* Avdaloya pe to aAdaBnto Kat tTnv YAwooo TTou XpNOLLOTIOLEL O
XPNOTNC UTopPEL TO TTANKTPOAOYLO va EXeL OSLadopec SLataelg

TIANKTPWV.

el REREELEDRE (S
' 1 2 3 |4 5 |6 7 8 9 0 - = | Backspace
T.hu_iﬂ W E R T Y u I (] = *{ :

Caps Lock | & S D F G H J K L . ’ Entse
@ S P
Shift rd X C v B M M = - 7 Shift

4 , A

iCirl :II:_ Alr ‘ ‘.ﬁ.lﬂr ::; iz
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[TANKTPOAOYLO

* H éuataén mAnktpoAoyiov Dvorak Snuwovpynbnke pe yvwpova tnv
oLUXVOTNTO YPOUUATWY OTNV AYYALKA YAWoOoO WOTE va eival
ypNyopoTepN n MANKTPOAOYNon, £XOVTOC TO cuVNBECTEPA YPAUATA
KOTW OTTO TOL TIEPLOCOTEPO EVKLvNTA SAKTUAQL.

- v Jl@ [# [ [= |~ |& [* [t [y [£ |} [=+—
' 1 2 3 4 5 ¥ T 8 [ 0 [ ] Backspace
] < [P P [Y[F[@[c R It [? [+ [I
e : . = |\
Caps Lock | A 0 E U I D H T N s _ Entes

“ . a—

shift 1 a |4 K |[X (B M W |V |Z |shift

iCiFl :'II: Alr ‘ ‘ﬂﬂr Koy Mini | CiFl
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[MAnKTPOAOYLO
EAANVIKA MAnKTpOAOyLQ

H eAAnvikni dtdtaén mANKTpwy ivol n mapokatw (6ev umtapxouv AAAEC
Statdelc yia to eAANVIKO aAdaBnto):

- ‘! @ ‘# $ ‘% ‘“ ‘E * i ‘} |+ [e—
' 1 2 213 *|14 £E(5 &|6 N7 B 2|9 |0 °|- +|= 14 Beckspace
- - E P T Y 8 I o n { } Erter
H_
Tals
! =™ i r."' [ '+ ] n -q—l
Caps Lock A Z A Li r H = K A N ’ |
@ . -
shift | == z X Wy (] B N b < s ? shift
< A N I
iCirl :ll_: f-1] ‘ ‘.ﬁlﬂr ::; Bliznia | CiFl
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MovTiKL

Elval pla cvuokeun katadeEnc n omola XpnoLUOTIOLE(TAL YL
va eAEyéeL TNV Kivnon evog delktn otnv 06ovn Kal vol KAVEL
eTLAOYEC O owtAV. To TOVTIKL €XEL ATO €V €WC TEVTE

MANKTPA.
—MnNXOWVLKO TIOVTiKL
—OTMTIKO TIOVTiKL
—Movtikl Laser
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2OLPWTNAC

O capwtnG (scanner) €ival L0 CUCKEUN €L0000U N Omoia ELCAYEL TNV
amopoaitntn omtikn TAnpodopia oTov NAEKTPOVIKO UTIOAOYLOTH Eite
TIPOKELTAL YlO. ELKOVA OTIOTE Kol amoBnkevetal oe popdn ewkovag eite
KAVEL KOL OTITIKA avayvwplon TwV YPAUUATWY N oplOpwv HLog
TUTtopévng oeAibag, omote n mAnpodopia amobnkevetal o apyeio
KELWEVOU, 1N oTo KAatAAAnAo medio 0Bovne elcaywyng TpoypouUUaTOC,
avti va mAnktpoAoynBel amno tov ypnotn.
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http://en.wikipedia.org/wiki/Image:Scanner.view.750pix.jpg

2OLPWTNAC

Yriapyouv U0 €8N cOpWTWV:

e O ocapwtnc eyypadwv mou XpNONKUOTIOLELTAL YIOL COPWON
EYYPAdwWV 0TOV NAEKTPOVLKO UToAoyLoth).

e O oapwtnC ypappkol kKwoka (bar code) mou capwvel Kall
QATTOKWOLKOTIOLEL VPO pLKOU G KWOLKEC oL oTtoioL Bplokovtal
TIAVW OE CUOKEUAOLEC OVTIKELUEVWV (Mpoioviwyv, daKkEAWV,
SepATwY KAT).
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JUOKEUEC e€0O0U

* OBovn (Monitor).

* Extuniwtnc (Printer).



Yuokevec e€odou

OL ocuokeveg e€&odou kaBlotolv tnv TAnpodopia mou E€Xel
npokuPeL amo tnv enetepyaocia, dtabeoun ywa xpnon. Ot duo
TILO OUVNBLOUEVEC IO QLUTEC €LVOL O EKTUTTWTAC KalL n oOovn.

O ektumwTtnc mapayet eva hard copy tng mAnpodoploc evw n
0Bovn eva soft copy tn¢ mAnpodopiac.
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0O0ovn
e TexvoAoyiec 00ovnc
— CRT (Cathode Ray Tube)
— LCD (Liquid Crystal Display)
* Active Matrix or TFT
* Passive Matrix
 Bistable
* |IPS (in-plane switching)

 Vertical alignment (VA)

— LEDs (Light Emitting Diodes)
* Organic LEDs — TOLEDs, FOLEDs, SOLEDs
* Polymeric LEDs

— Electronic Ink
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AvaAuvcelc o6ovwv

* NTSC and PAL/SECAM are analog video standards with no fixed horizontal resolution. The res
depicted here for 4:3 aspect ratio assume square pixels, but the actual horizontal resolution (in non-
pixels) ranges from 320 (VHS/Betamax) to 720 (DVD) for both standards.

** Although computer industry defines SIF as 384 x 288 for PAL countries (Sfor NTSC countries, it is equivalent to QVGA),
MPEG-T defines it as 352 x"288 (CIF) or 360 x 288 (for NTSC: 352 x 240 or 360 x 240).

T The resolutions depicted here for 16:9 widescreen NTSC and PAL/SECAM assume square pixels, but the
actual horizontal resolution (in non-square pixels) ranges from 520 (PALplus) to 720 (DVD).

1 Although Digital Cinema System specifies 2K at the depicted resolution in square pixels, in some
situations it can assume non-square pixels and go as high as 2048 x 1536. Aspect ratio 17:9 is approximate.

™\




EKTUTWTAG

O ektunwtA¢ (printer) eival cuokeun €660V £VOC UTTOAOYLOTLKOU CUCTAMATOC, N
orola £XeL WG OKOTIO TNV HOVLUN amotunwon (EkTunwaon) Twv
nAnpodopLlwv 1ou €xouv dnuloupynOei amod to tn xprion AoyLoUKoU, o€
gva puoLko pEoo (ouvnOwe, aAAd OxL povo, xapti).

Yridpxouv Baoikd Suo (6N EKTUTIWTWV:

— EKTUMTWTEG €yXuong HEAAVNG

— Ektunwteg AELlep
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2UOKEVEC AtoOnKeuoNG

>kAnpoc Atokoc (Hard Disk).
Awoketa (Floppy disk).

CD (Compact Disk).

DVD (Digital Versatile Disk).
BD (Blu-ray Disk)

Flash Memory



JUOKEVEC amoOnkevonc

OL ouokevec  amobnkevuong  xpnoLgormoilouvvial  va
armoBnkevoouv dedopeva, otav Sev xpNOLUOTIOLOUVTAL OTTO TN
uvAun. Ot 1o Kowoli TUTol cUoKEUWV amoBnkeuong eivatl ot
Sloketteg, oL okAnpot diokot, ta CD-ROM / DVD , BD (Blue ray
Discs) kat ot pvipec flash.




2KAnpot 6iokol

Evac aAloc tpomo¢ amoBrnkevong €ival o okAnpog Olokoc.
Evac okAnpoc Slokog amoteAeital amo pia n mMeEPLOOOTEPEC
OUMTTOYELC LETAAANKEC TTIAAKEC N OTOLEC €ival ETUKAAAELUEVEC
ne ofeiblo petaAlou to omoio emitpemnel ota dedopeva va
gyypadovtal payvnTka otnv enPpaveLld Touc.

Ot petaAAikol diokol TepLloTpEdovTal pe TaxvTNTA OV Elvol
ouvnOwc 7200 otpodec to Aemtto (RPM).

H ywpnikotnta amoBnkevuong ylot TOUC TIPOCWTILKOUC
UTtOAOYLOTEG KupaiveTal Ewc 8 TB .
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2KAnpot 6iokol

From Computer Deshktop Encyclopedia

AvaAoywg d100TACEWV

AIGUETPOC [MAGTOG

5.25" FH 146 mm
5.25" HH 146 mm
3.5" 102 mm
2.5" 69.9 mm

MAnpoopIkr_Ke®.02

Max data
47 GB
19.3 GB
16 TB
1TB

Myog (M) I. Xar¢niwavvidong NN

WD Gold

HARD DISK DRIVE

Max Platters
14

4

5

3

Enterprise Class SATA HDD
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2KAnpot 6iokol

* Partitioning: H dtadikaotia

AoylkoU Slaxwplopov Tou
Sdlokou og TunpaTa

Sector

Cover Mounting Holes
{Cover not shown)

Base Casting

Spindle

Cylinder Slider (and Head)

Actuator Arm

. T . Head Actuator Axis Case
-, . - Mounting
o ; . e Actuator
| . . |

Holes

Platters

) . e - Ribbon Cable
e - - . — (attaches heads
. e : — SCSI Interface - to Logic Board)
| ! — Connector
= ) L ) Jumper Pins /
= = i . Jumper  Power
- - - Connector

Tape Seal
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Solid state drive (SSD)

* AmoOnkevon HE xpnon
solid state materials.

* Agv €Youv
NEPLOTPEPOUEVA LEPN

* MeyaAn tayutnta otnv
avayvwon 6edopevwy

* YriepBoAwa akptpot yia
TOV OYKO TwV O€OOUEVWV
TOUC.

e JUvbeon peow SATA
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M.2

* Next Generation Form Factor (NGFF)

* Wi-Fi, Bluetooth, satellite navigation, near
field communication (NFC), digital radio,
wireless WAN (WWAN), solid-state drive (SSD)

* NVM Express (NVMe)

SAMSUNG | &

) SSD980

NVMe M2
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Awoketec (obsolete)

— H &loketa eival eva dopnto, $ONVO pEoco amoBnkeuvong
TMOU OToTeEAEital amo &€va AEMTO OTPOYYUAO €AQOTLKO
NMAQOTLIKO HLOKO PE HaYVNTIKA EMLOTPWON TIOU ELTIEPLEXETOL
0€ €va TAQOTLKO TtePiBANpQL.

— Mpaktika MAEoV eykataAeipOnkov
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Aopun plac OLOKETTOC

ApXLKA oL SLOKETTEC NTOV 8 LVIOWV yla va HIKPUVOUV OTN
OUVEXELA OTLC 5.25 ivtoeg Kat Katomiv otLc 3.5 (vtoeg onwg
TIC &€poupe onuepa. H TUMKA XwPENTIKOTNTA MioC
dlokettag eivat 1.44 Mbytes bebopevwv.

Ta 6edopeva pmopoulv va ypadovtat i va diafaloviol
oo SLOKETTEC.

Formatting civat n Owdikacio mpoetolpaciag tTNG
eTLdAVELAC TNG OLOKETTAC yLa avAayvwon Kot eyypadn.

To track eival pla otevy Awpida eyypadnc kat oxnuoatiet
gva. OAOKANPO KUKAO otnv enitdpaveLla tou Siokou.



Aopun plac OLOKETTOC

= O ywpoc amoBnkevonc pilac Olokettag Olapeitat o€
npokaBbopLopeEVouC TopEelC TTou ovopalovtal sectors.

= Eva sector elval tkavo va 6exBel 512 bytes dedopevwv.

= Mia turikn Stoketta amobnkevel ta dsdoupcva kKot ot duo
nAeupecg kot €xel 80 tracks oe kaBe mAevpa pe 18 sextors to
kKaBe track.




—

CD/DVD/BD P

Eva. CD (mou kaAeital Kot omtiko¢ 6lokocg) eiv
OTPOYYUAO KOMUATL TTAQOTIKOU UALKOU pE ouvnOn Owapetpo 4.75
l(vtiowv N 120mm .

To CD-ROM (ROM), xpnotuormolei tnv idla laser texvoloyia pe ta
CD Mouolkng Hovo Tou €xeL tn duvatotnta va eyypadeL mavw Tou
Kot aAAou elbouc dedopeva Onwe Keipevo, ypadika kat video.

H xwpntkotnta tou CD-ROM eivat 650 MB debopevwvy.

To DVD oakoAouBei mapopoia ¢pltlocodpia pOvo TOU EXEL TN
duvatotnta eyypadpnc o€ MOANATAEC OTPWOELG UALKOU oto Sloko
Kol TIPoodEPEL CUVOALKH Xwpntikotna 4.75 GB



DVD (Digital Versatile Disk) ¢

Wnolakoc EvEAkTog Alokog
* ExeLtov ibLo yeviko oxeblaopo pe to CD

*  OLbLadopEc mou £xouv gival oL akOAoOUBEC:
Mikpotepa kolAwpata (0.4 avti twv 0.8)
Ytevotepo 2melpoeldec(0.74pum avti twv 1.6um)
Kokkwvo laser(pe cuxvotnta 0,65 pmavti twv 0,78)
OL Tpelg auTeg BeAtiwoelg aveBalouv tnv xwpntikotnta ota 4.7 GB
Mo TTEPALTEPW XWPNTLIKOTNTA £XOUV 0pLoBel Ta £€ng mpoTuTIAL
Mia oin, evog otpwpatocg (4.7 GB)
Mia 6in, Vo octpwudtwy (8.5 GB)
Ao OYelg, evog otpwpatog (9.4 GB)
Ao oYelg, SUo otpwpatwy (17 GB)



&) BD

Bfu-rayﬂisk

e Blu-ray Disc or BD eival evag veéoc dilokog uPnAng eukpivelag
yla tnv anoBnkevon video kat SedopEvwy.

* To OvouO TIPOEPXETAL ATIO TO UTAE laser mou xpnolpomnotnTol
ylo avayvwaon Kot eyypadn.

 Efautiac tou pkpoteEpou omelposldouc 405 nm pmopouv va
amoBnkevBouv oto Blu-ray Disc oe oxeon pe to DVD 1o ormolo
XPNOLUOTIOLEL KOKKLVO laser (650 nm).

e Evoc Sduthou emumébou BD pmopel va amoBnkevoest 50 GB,
oxebov 6 PopEC TNV Ywpntkotnta evoc DVD dvo oPewv kot
SU0o oTpwWHATWY, Kal Tieploootepo amo 10 popEC evog povou
erunedou.
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Flash memory S

EWdko €idoc¢ pvnung mov ovopadletat EPROM Ko emitpemnet tnv
avayvwon kot anoBnkevon dedopévwy ta omoia propouv va
TIOPOLUEIVOUV LOVLUOL OTO HEDO.

OL xwpnTtkoTNTEC ToLkiAouv armo 128Mb €wcg 10 Gb
MukpO, eUXPNOTO, AVOEKTLKO.
Mropel va xpnotpornotnBel akopa kat otn 6€on okAnpou diokou.

MoAMot turot (Usb drives, XD, Memory Stick Duo, Compact Flash,
Secure Digital kATt.

Xpnon kat og aAAa peoca onwg QwToypadLKEG LNXAVES, KVNTA
KATT.



Noyloko (software)

To AOYLOMKO €lval TO Paclko epyaleio
Vit TNV TOPAYWYLKN  XPNon  €VOC
uTtoAoyLoTN.

Alapeital o SUO KATNYOPLEC:

= /\ELTOUPYLKO ocvotnua (OS)

= \OYLOULKO papUOywWV



booting

Bootstrapping sival n dtadikaoia mouv eva poypapLua
bGOPTWVETAL LE OKOTIO VO EVEPYOTIOLNOEL Eva AAAO.

Boot (cuvtopoypadia tou bootstrap) eivat n dtadikacia
dOPTWONC TOU AELTOUPYLKOU OUCTAHUOTOC

Boot Loader 1o ipoypappua (amoBnkevpevo otnv ROM
¢ motherboard) mou ekteAel To boot (o€ MPOCWTILKOUC
HY to BIOS n to EFI) To omoio ev cuvexeia popTwVEL TO
AELTOUpPYLKO otnv RAM.

Ta AELTOUPYLKO cuoTAHATA Elval amoOnKeUEVA OE
Torkouc okAnpouc diokouc, DVD, flash drives n peocw
avTiloTowV SIKTUAKWY BEcEWV.



booting

* Hard / cold reboot: n ekkivnon HY peta oo npoBAnua (my
KOANUQ)

» Soft /warm reboot: n exkkivnon HY pe duotooyikn
Sdtadkaoia

* Master boot record (MBR) sivoul 1o ipwto sector (512-byte
boot sector) tou okAnpou biokou (cylinder 0, head 0, sector 1)
niov Selyvel tnv B€on tou boot sector. Ekel tpExel o Second-
stage boot loader omou napouvolalel TIC SUVATEC ETILAOYEC
AELTOUPYLIKWYV CUOTNUATWV:

— 2e ovotnuata Windows o Boot Manager (BOOTMGR armo Vista kait
petd N NTLDR (NT loader) amno XP kot ntiow)

— 2¢e Unix to GNU GRUB (GRand Unified Bootloader) rj to LILO (LInux
Loader)

— 2e MAC OSX 1o BootROM firmware (kat peta to POST avaAapBavel
10 Open Firmware ywa PowerPC-based HY ) to EFIl ywa Intel-based
HY)



GUID Partition Table (GPT)

Standard yia avtikataotoon tou Master boot
record (MBR) oto disk partitioning

Yriootnpilel mavw armno 4 partition table
entries (ekel otapata to MBR)

Mropetl va kavel boot armno dlokouc
xwpntikotntac > 2TB (ekel otapata to MBR)

[eplocotepa O0TO
http://msdn.microsoft.com/en-
us/library/windows/hardware/gg463525.aspx



http://msdn.microsoft.com/en-us/library/windows/hardware/gg463525.aspx
http://msdn.microsoft.com/en-us/library/windows/hardware/gg463525.aspx

Advanced Boot Options

Choose Advanced Options for: windows

(Use the arr« keys to highlight

Repair Your Computer

safe Mode
Safe Mode with Networking
Safe Mode with Command Prompt

Enable Boot Logging

Enable lTow-resolution video (640x480)

Last Known r . y (advanced)
Directory estore Mode

Debugging

Disable a ) C restart on system failure

ignature Enforcement
windows Normally

sStart windows with only the core drivers and services. Use
when you cannot boot after installing a new device or driver.

ER=Choose ESC=Cance]

windows Boot Manager

P e d windows fTailed to start. A recent hardware or software change might be the
BDDTHGR 1= Hl:‘.bl'll_l'.'l cause. To Fix the problem:

Press Cirl+Ali+Del %o restart

1. Insert your windows dinstallation disc and restart your computer.
2. Choose your Tlanguage settings, and then clbick "Next.'
3. Click "Repair your computer.'

If vou do not have this disc, contact wvour system administrator or computer

manufacturer fTor assistance.
File: \windows\system32\winload.exe
] 1]
135 MlE=1ng status: 0Oxc000000e

I'I I.E Fn]‘l l'nl'lll 1 1 r.l'!h:t il r.1 Info: The selected entry could not be Toaded because the application -is
missing or corrupt.

ENTER=Continue ESC=EXit




GHU GRUB wersion B.95 (638K lower ~ 288784K upper memory)

Ubuntu, kernel 2.6.12-9-386

Ubuntu, kernmel 2.6.12-9-386 (recovery rmode)
Ubuntu, HMemtestB6+

Other operating systems:

Hindows NT~-2888-xF

Use the T and 4 keys to select which entry is highlighted.
Press enter to boot the selected 05, ‘e’ to edit the

coMHands before booting, or 'c’ for a command-line.

LILO Boot Menu

Linux
LinuxOLD
Wwindows

Hit any key to cancel timeout RO
Use «Tl+» arrow keys to make selection
Enter choice & options, hit CR to boot




Basic Input / Output System (BIOS)

Evowpatopévo chip otnv motherboard.

O npwtoc kwdkac (firmware) mou ektelet to PC kata TNV
gKKlvnon.

Wayvel kat avayvwpllel (eAeyxovtac ta bus) oAa ta
neplpepeLlaka cvotnpata (Hvnueg, ockAnpouc diokouc, DVD
KATT) WOTE €V oUVEXELA VO POPTWOEL TO AELTOUPYLKO
cvoTNUA.

MNoapakoAouvBel (monitoring)tic Baoikeg mapapeTrpouc tou PC
(rty Bepuokpaociec-taoelc Asttoupyiog motherboard) ko
EVNUEPWVEL TOV XPNOTN.

['VWOTOTEPOL KATOLOKEVAOTEC VLo TIPOOWTILKOUC HY

— American Megatrends Incorporated (AMI)

— Phoenix Technologies Ltd A American Phog-;@
(mpwnv Award Software International) °



http://www.ami.com/
http://www.phoenix.com/

Unified Extensible Firmware
Interface (UEFI)

Avtikotootatng touv BIOS

Napexel software interface avapeoa oto

operating system kot to firmware tnc
motherboard.

[MAeovektel tou BIOS kaB'ocov pmopel va
KAvel boot amo diokouc ywpntikotntac > 2TB
e xpnon tou GUID Partition Table (GPT).

Meploocotepa oto http://www.uefi.org/specs



http://www.uefi.org/specs

Power-on self-test (POST)

e OLTPWTEC pouTtivec tou BIOS mou ekteAovvTtal LE TNV
ekkivnon tou PC.

o ExteAeiton SLayvwoTikoc EAeyyxoc oAou tou hardware.

e Av KOTA TNV SLAPKELA TV EAEYXWYV TtapouclocBolv
opaApata onpoivovtal Pkpd beep mou ewdomolouv Tov
xpnotn (N eppnvela Toug YiveTal ovaAloywc tne KaBe
ETALPLOC KATOLOKEUNC).



BIOS SETUP UTILITY
H/W Monitor Boot Security

Advanced Exit

Use [ENTERI, [TAB]
or [SHIFT-TAB] to
select a field.

System Overview

[0:13:04]
System Date [Sun 01/29/2006]
Use [+] or [-] to
: 115KFire-eSATAZ BIOS P1.00 configure system Tine.
: Intel(R) Pentium(R) 4 CPU 3.00GHz
(64bit supported
Processor Speed : 3014MHz

Hicrocode Update: FA3/5

BIOS Version
Processor Type

Cache Size : 2048KB
Total Memory : 1024MB > Select Screen
Dual-Chamnel Memory Mode ! Select Item
DDRIT1 : None e Change Field
DDRII2 : 512MB/200MHz (DDRII400) Tab Select Field
DDRII3 : None F1 General Help
DDRIT4 : 512MB/200MHz (DDRII400) F9 Load Defaults

F10  Save and Exit
Exit

v02.58 (C)Copyright 1985-2004, American Megatrends, Inc.

American
Megatrends

www.ami.com

AMIBIOS (C) 2003 American Megatrends, Inc.
ASUS PACBOO ACPI BIOS Revision 1002

CPU : Intel(R) Pentium(R) 4 CPU 2.80GHz
Speed : 2.82 GHz

Press DEL to run Setup

Press <F8> for BHES POPUP

DDR Frequency 400 Mhz, Dual-Channel. Liner Mode
Checking NURAHM. .

512MB OK

BIOS SETUP UTILITY

Main Advanced Power

Exit

Security

After Power Failure:
On Modem Ring:
On LAN:

YVYVYVYYVYYVYY

2l
[ [cDRaM]]

[Hard Driwve]

1st Boot Device
2nd Boot Device

P Hard Disk Drives
P Floppy Drives
P CDROM Drives

Boot-Time Diagnostic Screen: [Enabled]
QuickBoot Mode: [Enabled]
Scan User Flash Area: [Disabled]
Boot-Time Diagnostic Screen: [Enable]

[Last State]
[Power On]
[Power On]

t sequence from the availabl

right 1985-2006, American Megatrends, Inc.

-
ﬁ} Setup Screen Emulation (Alt-PrtSc Capture To Clipboard / F10 Print)

s

PhoenixBIOS Setup — Copyright 1985-2004 Phoenix Technologies Ltd.
Advanced Debug

Display Security Boot Exit
Boot Speed: [Normall
Core Multi-Processing: [Enabled]l
Dynamic CPU Frequency Mode: [Dynamicl

Execute—Disable Bit Capability:[Enabledl

Built—in LAN: [Enabled]
Wake—up on LAN: [Disabled]l
Wake on Keyhoard: [Disabled]
Critical Battery Wake—up: [Enabled]l
USB Sleep and Charge: [Disabled]
S8leep and Music: [Disabled]
Legacy USB Support: [Enabled]l
SATA Controller Mode: [AHCI 1

SATA Interface setting: [Performancel

Item Specific Help

These items control
various CPU parameters.

Help Select Item
Exit Select Menu

Change Ualues
Select » Sub—Menu

Setup Defaults
Previous Ualues




Beeps

Error Message

Description

The programimable interrupt tmer or programmable interrupt contraller

1 short DREAM refresh failure as probably faled
. 5 memory parity error has ocourred in the first 64K of RAM, The RAM

2 short [“lemory panty error IC is probably bad

Smnans R s BHK ey Faibre 5 memory failure has occurred in the first 64K of RAM, The RAM IC is
probably bad

Annmms FIAmemEnNpET AN The system clock /fimer IC has faled or there is 2 memory error in the
first bank of memory

E short Processor error The systerm CPU has faied
The kevboard controller 1C has failed, which is not alowing Gate A20 to

> short Gate 420 faiure =witch the processor to protected mode. Replace the kevboard
cortroler

: : The CPU has generated an exception error because of a fault in the

7 short Virtual mode processor exception error R
P or motherboard circuitry

2 short Displary memory readMwrite error The system video adapter is missing or defective
The contents of the systerm BIOS ROM does not match the expectad

2 short FOM checksum error checksum value, The BIOS ROM is probably defective and should be
Freplaced

10 short CMOS shutdown register readfwrite error [The shutdown for the CMOS has failed

11 short Cache error The L2 cache is faulty

1long, 2 : . AN error was encountered in the video BIOS ROM, or a horizontal

Faiure in video system .

short retrace failure has been encountered

Slf‘!zptg’ B [“ermory test failure 8 fault has been detected in memory above 64KE

1long, & - £ he vid d nnan . neane

CEEHS Display test faiure The video adapter is either missing or defective

2 short POST Faiure one of the hardware testa have failed

1 long FOST has passed al tests

AMI BIOS Beep Codes

http://www.bioscentral.com



http://www.bioscentral.com/

EpyaAeia eAeyxouv HY

* AvaAOYwWC TOU AELTOUPYLKOU CUOTAMOTOC
nopeEYOVTOL Epyalelor oTOV XpnoTn vo EAEYXEL
TLIc Asttoupyiec tou HY oe real time.

e > MS windows (Windows\system32...)

— Task manager (taskmgr.exe)
— Computer Management (compmgmt.msc)

e > MAC OSX (Applications/Utilities...)
— Activity Monitor (Activity Monitor.app)
— Disk Utility (Disk Utility.app)
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File  Options  Wiew Help

| Applications  Processes I Services | Performance I Mebwarking I Users I ro c e S S m O n I O r I n g
Image MName | PIC | User MN... | CPU | CPU Time | working Set (Memory) = | Memary (Private Workin. .. | Paged Pool | WP Pool | Threads | USER ... | DI Objects | Description -
firefox . exe *32 2572 *johngs oo 0:539:06 266,592 K 223,496 K 369K 122K 26 152 1,008 Firefox
sychost.exe 6a4 SYSTEM oo 2003 190,548 K 179,804 K 173K 38K 26 u} 0 Haost Process For Windows Services
explorer.exe 3500 wjohngg 0z 1:14:03 131,264 K 81,292 K 923K 145 K 223 914 1,310 Windows Explorer
TeaTimer exe ¥*3Z 3800 wjohngs oo 1:55:54 105,344 K 95,536 K 184 K 22K 4 40 B85 Syskem settings protector
plugin-cantainer.exe *32 556G wjohngs oo 0:07:19 50,540 K 5,972 K 227 K 19K 5 17 11 Plugin Container For Firefox
sychost.exe 1060 SYSTEM oo 0:00:50 42,005 K 22,672 K 248 K 59K 41 u} 0 Haost Process For Windows Services
veohwebplayver.exe *32 3864 wjohnes oo 0:33:35 41,808 K 15,424 K 262K 39K 20 41 38 Weoh Web Player Beta
WDheck. exe 4554 *johngs oo 0:00:37 37,196 K 9,520 K 269K 24K 10 2,571 5,054 wIa HD Audio CFL
Syskem + SYSTEM oo 1:17:43 35,3680 K 126 K Ok oK 134 ul 0 MT Eernel & System
uTorrent.exe *32 2656 *johngs g 0:16:10 34,572 K 15,116 K 292 K 41 K 16 57 132 pTorrent
CSFSS . e 568 SYSTEM oo 0:17:33 29,428 K 18,432 K 313K 27K 17 44 46 Client Server Runtime Process
svchost.exe 632 LOCAL... oo 0:00:23 26,852 K 15,872 K 156 K 27K 21 a 0 Host Process For Windows Services
POMERPMT EXE *32 BaTE *johnés oo mi0z:53 26,352 K 14,500 K 557 K 95K 16 129 315 Microsoft Office PowerPoink
SetPoint.exe 4054 *johngs g 002 23,600 K 9,028 K 244 K 23K 7 115 120 Logitech SetPoint Event Manager (UNICODE)
sychost,exe 1216 LOCAL. .. oo o011 23,032 K 13,236 K 125K 33K 25 ul 0 Hosk Process for Windows Services
TuneUpUtilitiesServicets.... 2836 SYSTEM oo 0:0z2:05 21,045 K 12,564 K 145K 14 K 9 ul 0 TuneUp Utiities Service
SearchIndexer.exe 4528 SYSTEM 25 S4:3%24 21,004 K 13,660 K 126 K 62 K 196 u] 0 Micrasoft Windows Search Indexer
svchost.exe 2516 LCAL. .. oo 0:00:07 18,228 K 7,48 K 153 K 31K 27 ul 0 Haost Process for Windows Services
sychost,exe 1445 MET'W... oo 0:00:55 17,768 K 9,152 K 112K 29K 15 ul 0 Hosk Process for Windows Services
audiodg.exe 2420 LOCAL. .. oo 0:00:00 17,332 K 11,204 K 114 K 11K [ u] 0 Windows Audio Device Graph Isolation
MMIndexStareSyvr.exe *32 4072 wjohngs oo 0:00:01 16,548 K 9172 K 154 K 16K ] 3 6 Mero Home
sychost.exe 1708 LOCAL. .. oo 0025 15,292 K 8,392 K G7 K 33K 18 ul 0 Haosk Pracess for Windows Services
splwowEd . exe Z264 wjohnes oo 0:00:00 14,580 K 6,224 K 192 K 16K 5 4 4 Print driver host For 32bit applications
mobswvnc. ex