AXKHXH 7

YXKAHPOI AIXKOI

2KOMOC NG ACKNONG aUTNG €lvar M PEAETN NG OOUNG Kol TOV GLOTNUAT®V
SOGVLVOEGNG TWV GLYYPOVOV GKANPAV dICKMOV.

1. Tryvopilete yio ta poyvnTikd medio.
A magnetic field is a force field that is created by moving electric charges (electric
currents) and magnetic dipoles, and exerts a force on other nearby moving charges
and magnetic dipoles. At any given point, it has a direction and a magnitude (or
strength), so it is represented by a vector field.

2. Tryvopilete yio TOV G1ONPOUAYVNTIOUO.
Ferromagnetism is the basic mechanism by which certain materials (such as iron)
form permanent magnets, or are attracted to magnets.

3. Mehetqote v Ooun €vOC UN  HOYVNTIGHEVOL KOU €VOG  UOYVNTIOUEVOD
GLONPOUOYVITIKOV DAKOV

Domains Domains

ran.domly aligned with
aligned external field



4. Meglemote 10 HayvnTiko medio yOpo amd £vov aymyd Tov Tov SloppEel NAEKTPIKO
pELULAL.

current w

>

\

magnetic
field

AL/

5. Meketiote TO payvnTikO medio  mov  dnuovpysiton  amd  €va mmvio
(nAekTpopayvnn).
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An electromagnet is made from a coil of wire that acts as a magnet when an electric
current passes through it but stops being a magnet when the current stops.

6. Meletnote Vv dnovpyio NAEKTPEYEPTIKNG dvvauNg €& emaymyng o€ mnvio amd
KIVOULLEVO LatyvnTiKO tedio mov dnpovpyeitan omd KIvOOIEVO HLoyVITN.

Direction of Movement
Coil or Loop

)
1

Magnet

Galvanometer



7. Meletnote TNV dOpN| TOV GKANPOV 3ICKOL OV JIOETUL GTNV GLUVEXEL.

_§indle
Platters

_Actuator Arm

Actuator Axis

Actuator

Read/Write Head

Power
connector ///

SATA
connector

Jumper

8. Tryvopilete yia to TAATO TOV GKANPOV SIGKOV.

1oz (platters) Tov oKANPOV dloK®V glval AKOUTTOL KUKAIKOTL dioKOL 0d KATOo10
VIOGTPOUA KOAVUUEVO Ao payvnTikd péco. To vrdotpmpa tov Thatd eivar amd
Un Hoyvntikd LAIKO Kol KaTookKeLALeTol amd KAmMOlo KPApo aAovUviov 1 amd
plypo yooAod Kot kepoptkov VAKov. Kot ot ovo empdveleg Kabe mAotd
KOAOTTTOVTOL OO HoyvnTikd VAKO TO 0Toio TPOoNYoLHEVMG NTav magnetic oxide,
aALd TOpo elvar oxeddv amokAeloTikd omd pio emicTpwon HETAAAOL OV
ovopdleton thin-film medium. Xe kd0e emedveln tov mTAaT® avticoToel pia
KEPOLN EYYPOPHS/aVEyvIwTNS OESOUEVAV.

9. Tivyvopilete yio To track kot Tt yio T Sector TV GKANPOV dioKmv.
Otav og éva dioko yivetal “low-level format” o1 emdaveleg ywpilovrar ce tracks
ko sectors. Ta tracks (fyvn) elvar opdKeVTPOL KUKAOL OTIC EMPAVEIEG TOV TAAT®.
Ta tracks yopilovror e TOEa Tov ovopalovron Topeig (sectors) kot £xovv péyedog
512 bytes. Tracks pe v dw andotacn and tov d€ova tov oKANpolH dickov
oynpotiovv KvAivopovs. H eyypagn tov dedopévov yivetor pe v HoyvnTikng
TOAWDGT] TOVL LAYVNTIKOV DAKOV GTIC EMPAVELES TOV TAATE.



10. Meletote ta tracks Kot To sectors mov didovIoL 6TV GUVEKELX.

11. Mehetote TIG KEPAAEG TV TOANOTEP®V GKANPOV SICKMV.
Read/Write Head

Coi

Magnetized (aligned) e ~Core Random (non-aligned) Media
media ;gmctes media particles coating

\ Ga | / /
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Substrate

«~——Disk mation

Ot ke@OAEC TOV TOAMOTEPOV GKANPAOV dioKmv ypapav Ko dtdfalav dedopéva
YPNOLOTOIDVTOS TO 1010 TNVio.

Write Current | |
Waveform

Magnetic
Domains

Read Voltage fa fa N\ '
Waveform
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12. MeAetote Vv Olapdpemon o€ tracks Kot sectors TV TOANOTEP®Y KOl TOV
GLYYPOVOV GKANPAOV dIGKW®V.

Tracks
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Ot ovyypovol okAnpoti diockotl 6mwc o de&10¢ Exovv PeTaffAntod apBpd sector ava
track mote va emttevyBel peyolvtepn yopntikdTa.

Sectors
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13. Tvyvopilete yuo tnv payvnroovtictaon.
Magnetoresistance is the tendency of a material to change the value of its
electrical resistance in an externally-applied magnetic field.
Giant magnetoresistance (GMR) is a quantum mechanical magnetoresistance
effect observed in multilayers composed of alternating ferromagnetic and non-
magnetic conductive layers. The 2007 Nobel Prize in Physics was awarded to
Albert Fert and Peter Griinberg for the discovery of GMR.

14. Mehetote TIG KEQOAES AVAYVOONG/EYYPAPNS TOV GUYYPOVOV GKANP®OV oKV
pe opldvtia payvition tv tracks.

Read Current T Vifrite Current

!

MR or GMR Sensor

Shield Recording

Medium
Track Width

. Read Element Inductive Write
Magnetisation Element

H eyypaopn yiveron pe 1o mnvio kot n avayvoon pe v payvnrooviiotaon (GMR)



15. Meketiote TIG KEPAAEG AVAYVOONC/EYYPAPNG TV CUYYPOVOYV CKANP®OV dCK®OV
LE KaTaKOpueN Hayvition tov tracks.

Monopole
4 Inductive \A\hhe Element

P Shield 2

Read Element
GMR Sensor "

{

Shield 1
Track Width

ecording
Medium

Soft
Underlayer

Return Pole

|

i Electromagnetic
Read head & write head

1 010071 0.1

16. MeAetote to ecwteptkd Tov SSD (SATA) mov dideTon 6TV GUVEKELD.




17. Mehetote T1G d0QOpPES GTNV doUn TOV GLUPATIKOV GKANPGOV dioK®V Kol TV
SSD.

al - g
W) ) 8 =

18. MeAetnote TV ap)LTEKTOVIKY T®V diokwv SSD.

NAND NAND

Controller
=

NAND NAND

19. Tt €idovg PVAUES YPNOLOTOLOVVTOL Yio. THY amofKELON TG TANPOPOPING GTOVG
oKAnpovg diokovg SSD.

NAND Flash EEPROM

20. T yvopilete yio tnv dtacvvdeon parallel ATA.
H SwcOvdeon Parallel ATA (PATA), nov apywd ovopaleto EIDE/ATA, (AT
Attachment) &ivotl TOAOOTEPO GUGTNUA Y10 TV GUVOEST] LOVAO®V amobnKeLoNg
(oxAnpav dickwv, povédwv CD-ROM oto PC. Zmnv cuvéyeia dideton to interface
Tov okMnpov diokov PATA. And to 2007 1o PATA interface dpyoe va
avtikodiototor amd To SATA (Serial ATA).



21. Mehetnote 10 PATA interface tov motherboard mov didetar otV cuvEyELa.

PATA Data

22. Tvyvopilete ywo to Serial ATA (SATA).
To Serial ATA (SATA) oamotehel eEEMEN tov EIDE/ATA. Ot toyvtnteg
petapopds ocdopévav tov SATA Eekwvovv and 150 Mbps. Ze avtiBeon pe 1o
KaA®do Tov ypnoomolovvtol oto EIDE/ATA ta omoia givor pnkovg émg 40
cm, to KaAddwn g serial ATA pmopovv va glvan €émg 1 m.



23. Mehetote to SATA interface Tov okANpob 6ickoL OV HIdETAL GTN GLVEYEL.

"‘"/J;"-‘//JJ./J‘; 7

Power
(traditional)

Power
(SATA)

24. Mehetote to SATA interface Tov motherboard mov didetan 6tV Guvéyeta.

2= 2IIvivekid

SIIVLVS
vIIVLYS

25. Mehetote ta kolmole PATA kot SATA

/

Nt

IDE Cable SATA Cable




26. Mehetote toug diokovg SATA kot mSATA (SSD).

1

SAP |

[IFA

28. Meketote to motherboard oto omoio éyel tomobetnbei diokog SSD pe M.2
interface.




29. Tvyvopilete yia to SCSI.

To SCSI (Small Computer System Interface) elvar cOoTHO €16030V/€E600V TOV
eEac@arilel TNV PETOPOPA OESOUEVOV HETAED TOV VITOAOYLIOTI KO TEPLUPEPELOKDV
ovokevwv, KoOpla disk drives. Xpnowuomoleitonw €01kd o€ network servers
(e&umpettég dikTvV), N 1oYLVPG workstations (otabpovg epyociag). To SCSI
€xel dvo onuavtikd mieovektuatoa oe oyxéon pe 1o EIDE. ‘Evag eheyktng SCSI
umopet Kot eEAEyyxel omd 7 éwg 15 cvokevég (ypnotponowwvrog povo va IRQ). O
SCSI controller €yel tov 01kd toV emeEepyaotn, ehevbepdvovtag étor v CPU
a0 TOV GYETIKO POPTO.

30. Mekemote v apyrtektovikn SCSI mov meptypdeetat otny cuvéyELo.

31.

32.

ID?

$CSI Host ID0 D1 ID2
Interface Booting  Tape Backup  CD-ROM Drive
HDD
o
o O
ﬂlu Q \ 1 \\-
o
|:| —
— Internal Devices Terminator

External Devices Terminator

N\ - \ P §“> ’

D3 ID4 : D3 ID
Recordable lomega CAnner  additional

CD-ROM Drive Removahle Drive HDD

T yvopilete yia to Serial Attached SCSI T SAS.

To Serial Attached SCSI (SAS) elvan €éva point-to-point GePLKO TPMOTOKOAAO LE
Béon 10 omoio petapépovion dedopéva. amd Kol TPOG HOVAdES amofnKevoNg
dedopévev 0mmg okAnpoli dlokot. To SAS avtikatéotoe tov maiadtepo diawro
parallel SCSI. To SAS, 6mwg Kot 0 TPOKATOYOS TOV, YPNOWOTOEL TO TLTIKO
ovvoro eviolwv tov SCSIL. To SAS mpocpéper backward compatibility pe Tig
povéaoeg SATA drives devtepng yevidg. Aiokot SATA 3 (6 Gbit/s) umopodv va
ouvoebovv oe SAS backplanes, aALd ot dickot SAS dev pmopodv va cuvdebovv og
SATA backplanes.

MelethoTe TIG TOYVTNTES TOV SOPOPWV TAPOALAY®Y SAS

e SAS-1: 3.0 Gbit/s, introduced in 2005

e SAS-2: 6.0 Gbit/s, available since February 2009

e SAS-3:12.0 Gbit/s, available since March 2013

e SAS-4:22.5 Gbit/s, under development and expected in 2017



33. Melemote tov ovvoetiipa SAS tov oKANpoD SioKOL OV TEPLYPAPETAL GTNV
GUVEXELQL.

ey |[]]1]]
SAS




35. Meiemote to SAS interface oto Tuuo tov motherboard mov Jdidetar otnv
GUVEXELQL.

36. Meletote 10 KoA®SWO SAS mov JideTon OTNV GLVEYEWL. ZNUEUDGTE TTOV
GLVOEETOL 1] TPOPOOOGia KOl TTOL 0 O10KOG Kot Tov cLVOEETUL 6TO motherboard.

2D
Ao’




37. MehetoTe TA YOPOKTNPIOTIKA TOV dopdpwV interfaces.

ATA | SATA Scsl |  sAs FC
| Parallel | Serial Parallel | Serial Serial
2 1 or 16 w/SATA Il | 16 128 16 million
) 1 12 10 10km
80-pin | 7-pin €8-pin 7-pin copper/optical
internal/ext internal/extemal
no no no yee yes
bus pt. to pt. bus pt. to pt. with loop, fabric
expandsrs
half half half full full
2 {1 or 15 with 16 4096 with 127-lcop
port multiplisr expandsra 2*24 fabric
0.4m im 12m 10m 30m (copper)
300m (optical)
Internal | ATA RAID, Server | Mid-range | Mid-rangs and SAN and
Storage | & high-end work- | & Enterpriss | Enterprise Entarpriss
station storage s8rvers sarvers servers

38. Ano ta HD interfaces mov didovtor otnv cuvéyeia moto eivor SATA kot moto SAS.
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39. Ano ta kalmdia wov didovtol otny cuveyela oo eivar PATA kot mowo SATA.




40. T yvopilete yuo 0 boot sector Twv GKANPOV dioKMV.

A boot sector is a region of a hard disk, optical disc, or other data storage device
that contains machine code to be loaded into random-access memory (RAM) by a
computer system's built-in firmware. The purpose of a boot sector is to allow the
boot process of a computer to load a program (usually, but not necessarily, an
operating system) stored on the same storage device. The location and size of the
boot sector (perhaps corresponding to a logical disk sector) is specified by the
design of the computing platform.

On an IBM PC compatible machine, the BIOS selects a boot device, then copies
the first sector from the device, into physical memory at memory address 0x7C00.

41. Meghetote Vv opydvoon twv boot sectors o€ 010KO Le TOALA partitions.

! !
I hda1 |I hda2 |
|

Boot sector of second partition
Boot sector of first partition

MBR
MBR: Master Boot Record

42. Mehemote ta yopaxtnprotikd tov FAT32 kot NTFS

2TB 2TB
4GB 16TB

8.3 Characters 255 Characters

No Yes

No Auto Repair

Network Only Local and Network

No Yes

Win 95/08/2000/XP and the [ Win NT/2000/XP/Vista’7 and
derivations the later versions



https://en.wikipedia.org/wiki/Hard_disk
https://en.wikipedia.org/wiki/Data_storage_device
https://en.wikipedia.org/wiki/Random-access_memory
https://en.wikipedia.org/wiki/Booting
https://en.wikipedia.org/wiki/Disk_sector
https://en.wikipedia.org/wiki/IBM_PC_compatible
https://en.wikipedia.org/wiki/BIOS
https://en.wikipedia.org/wiki/Physical_memory
https://en.wikipedia.org/wiki/Memory_address

43. Mehetmote Vv opydvoon apyeiov pe o FAT32 kow pe NTFS.

Directory table entry (32B)
Filename (8B)
Extension (3B)
Attributes (1B)
Reserved (1B)

Create time (3B)
Create date (2B)
Last access date (2B)
First cluster # (MSB, 2B)
Last mod. time (2B)
Last mod. date (2B)
First cluster # (LSB, 2B)
File size (4B)

File allocation table

Volume info

Free
6
8
10

W N~ O

wn

[}
m
o
0

NTFS FILE SYSTEM

Master File Directory
Table Bitmap Data

FIIB File
1024

0,1 Marklng for
Eanh Cluster




44. T1yvopilete yuo v 1evoroyia RAID.
O 6pog RAID eonydn 1o 1987 amd opdda epgvvntav (Patterson, Gibson and
Katz) tov Ilavemotmuiov tov Berkeley. Apywd onupaive Redundant Array of
Inexpensive Disks, eve tehkd emkpdtnoe 1o Redundant Array of Independent
Disks. Me v tegvoroyia RAID eivar cOvorho amd GYeTIKA HIKPOUG OKANPOHS
dloKoLvg Paivetal amd T0 AEITOVPYIKO GVOTNHO Gav pia Aoyikn povada dickov. Ta
Oed0UEVA KATAVELOVTOL KATAAANAQ GE OAOVG TOVG dICKOVG.
Ynapyovv 6 ernineda RAID (0-5). Ta mio dwdedopéva givon ta eninedan 0, 1, and
5. To RAID Baciletor oto data striping mwov givor 0 Y0PIGUAC TOV YOPOV TWV
dlokwv og stripes ta omoia pmopel va eivar peyébovg amd éva sector (512 bytes)
¢w¢ apketd MByte. H opydvoon tov mAnpopopidv ota stripes e&aptdtor and to
RAID level. Tuqua tov okAnpov odlokmv umopel vo ypnoporomdei yuo va
amofnkevtohv mANpopopiec mov Ba ypnooromBovv yw TV avaxKTnon TG
TAnpoeopiag otnVv mepintmon PAAPNG ToL dickov.
O péoog ypovog peta&o Propav 1 Mean Time Between Failure (MTBF) evog
array dlokov givar icog pe tov MTBF tov cuvietdvtog dickov 1o tov aptfpov
tov dlokwv. o tov Adyo avtd o MTBF pog didtaéng pe moAlotg dickovg
pmopet va gfvat TOAD PIKPOG Yol TIG OOLTOEL TOAADV £paproy®v. Ev tovtolg ot
dwtaéelg diokwv RAID pmopodv va omoktioovv avoyn otig PAdPec (fault-
tolerant) pe TNV TAEOVOOTIKY] OMOONKELON TOV TANPOPOPLOV HE O18POPOVE
TpoOTOVG Pertidvovtag £tot 1o MTBF.

45. Aoote oynuotikd v opydvoon g tAnpogopiog ota RAID levels 0, 1, 5.

RAID O RAID 1
e A N A L ) \\_/‘
AL A2 AL AL
A3 g A A2 A2
A 4 NAS A3 4 NA3
AT A8 A4 (LAY
Disk 0 Disk 1 Disk 0 Disk 1

RAID 5

) ) 3
Bl 4 NB2 4 K B 4 N B3 |
NCL 4 N Ce 4 N C2 4 N C3
De 4 (D1 4 (D2 4 (D3

~ . ~
Disk O Disk 1 Disk 2 Disk 3



46. Mehetote to RAID 10 mov didetaon otnv cuvéyela.

RAID 140

RAID O
RAID 1 Fallr 1
= =
e, 1 P ] e P ]
AL L AL A2 ) L AZ
“HH_E.-"' ‘ﬁ-ﬁ-ﬂ’ *-a__"!'_"q'_,; a._ﬂ_x
A5 A5 4 L AR 4 |_AG
AT L AT A8 ) L AB
e A I'-..\__ R e I"\-\.___.,-"
Chsk O Disk L [isk 2 sk 3

47. T1yvopiletar yuo Ta cvotipate NAS.

Ta ocvotiuata Network-Attached Storage (NAS) elvar cvokevég amobfkevong
dedopévev mov cuvvdoéovior oe €va OlkTvo VRoAOYoTOV Kol e&ac@aiilovv
TPOCSTELAGT OEOOUEVOV OTTO SLOPOPETIKOD TOTTOL LITOAOYIOTES. ATd 10 £T0¢ 2010
Kot €€NG Ta cvotnuata NAS éytvov mo onpoeiAr, ylo TV Kovn xpnomn apyeiov
peta&y vwoloyiotav. Ta ev duvdpel mheovekTipota TV cvotnudtov NAS évavtt
tov file servers, givor n toyOtePn TPOSTELAOT) GTOL SEOOUEVE KOL 1) EDKOAITEPT
owyeipion. Ta ocvomuata NAS mepiéyovv €vav 1] mePocdTEPOLS GKANPOVG
dlokovg opyavopévoug pe v teyvoroyion RAID. H mpooméhaom ota apyeia
yivetar pe v ypnomn network file sharing protocols 6nwg NFS, SMB/CIFS, 1
AFP.




48. *Evtomiote Kol LEAETNOTE TPOGOUOIWTH GKANPOV 3iGKOV.

49. *Melemote Tov oKANPO dioko SATA mov Oa cag dobel.

50. *MeAemorte to interface SATA tov 6kAnpov dickov mov Oa cog dobEl.

51. *Xuvdéote pe To KaTdAANA0 KaAdoo évav okAnpd dicko SATA oto motherboard.

52. ¥Zvvdéote pe TO KATAAANAO KOAMOW0 &vav okinpd oloko SATA pe to
TPOPOSOTIKO.

53. Meletote v eomtepikn doun pog 4x4-bit ROM pdaokag pe MOS tpaviictop
mov didetor otnv cvvéyeta. [Toweg AéEelg ivar ypappéveg o€ auTh.

Vce

Word
Lir?és | it e e it MNivakag
% L } AmroBnkeuong
| |
| |
L H H 1
N 1 l
I } }
0 I } }
A1 2! 1+
T H | Y| |
A0 —2° 2 | |
V! I I
254 3 ; w
DEC ‘ \ l
| |
LM 4O
| |
| |
' |
| |
| |
| |
| |
| |
| |
| |

[ N AN _——

Bit
Lines

54. Meletote 10 tpaviictop OUTAG TOANG 7OL YPNOUOTOIEITOL GTA KOTTAPO
amofnkevong twv flash EEPROM.

Erasure via tunneling
v

55. Na 60000v ot é€odot OUT temv KuKAOUATOV OV O100VTOL GTNV GLVEXELWD Yol
IN=5V ka1 IN=0 V.



Vce Vce

0 Volt ouT -5 Volt ouT

\ \
=IL =IL

“=GND “=GND

56. Ztov mivaka omobnkevong g uvaung EPROM 4x4-bit mov akoAiovbel va
onuewwoete ta.  tpaviictop twv omoiwv mn floating gate mpémel va @optiotel
apVNTIKE OCTE VoL EYYPAPOVV 01 AEEELG:

1000
0100
0010
0001
Vce
s = = =«
Word g ) - Mivakag
Lines i | ATTOBRAKEUGNC
§4|[J7r 4|[{ 4|E'L— 4|[J7r /
o4 11 |
:\;»21 ;5; :4|[( 4%— 4|[( 4[{ !
—{o0 —t—‘ll | |
254 3 '\\,‘l E |
DEC . '
;4%— 4%— 4@— 4'{ |

R i S — —_—

«— Bit
Lines




57. Meketote ouvoecporoyia mov ypnoyonoteital otic NOR flash EEPROM

Bi Lina

58. Mehetnote v ocvvdesporoyio mov ypnowonoteiton ot pvnues NAND Flash
EEPROM.

Bit Line

Ground Bit Line
Select Word Word Word Word Word Word Word Word Select
Line 3 Linz 4 Line 5 Line & Line 7 Transistor

= L L L L _L

59. Meketote T1g Teyvoroyieg SLC, MLC kan TLC.

Vrotal Vrotal

Viotal

)

Higher
Bit Count
Per Cell

00

SLC MLC TLC
One bit per cell Two bits per cell Three bits per cell



