APXITEKTONIKEX YIIOAOTI'IETIKQN XYXTHMATQN YYHAHX

2KOmOG NG AoKNnong outhig elvar 1 mopovsiaon TG OOUNG TV GUYYPOVOV

AXKHXH 9

AIIOAOXHX

VTOAOYIGTIKMOV GUGTNUAT®V DYNANG amdd0oNC.

1. Mehetote TV OPYLTEKTOVIKY EVOS OTAOD VTOAOYIGTIKOD GUGTHLLOTOG.

Control bus

Address bus

v

Data bus

2. Mekemote v Aettovpyia g CPU mov meptypdpetal otnv cuvEELla.

CPU

Data to Memaory

Memory

10001010

00110100

01110111

10100100

Data from Memory

11010010

reading/writing
data

10000110

01001111

Program 10100000
counter: > 00000010
|ummm11mmﬂuu| Address for 10100010

00010100

(Location 0)
(Location 1)
(Location 2)
(Location 3)
(Location 4)
(Location 5)
(Location 6)
(Location 7)
(Location 8)
(Location 9)
{Location 10)




3. Tiyvopilete yio v pvnun cache.
H wvnun cache (kpopin puviun) elvar cOGTNUA LVAUNG TTOL TOPEUPIAAETAL HETAED
™G CPU kot ¢ xvprag pvnung. Etvor moAdd pikpdtepne yopnrikdtntog and v
KOpla pvAun, oAl €xet peyokdtepn toyvtnto. Eivor otatikng teyvoAoyiog
(SRAM). T'epupidver v dwapopd tayvtroc peta&d g CPU kot e kdplog
pvnung. Etvat dipavn otov mpoypappotio, oniadn ot B€celg g 0ev umopovv
va. mpoomelacodv dueco pe eVTOAEG TG YAdooog pnyovhs. Xopiletor oe
mhaiow M ypopupés (frames or lines) mov meptéyovv UmAoK dEdOUEVOV TG KOPLOG
pvinune. Xe kabe mpoonélaon e&etdleton TPOTO €4V TO OedOUEVO VTLAPYEL OTNV
pviun cache kot oty cuvéyelo petaeépetarl amd v kKopw pvnun. H petagopd
0edoUEVOV LETOED TNG KOPLOG LVAUNG KoL TG Wvnung cache yiveton avd umiox. H
pvnun cache mepi€yet emiong Kot TUNHOTO TOV S1ELOVVGEDV TOV UTAOK OESOUEVMV
OV TEPLEYOVTOL GE AT KOl T omoto. ovopdlovton etikéreg (tag), Kobmg eniong
Kol KUKAMUOTO TOV EAEYYOLV €0V Ol EVIOAEC N TOL dedopéva oTa Omoio YiveTan
TPOCTELAGT] TEPLEYOVTUL GE QVTH.

4. Tivyvopilete yuo v apyn TS TOTKOTNTAS.
H avénon g amddoong tov cvotnudtov H/Y pe yprion pvnung cache Paciletan
ce plo 101010 TOV TPOYPOUUAT®V TOL OVOUALETOL apyh THS TOTIKOTHTOS
(principle of locality). Zopemvo pe avTt 6T0 TPOYPEUUATO TOV VTOAOYIGTOV Ol
ava@opés oty puviun dev yivovtor tuyoic oArd teivovv va evtomilovrat.
Y7rdpyovv d00 TOTOL TOTKOTNTOS OVOPOPAS GTNV LUVIUN.
Temporal locality. Otav yivel pio TpooTéAAGT 6TV UVAU DITEPYEL TOAD HeYEAn
mhavotnTa 1 06on vt va TpocmeELacOEl 6TO AUEGO HEAAOV.
Spatial locality. Otav yivel tpoomélaon og pio B€om pviung eivor moAd mbovov
yerrovikég 0éaelg pvnung vo tpooneAachovv dueca.

5. Meketote v opyavmon vtoloyloTy| e cache.

Main Memory

Cache <=— CPU Core



6. Mehetnote TV Agttovpyia TOLV VIOAOYIGTH L Uviun cache.

o o oEoE o
K.M.E ]
oooo DoEE
\ -
Metagopa AéEng MeTagopa TufpaTtog
HVALNG

KUpia pvAun

7. Mehetote TV 00U VTOAOYLIGTIKOV GLOTNUATOG e 3 emineda cache.

CPU

Levuélz
&)

cac

Level 3 Main
3
B9 ([ 2] weny

Transfer speed

L1d Cache =—

L1i Cache

;

CPU Core



8. Melemote v opydvmorn g KOpPG UVAUNG Kol TS UvAung cache mov
TEPLYPAPETOAL GTNV GLVEYELDL

Main memory Cache memory
Address Lineno Tag <—— kwords ——
0 0 | L I ) |
1 I q.
2 2
k o
words ®
®
k-1 l c-1
4+ word-»

9. Avogépate TpOmOVS 0pydveons e wvnung cache.

Apeong ansikovione.(direct mapped)
[TAnpovg cuoyétiong (full associative)
k-way set associative

10. MeAetote Vv 2-way set associative opydvmorn g pviung cache.

Memory
o
Block 0

L3
Block 1

.
Block 256

»
Block 257

»
Block 768

.
Block 769



11. Avagépate mdoec ypappég éxovv ta ovvora tov pvnuov cache tg CPU mov
TEPLYPAPETAL GTNV GUVEYELOL.

CPU |Ca::hes I Mainboard I Memory I SPD I Graphics I About I

— Processor e
Name | Intel Core i5 500K -
Code Name | Skylake maxTOP 850w @
Package | Socket 1151 LGA e
Technology | 14 nm Core Voltage IW CORE™i5
Specification | Intel(R) Core(TM) i5-6600K CPU @ 3.50GHz (ES)

Famihy L Model E Stepping 3
Ex=t. Famiby 6 Ext. Model SE Revision RO

Instructions | MMX, SSE, S5E2, S5E3, S55E3, S5E4.1, SSE4.2, EMB4T,
“x, AES, AVX, AVXZ, FMA3, TSX

— Clocks (Core #0) ——— —Cache
Core Speed | 3596.47 MHz L1Data | 4x32KBytes | S-way
Multiplier | % 36.0(5-39) L1inst. | 4x32KBytes | 2-way
Bus Speed 99.90 MHz Level2 | 4x256 KBytes | 4-way
RatedFEB [ || Level3 | GMBytes | 12-way

Selection IF'rucessur#'I j Cores | 4 Threads | 4

CPU'Z Ver. 1.72.1.x64 Tools v| Validate ||E




12. Avagépate mdoec ypappég éxovv ta obvora tov pvnuov cache tg CPU mov
TEPLYPAPETAL GTNV GUVEYELOL.

H cru-z L=l o S
CPU 'Cad1es | Mainboard | Memory | sPD | Graphics | About |
—Processor—M =

Name | Intel Core i7 950 \. &J
Code Name | Bloomfield Brand ID } 'nte' | |
Package | Socket 1366 LGA CORE Y
Technology | 45nm Core Vottage | 0.928V Inside
Specification } Intel(R) Core(TM) i7 CPU 950 @ 3.07GHz
Family | 6 Model | A Stepping | 5
Ext. Family | 6 Ext. Model | 1A Revision | DO
Instructions | MMX, SSE (1, 2, 3, 3S, 4.1, 4.2), EMB4T, VT-x
i; Clocks (Core #0) ——— ~ Cache
Core Speed ( 1619.3 MHz L1Data | 4x32KBytes [ S-way
Multiplier | x12.0 L1inst. | 4x32KBytes | 4-way
Bus Speed |  134.9 MHz Level2 | 4x256 KBytes | 8-way
‘ QPILink |  2428.9 MHz Level3 | B8MBytes | 16-way
’ Selection |Processcr #1 ;] Cores | 4  Threads| 8

CPLl-Z version15s validate | ok |

13. MeAetote 100G PaciKoDg KOTAY®PNTEG TOV EMEEEPYACTMV HE OPYITEKTOVIKN

oLVOAOL EVTOLDV X86-32.
Eits = 16 St B hft—— 5 ——=

e

BH B X TEL EBX

e =

—or P Tor |Eox

ESI
EDI
EEP
ESP

C3
58

ES
Fs
G5

| | EIP

| | EFLAGS




14. Mehetote ta floating-point formats mov didovtor 6TV cuvéyEla

i1

Biased —
float S| exponent Significand
3 22 0
i1
double S| e?{igaosrfedm Significand
63 51 0
i
long double |s e?(;)aasneedm Significand
79 64 63

15. Meketote to floating-point double precision IEEE 754 format.

Double Precision

Bits 1 11 52

S E F 64 bits

Eqv 0<E<2047, tote N=(-1)*-2519%. (1.F)
Eqv E=0 xat F20, N=(-1)%-2'% (0.F)

Edv E=0 xat F=0, N=(-1)>-0

Eav E=1023 ko1 F0, N=NaN (Not a Number)
Eqv E=1023 kot F=0, N=(-1)*-c0.

16. MegAet|oTe TO GUVOAO KOTOXOPNTOV KIWVNTHG VTOOOGTOANG TOV EMECEPYOTTAOV
x86.

79 i} i]
(0] B
(1] EF
=21
=203) B
=4
(5] B
=(6)
(71 B




17. Meretote 115 apyrtektovikég SISD kot SIMD.

SIMD Instruction Pool

SIsD Instruction Pool

Data Poaol
o
_
i
Data Pool

18. Meketote TV XPNON TOV KOTOYOPNTOV KIVNTAG LTOOIOGTOANG Y0l EVTOAES
MMX.

79 63 0

STo i |,

) I MMO
ST1 I.\

S JMM1
sT2 B S |\,

) “TIMM2
ST3 ‘:‘ I\,

') TIMM3
ST4 % N

") TIMM4
8Ts ::\ I

*) TIMMS
5Te B ‘:\ |,\

*] | MME




19. Mehemote 10 ohvolo Ttov katoyopntov yw TG enektdoelg SSE (Streaming
SIMD Extensions) t@v apylteKTOVIKGOV —X86.

128 bits

®xmmO
®xmml
®mm2
®xmma3
xmmé
xmmbS
xmme
xmm7

20. Mehetnote T1¢ dtapopég oty anAn (scalar), otnv SSE kot otnv AVX extédeon
EVIOADV TOV APYITEKTOVIKOV —X86.

Scalar Operations
a0 b0 a1 bl a2b2 a3b3 a4 b4 a5 b5 ab b6 a7 b7

SSE Operations
A1l B1 A2 B2

AVX Operations
A B

VMUL




21. MeletoTE TO GUVOAO KATOYMPNTOV TNG OPYLTEKTOVIKNG X86-64.

Ceneral-Furpose
Registers (GPRs)

Rax
REX
RCX
RDX
REF
k51
(1]
RSP
k&
RS
Ri
kN
Ri2
AL
k4
4L

Bh K]

WMustimedia Extension and
Floating-Pairt Registers

MMYSTO
MMIATT
MM2IET2
MM3/ST3
MI4/5T4
MM5/4T5
MMG/STE
MM7/517

L] 1]

Flags
Reglster

[ eracs
n 0

Instruction Fointer

LT Jer
L] ]

| Legany eFG Bagsters. supzorzd m al mndes
I:l Restsk Exkensans, sppared in &3 6 Mods

Streaming SIMD
Exiension (35E) Registers

11y

22. Avagéparte TeyVIKES aENoNG TNG ATOO0CNG TV ENEEEPYAUCTMV.

Pipelining
Branch prediction

Superscalar Execution
Out of order Execution

Register Renaming

Speculative Execution

XMMo
MM
Az
XMut
XMma
XM
XMMe
XMMT
Ama
XMma
XMMI0
LAY
XMz
A3
MM
XMMI5



23. Mehetnote Vv ekTéAeOT) EVTOADV G€ non-pipeline kot pipeline apyrtekTovikec.

Program

e e 200 400 GO0 BCO 1000 1200 1400 1600 1800

| Tima T T T T T T e

{in Ingtructions)

run.womm]'*;:;r"lmu AL I_S;_!'“,, Fung |

Iw $2, 200130} 500 9 o] wu [ 2o, [

hw $3, 300(30] 8OO ps g
- L
800 ps

i il 200 400 600 800 1000 1200 1400

St Time T T T T T -

(i instructians)

M51.1mcsu]|""?,,g"" [n-n AL I,;',':; mu|

W S2, 200(80) 200 ps || (mwp| mu | DB e

w $3, 300480} 200 ps e In-c TR e

200ps Z00ps 200pe 200ps 200ps

24. Meheti|OTE TNV EKTEAECT] TOV EVIOADV GE OPYLTEKTOVIKT in order superscalar (2-
way).

IF ID | EX |MEM
IF ID | EX |MEM
. IF ID | EX WB
) IF ID | EX WB
- IF ID MEM| WB
IF ID MEM| WB
IF EX [MEM| WB
IF EX [MEM| WB
ID | EX |[MEM| WB
ID | EX |[MEM| WB




25.

26.

27.

T yvopilete yia o context switching

Hyper-threading (HT) technology, is Intel's proprietary simultaneous
multithreading (SMT) implementation used to improve parallelization of
computations (doing multiple tasks at once) performed on x86 microprocessors. It
first appeared in February 2002 on Xeon server processors and in November 2002
on Pentium 4 desktop CPUs. Later, Intel included this technology in Atom, and
Core '1' Series CPUs, among others.

Melemote 115 Ol0popég OTIS apyltektovikég emeepyactov yowpic Hyper-
Threading xon pe Hyper-Threading.

Hyper-Threading Technology Architecture

Process.or with out Hyper- Processor with Hyper-
Threading Technology Threading Technology

Tt yvopilete yio To GLGTHUATO GUUUETPIKNG TOoAVETEEEPYOTiag (SMP).

‘Eva. vtoloyioTikd cOGTNUO UE OPYITEKTOVIKY] OUUUETPIKNG TOAVETECEPYATIOS

(symmetric multiprocessing 1 SMP) umopel va opiobel cav éva avtoddvapo
VTOAOYIOTIKO  GVUOTNUE. OV TEPIAOUPAVEL VO 1 TEPICGOTEPOVS  OHOOVG
eneEepyaotéc mov popdloviar v 0o Kopa pvAun. To ovomuo Aettovpyet
KGTo and éva eviaio Aertovpyikd cvotnua mov e€ac@allel ™MV cvvepyacia Twv
EMEEEPYACTMOV. ZOV GOTTHUO OLAGOVOETHS YPNCLLOTOLOVVTOL SILAOL GUGTHHOTOS
(buses) 1 crossbar switches. Zta cvotiuota SMP vadpyovv mepropicuol oty
enektacidTTo Tov opeilovtar oto bandwidth kot v KaTavaAmor 16x00G TOV
GLOTAHOTOG OlachVOoeoNg METAED TV emeepyaoctdv, TNG HVAUNG KOl TOV
dwrdéewv I/0O. In the case of multicore processors, the SMP architecture applies
to the cores, treating them as separate processors.



28. Mehetn|OTE TNV OPYLTEKTOVIKY] CLUUETPIKNG ToAvemeEepYAGiag mov mepLypaPETaL
GTNV GLVEYELO.

SMP - Symmetric Multiprocessor System

Main
Memory
- ) SyStem =

Cache Cache I Cache ‘ 1/0

29. Tvyvopilete yia tic apyrrektovikég NUMA.

210 cvotnuate SMP vrdpyer meploptoldg otov apBud TV ENEEEPYACTMOV TTOV
umopet va d1a0étel to kdbe vmoAoyloTikd cvotnua. Mo TPoGEyylon GTO Vv
emtevyfel peydAng wAlpoxog molvemeEepyaocia, €vd  dWTNPOLVTOL  TO
yopaxtnpotikd g apyrrektovikng SMP eivan 1 NUMA (Non Uniform Memory
Architecture). Ta ovomuota pe apytektoviky NUMA  givar  avtdévopa
VTOAOYIGTIKG GUOTHLOTO, GTO OTOid Ol EMEEEPYAUOTEG £XOVV TPOGTEANCT] GE OAN
TOL TUAUOTO TNG KOPLOG WVAUNG YPNOCLLOTOUDVTOG OTAEG EVTOAEG YAMGGOG
unxavng (load, store, move, ...). O ¥pdvoc TPoOoTEANCONS TG UVAUNG OUM®G
e€aptdtat omd To TUNHO TS LVIUNG OTO OTToi0 YiveTal | TPOGTEALNGT).

v

By Fermiecio Zulian - Milan.Raly

30. Mekemote 10 dtdypappo Babuidwv evoc vmoroyiom) pe apyrtektovik) NUMA.




31. Amo T1G apYLTEKTOVIKES IOV TTEPLYPAPOVTAL GTNV cLVEXELX ot elvar SMP ko
now NUMA.

32. A0 T1G OPYLITEKTOVIKEG TTOV TTEPLYPAPOVTOL GTNV GLVEXELWN oo ivar SMP ko
nowo NUMA.

M enwry M od ules
B, e 3
II|II1 MI Ml :
My e o g"
PI =i Je E
Interconmertion I earork My e E—
=
:
P] =i e E_.
Pl Pi P]
Wyl




33. Mekemote v apyrtektovikn mesh network mov meprypdoetatl otnv cuvéyela.

. Network

Interface

Router

Physical
link

34. Mekemote v apytektovikn mesh network tng etopeiog Intel mov meprypdoperon
GTNV GLVEYELO.

Inter-Socket 10 10 10 10 Inter-Socket
Link Lin
[mim s mimi Ris|

u | u .

-~
m R
u

==

Memory
Controfier

1] Memory

DDR4

=¥ Controlier

DDR4




35. Meketiote T1g 0pyITEKTOVIKEG multicore OV TEPTYPAPOVTOL GTNV GLVEYELQL.

Processor Processor
Core 0 Core 1 Core 0 Core 1
CPU CPU CPU CPU
I.1 Cache I.1 Cache I.1 Cache L1 Cache
1.2 Cache 1.2 Cache
L2 Cache

System Bus System Bus

l |

System Memory System Memory

36. Mekemote t0 ohokAnpopévo kKhkAmpa tov multi-core enelepyaot) mov didetan
GTNV GLVEYELO.

Shared L3 Cacl'ief




37. Meketote TO XOPOKTNPLOTIKA TOV emeEepyactn core 19. Avapépate mOGa cores
€xel ko moca threads avd core.

Bl cru-z - ID: zhOgwf - X
CPU lCan:hes ] Mainboard ] Memary ] SPD ] Graphics ] Bench ] About ]
Processaor

Mame Intel Core i9 7900
Code Name Sk akee- Max TDOP | 140 W
Package Socket 2066 LGA
Technology 14 nm Core Voltage 125V
Spedification Intel(R) Core(TM) i9-7900% CPU @ 3.30GHz
Family [ Model 5 Stepping 4
Ext. Family 6 Ext. Model 55 R.evision HO

Instructions | MM¥, S5E, SSE2, SSE3, 555E3, 55E4.1, S5E4.2, EMG4T
VT-x, AES, AV, AVXZ, AVYS 12F, FMA3, T5X

Clocks (Core £#0) Cache
Core Speed 4598.57 MHz LiData | 10 x 32 KBytes B-way
Multiplier |[x47.0( 12 - 47 ) L1Inst. | 10 x32KBytes | 8-way
Bus Speed 99,97 MHz Level 2 |10 x 1024 KBvtes | 16-way

Level 3 13.75 MEvytes 11-way

Selection |Processor £1 J Cores | 10 Threads | 20

Ver 1791 464  Tooks v| Validate Close

38. Ti yvopilete yia toug enelepyootég Xeon.

Xeon is a brand of x86 microprocessors designed and manufactured by Intel
Corporation, targeted at the non-consumer workstation, server, and embedded
system markets. Primary advantages of the Xeon CPUs, when compared to the
majority of Intel's desktop-grade consumer CPUs, are their multi-socket
capabilities, higher core counts, and support for ECC (Error Correcting Code)
memory.



39. MeAenoTE TV OPYLTEKTOVIKT XE0N OV TEPLYPAPETUL GTNV GLUVEXELL

Up to 4 Intel” C112/C114
Sdnbltut’nayw g o
I

per socket
r intel’ Xeon' Processor N
DDR‘E - E7 v3 Family
CORE CORt CORE
CORE CORE CORE
DDME'
. CORE CORE CORY Pt
CORt CORt CORt

<’DR‘”I: 5 ot CORS CORS

CORE CORE CORE

to 3 DIMMs per channel Pl
{up 1o 24 DDR4 / DOR3 5
w‘mm Up 1032
& per socket

40. Mehetote T YopaKINPIoTIKE TOL eneEepyactn Xeon texvoroyiog Sandy Bridge
7OV 3{O0VTOL GTNV GUVEYELCL.

Hcruz - E=RECR =5

CPU | Caches | Manboard | Memory | SPD | Graphics | About |

- Processor - —— - L
Name Intel Xeon 2 .
Code Name | Sandy Bridge£pEX MaxTop | 150W [NUUMAAEE
Package | Socket 2011 LGA
Technology | 32nm CoreVID | 0806V
Specification | Genuine Inte}R) CPU @ 3.10GHz (ES)
Famyy | 6 Model = D Stepping | S
Ext Famly | 6 Ext. Model | 20 Revision co

nstructions | MMX, SSE (1, 2. 3, 35, 4.1, 4.2), EMA4T, VT-x, AES, AVX

Clocks (Core go_) l Cache :
Core Speed | 119716 MHz || L1Data | 8x32KBytes | 8-way
Mutiper | X120 (12-31) || Limst | 8x32KBytes | &-way
BusSpeed | S9.78MHz || Levei2 | 8x256 KBytes | 8-way
QPILink | 3980.54 MHz J Level3 | 20 MBytes | 20-way

Selection |Processor = L] Cores 1—8_ i Threads |16

CPU-Z version 16084 vaidate |[ ok |




41. Mehetote 0 (apoKTNPLOTIKA TOL emeepyaotrn Xeon teyvoAoyiog Broadwell mov
dtdovtat 6TV cuvEKELL

B cru-z — 4
| Cachesl Mainboard| Memory' SPD | Graphicsl Benchl Aboutl
—Processor
Name | Intel Xeon
Code Name |  Broadwell-E/EP Max TDP | 150.0 W
Package | Socket 2011 LGA
Technology | 14 nm Core Voltage |  0.973 V
Specification | Intel(R) Xeon(R) CPU E5-2696 v4 @ 2.20GHz
Family | 6 Model | F  Stepping 1
Ext. Family 6 Ext. Model | 4F Revision

Instructions

MMX, SSE, SSE2, SSE3, SSSE3, SSE4.1, SSE4.2, EM64T, VT,

AES, AVX, AVX2, FMA3, TSX

—Clocks (Core #0) Cache
Core Speed | 2793.33 MHz L1 Data | 22x32KBytes | 8-way
Multiplier | x28.0 (12-28) || LiInst. | 22x32KBytes | 8-way
Bus Speed | 99.76 MHz Level 2 | 22 x 256 KBytes | 8-way
Rated FEB | Level 3 | 55 MBytes | 20-way
Selection |Processor #1 LI Cores | 22 Threads | 44
CPU-Z Ver. 1.75.0.x64 Tools |'| Validate | Close |

42. Mehetote v oapyrtektoviky motherboard yw server mov Pociletor og
eneEepyaotn Xeon. Tt eldovg apyrtektovikn| givar.

Xeon E5 CPUs

QPI

2 QPIL ink

Up to 12 cores [ socket

Memory
DDR3,DDR3L
RDIMM, UDIMM

Xeon E5-2600

Node Manager

Data Center
anager

C600 Series
Chipset

LRDIMM
= -800 to -1866
« 3 DPC
= 4 chan/socket

Xeon E5-2600

BE:

PCI Express* 3.0

C600 (Patsburg)

Integrated Storage

RAID 5 optional

Optimized Server PCH

40 lanes per socket

Up to 8 ports 3Gb/s SAS




43. Mehemote 10 motherboard yia server mov didetan otnv cuvéyeln. Evromiote Tic
0éoelg TV enelepyaosTdv Kot TNG KOPLOG LVAUNG.

T e nn
" fi Ly L

WARNING

)

)
A
SRER

T

i~

44. Megletote v apyrtektoviky) tov motherboard yw server mov 6ideton otV
ocuvéyetla. Tt eldovg apyrtekTovikn iva.

P [ | P
Intel E5-2600 apl
#-1 8SNB CORE 8G
DDR3
g P
28
eg #2 # # DM
8 Yy Y -
@
o=
|l PoExisss
Sl - -
alE TAN ], PCLE X8 G3 5 o
%540 |° @ &
PCIE X16 G3 g
: '
(@]
—
o

PCI-E X1

Use 30 | PCL-EX1
(FRmm|




45. Mehetnote 10 workstation wov 4{0etal 6TV GLVEXELD. AVOQEPATE TNV YPNON TOV
TOALDV KAPTOV YPOUPIKDV.

On képteg Ypoapikav ypnotporotovvrat kot Y floating point operations
46. Mehetnote o YopaKTNPLoTIKA ToL Workstation mov didoviat 6TV GuvEyELL

1. Dual socket R (LGA 2011) supports Intel® Xeon processor E5-2600
and E5-2600 v2 family.
2. Up to 1TByte ECC DDR3, up to 1866MHz; 16x DIMM sockets
3. Expansion slots:
4 PCI-E 3.0 x16 (support 4x double-width GPU cards),
2 PCI-E 3.0 x8 (1 in x16),
1 PCI-E 2.0 x4 (inx8)
. Intel® 1350 Dual port Gigabit Ethernet
.2x SATA3 and 8x SATA?2 ports
. 8x Hot-swap 3.5" HDD Bays
. 1620W Redundant Power Supplies Platinum Level (94%)
. Tower or Rackmount

0 J N L A~



47. Mehetnote Tov rack mount server mov didEToL GTNV GUVEYELX.

48. MeAetnoTE TO OPAKTNPLOTIKA TOL rack mount server.

1. Dual socket R3 (LGA 2011) supports
Intel® Xeon processor E5-2600 v3 family; QPI up to 9.6GT/s
2. Up to 1.5TB ECC, up to DDR4 2133 MHz in 24x DIMM sockets
3.2 PCI-E 3.0 x16, 3xPCI-E 3.0 x8, and
1x PCI-E 2.0 x4 (in x8) slot
4. 8x 2.5" SAS3 and 8x 2.5" SATA3
Hot-swap Drive Bays
5. Quad 10GBase-T ports w/ Intel X540
6. I/O ports: 2x SuperDOM, 1x VGA,2xCOM,
2x USB 3.0 (rear), 4x USB 2.0
(2 rear, 2 front), 1x Type A
7. 3x8cm high-performance PWM fans
8. 920W Redundant Power Supplies Platinum Level (94%)



49. T1yvopilete yuo ta cvotuata SAN.

Ta Storage Area Network (SAN) eivar e€edcevpéva diktva mov eEac@aiilovv
TPoomELOGT,  6€  ovoTnUote  amofnkevong  dedouévev  oto.  omoia M
gyypaon/avayvoon dedopévav yivetar avd pmhok. Ta SAN ypnoipomotodvton
wote ovotnuato amobnkevong, O6mwg disk arrays, tape libraries kot optical
jukeboxes, va eivar mpoomerldoo amd TOLG servers. To GLOTAHOTO OLTA
eUEaVIovVTOL 0TO AEITOVPYIKO GUGTNHO GOV TOTIKA GUVOEGEUEVO, GTOVG SErvers.
Ta cvotuata mov givar cvvdedepéva ota SAN dev givar mpoomeAdoio HECH
TOV ToMKOV O1KTVOV To KOGTOG Kot M ToAvTAOKOTNTA TV SANS petmOnke oTig
apyés g oekoetiog tov 2000 dote va pmopovdv va ypnoipomombovy Kot ord
pecaieg ko pkpég emyelpnoelc. 'Eva cvommua SAN dev mapéyel mpoomélaon
apyelov oAAd povo Asrtovpyieg petapopdg umidx dedopévav. Evrovrog, file
systems to omoio dopovvtan pe Paon ta SAN mpoceépovv file-level access kot
eltvan yvootd cav SAN file systems 1 cav shared disk file systems.
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50. Tryvopilete ywo to Fibre Channel.

Fibre Channel, or FC, is a high-speed network technology (commonly running at
1, 2, 4, 8, 16, 32, and 128 gigabit per second rates) primarily used to connect
computer data storage to servers. Fibre Channel is mainly used in storage area
networks (SAN) in commercial data centers. Fibre Channel networks form a
switched fabric because they operate in unison as one big switch. Fibre Channel
typically runs on optical fiber cables within and between data centers.

Most block storage runs over Fibre Channel Fabrics and supports many upper
level protocols. Fibre Channel Protocol (FCP) is a transport protocol that
predominantly transports SCSI commands over Fibre Channel networks. Fibre
Channel can be used for flash memory being transported over the NVMe interface
protocol.




