KepaAaio 2 :
PoprTio epyaciac, HETPAOEIC KAl
TTeIipauaTa

Texvikég EKTINNONG YITOAOYIOTIKWY OCUCTNHNATWY

Navvng Napo@aAdkng
Kabnynrtng
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OpIoUOC POPTIOU gpyaaiag

m  Poprio Epyaciag (PE) gival TO cUVOAO TwWV
ATTAITACEWYV ETTECEPYATIAC TTOU ETTIBAAAOVTAI O€
Eva ouoTnua ato TNV KoivoTnNTa TwWV XPNOTWYV TOU,
oTn OIAPKEIQ KATTOIOC XPOVIKNG TTEPIOOOU.

B OE MeAétng: OE 1TOU XPNOIYOTTOIEITAI OE JEAETN
a1TO000NC TTANPOPOPIOKOU CUCTAUATOC.
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lepapxia KaTnyoplwyv QopTiou

Epyaaiac

Dopria
Epyaoiag (0.E)
MsAsTnC

ZuvBenkd
b E.

MNpoypanKia
b E.

Exishémpo
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hsiCeic svtohwv

Mn-exTsAémpa
b.E

Mpoypdpparo
Muprvi

z UyBenkd
Mpoypdppara

Mpoypdppara
ZOYKpITNC

= [payuariké @opTtio epyaciag: Taparnpeital g oUoTNUA

UTTO TTPAYMATIKEC OUVONKEC
B 2UVOETIKO QOPTIO EpYaTiag: TEXVNTN KATAOKEUN €I0IKN YIaA

MEAETEC, TTOU XPNOIUOTTOIEITAI JE EAEYXOMEVO TPOTIO

Mn-ekreAéaiuo : dev gival duvarTr) N XpNOoIJOTToiNON TOU O€
TTEIPAUATA ATTEVBEIOC OTO TTPAYMATIKO oUuoTNPA(TT.X. MEON TIUN,

dlaoTTopa )

EKTeAETIUO © XPNOIMOTTOIEITAI KOl O€ TTPAYUATIKO OUCTAUO
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[TAEOVEKTMATO OUVOETIKWY
POPTIWV EPYyaaiac

ATTOTEAOUV Q&IOTTIOTA OVTEAQ TWV TTPAYUATIKWY
POPTIWV EPYaTiag
Aev xpeladovral CUAAOYEG TTPOAYHATIKWY SE60UEVWY,

Ol OTTOiEG OUVABWG gival TEPAOTIEG Kall ival TNIBAvO va
TTEPIEXOUV EuaioBnTa aToIXEia

MT1TOpOUV va TPpOTTOTToINO0UV EUKOAQ XWPIC va
eTTNPEAlETAI N ASITOUPYIQ TOU CUCTHMATOC

MTTOpPOUV €UKOAQ va HeTa@EPBOUV o€ didpopa
OUCTAMOTA, KUPIWS AOYW TOU MIKPOU MEYEBOUG TOUC
[TOAANEC POPEC EXOUV EVOWNATWHEVOUC MNXOAVIOHMOUG
METPAOEWV



Meiceic evioAwyv (1)

Mei¢n evToAwy . cUVOAO JIQPOPWYV EVTOAWV
XaunAou eMMTTEOOU TOU OUCTAMATOC, Madi UE TIC
OXETIKEC OUXVOTNTEC EJPAVIONG TWV EVTOAWYV QUTWV.

i Tutto¢ EvroAng £
1 Load and Store 312
2 Fixed-Point Add and Subtract b.1
3 Compares 3.8
4 Branches 16.b
5 Floating Add and Subtract b.9
b Floating Multiply 3.8
[ Floating Divide 1.5
= Fixed-Point Multiply 0.6
g Fixed-Point Divide 0.2
10 Shifting 4.4
1 Logical, And, Or 16 |
12 | Eviohés trou Gev ¥ praipoTtroioly Koray wpniec 53
13 | Indexing 18.0
100.0

Mei¢n evroAwyv Gibson (1959)



" S
Meicelc evioAwyv (2)

m Me TNV eKTEAEON EVOC GUVOAOU QVTITTPOCWTTEUTIKWYV
TTPOYPOAUUATWY O€ KABE €va ATTd T CUCTAMATA TTOU
0a YEAETAOOUNE KAl TNV KATAYPAP) TOU aplBuou
EMPAVIOEWV TWV ETTIMEPOUC TUTTWYV EVTOAWV,
UTTOPOUNE VA UTTOAOYioOUWE TN OXeTIKA ouxvornta f.
EMPAVIONG TOU TUTTOU EVTOAWV | (YEVIKA N O€ KABE
ouoTnua)

m [ vwpi{oVTaG TOUG XPOVOUG EKTEAEONG t; KAOE TUTTOU
EVTOAWV | YIO TO OUYKEKPIUEVO OUOTNHA, UTTOPOUNE
VA UTTOAOYIOOUUE TO HECO XPOVO EKTEAEONC TNC
MEICNG EVTOAWYV VIO KABE cuoTnua, ;— Z ft



Meiceic evioAwyv (3)

B 2UVYKPIVOVTAG TIC TIMEC TOU T YIA TA DIAPOPETIKA
OUOTNMATA JTTOPOUUE VA TTAPOUMPE ATTOPACEIC
OXETIKA JE TN OXETIKN ATTO00C0N TOUC. AV
OIAAECOUE WC povada Xpovou To microsecond
(usec), T0T1e n TToodTnTa 1/7 avrimpoowTtrevsl TNV
Taxutnta 1n¢ CPU og MIPS.
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MEIOVEKTAMATA UEICEWV EVTOAWYV

m O1 onuepivoi UTTOAOYIOTEC UTTOOTNPICOUV TTEPICTOTEPOUGC
TTOAUTTAOKOUG TUTTOUG EVTOAWYV TTOU OEV QVTITTIPOCWTTEUOVTAI
OTIGC YVWOTEG MEIEEIC.

m O xpovog ekTEAEONG pIag eVTOANG t; dev eival TTAEov
oT00EPOC.

m Q1 peigeIc 0ev TTaipvouVv UTTOWN TOUG VEEC DUVATOTNTEG OTTWG
n 10eatn d1euBuvoiodoTNonN K.a.

m Q1 peigeIc evioAwy gival XpNOIPES OUCIAOTIKA JOVO OTAV

TTPOKEITAl VO OUYKPIVOUME TNV TaXUTNTA ETTECEPYAOTWY O€
OUCTAMATA JE TTOPOUOIEC APXITEKTOVIKEG.
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[Tpoypauuata Tupnva (1)

m [lpoypdupara Trupnva (kernels): yikpa Tunuara
TTPOYPAMMATOC TTOU AVTITTIPOCWTTEUOUV TOV ECWTEPIKO
BPOX0 MIOC CUXVA XPNOIMOTTIOIOUMEVNC EQAPUOYNG

2.UVOAO eVTOAWV 1) M1 AglIToupyia TTou eP@aviCeTal auxva OTO
BACIKO TTUprva EKTEAEONC MIAG ) TTEPICCOTEPWYV KATNYOPIWV
EPAPUOYWYV TOU CUCTAMATOC

[eviKkeuon TWV PEICEWV EVTOAWV

[1.X. yia pouTiva avTIOTPOPNG TTIVAKA, Eva TTPOYPANUA
ETTIAUONG DIAPOPIKWYV ECICWOEWV



[TpoypauuaTta TTupnva (2)

+

Xpnolua ota apxika otadia
OXEOIQOMOU TWV THNMATWY EVOG
ouUCTAMATOG

Alatnpouv 1A TTEPICCOTEPO
MEIOVEKTAMATA TWV UEICEWV
EVTOAWV

XpNoiua yia agioAdynon
THNUATWY AOYIOUIKOU

Agv KAvouv Xpnon Twv
OUOKEUWYV €10000U-£¢O00U

Agv XpNOIMJOTIOIOUV TTPAYMUATIKA
OedONEVA TOU OUCTAMATOC




2. UVOETIKQ TTpoypauuaTa (1)

m 2 UVOETIKA TTpoypaupaTa: “TEXvNTA” TTPOYPAMMATA TTOU
TTEPIEXOUV OAQ TA CNUAVTIKA CUCTATIKA TWV TTPOYPAMMATWY,
Yia va OOKIUAoTOUV dIA@Oopa THAMATA TWV CUCTNHATWY

ATTAG TTpoypANMaTA QOKIMAG TA OTTOIA KAVOUV KANCEIC
TWV UTTNPECIWY TOU AEITOUPYIKOU CUCTAMATOC KAl
QITAOEIC YIA XPNON TWV CUOKEUWYV €10000U/e€000U
[[paupéva ouvnBwe og YAwooa upnAou eTTITTEOOU OTTWG
FORTRAN, Pascal, C

[MepiAapuBavouy PETABANTEC TTAPAPETPOUC WOTE VA
UTTOPOUV VO TTEPIYPAWOUV Eva eupu paocua
XAPOKTNPIOTIKWY TWV TTPOYPANUATWY (VYOS TwV
arraiTioewyv oe CPU, o1 atmmaitroeig og Xwpo
QaTTO0NKEUONG, O APIBUOC TTPOCTTEAACEWY OTO DiOKO)
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2. UVOETIKQ TTpoypauuaTa (2)

+ —
KaraokeuadlovTtal Kal Agv UTTOPOUV VA KAVOUV
TPOTTOTTOIOUVTAI EUKOAQ QVTITTPOOWTTEUTIKEC AVAPOPES

oTn MVAMN Kal 0TOUG QiOKOUC
TOU OUCTAMATOG
Eival avecaptnta ammo Aev gival KataAAnAa yia
OTTOIOONTTOTE UAIKO TTOAUXPNOTIKA TTEPIBAAAOVTA
Agv XpNOIYOTTOIOUV TTPAYMUOTIKA
dedopéva




[TpoypdauuaTa ocuykpiong

m [lpoypdappara guykpiong (benchmarks) : mAnpn
TTPOYPAUUATA YPAUUEVA O YAWOTa uynAou
ETITTEOOU, TA OTTOIA BEWpPOUVTAI AVTITIPOCWTTEUTIKA
KAQOEWV Trpoypqppdva EQPAPUOYWV.

AZloAoyouv TNV atrodoon ToU OUVOAIKOU CUCTAMOTOC O€
PEANIOTIKEC OUVONKEC.

Eival kataokeuaopéva £101 WAOTE va XPNOIPOTIoIoUV Kai va
a&loAoyoUv Toug TTEPICCOTEPOUC TTOPOUC TOU CUCTAMATOC.

XpPNoIPoTTolouvTal GUXVA OTN OIa0IKATia ETTIAOYNG
TTPpOouNOeUTA yIa €va cuoTnua.

['VWOoTA TTPOYPAPMATA OUYKPIONC
m TPC benchmarks,
s SPEC
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TPC benchmarks

m [1podiaypagpnkav atmrd 1o TPC (Transaction Processing
Performance Council), OTO OTTOI0 CUMMETEXOUV KOTAOKEUQOTEG,
XPNOoTeC (T1.X. TpaTrelec), OUMPOUAOI CUCTNUATWY ETTECEPYATIAC
dlEpyaoiwy (transaction processing systems) kai
dnuioupyndnke to 1988.

m EKTIgOUV TNV atrodoon emmegepyaocTwy, uttoouoTtiuarog I/O, Tou
AZ Kal TOU UTToouCoTAUATOC dlaxeipiong BA.

m Baoikn perpikn arrodoong : pubuarmrodoon peTpnuevn o TPS
(Olepyaaieg ava OEUTEPOAETITO), UTTO TOV TTEPIOPICHO OTI TO 90%
TWV JIEPYATIWYV EXOUV XPOVO ATTOKPIONC TO TTOAU 2 sec

m www.tpc.org : TPC-C, version 5.11.0

m Néa benchmarks: TPCx-BB ka1 TPCx-HS yia Hadoop based
Big Data systems, ta TPC-DS ka1 TPC-H yia decision support
mepIBaAAovTa, To TPCx-10T yia IoT gateways, K.Q.



http://www.tpc.org/
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SPEC (1)

m [o SPEC (Standard Performance Evaluation
Corporation) dnuioupyndnke, etmriong, To 1988 atro
£CEXOUOEC Blounxaviec TTapaywyns UTTOAOYIOTWY, UE
OKOTTO VA avATITUCEl EVA TTPOTUTTO OUVOAO
TTPOYPAMMATWY CUYKPIoNC

m [a dpXIKa TTpoypaupara ouykpiong SPEC,
xpnoigotroliougayv kKupiwe Tn CPU, Tn yovada KIvnTAG
UTTOOIOOTOANC Kal AlyOTEPO TO UTTOCUCTNUA PMVAUNC.

m XpNOIJoTToINGnNKav apXIKAa yia TN oUuyKpIion TwvV
TAXUTATWYV OlapopeTiIkwyY CPU.
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SPEC (2)

m H ¢€kdoon 1.0 tou SPEC benchmark suite (1990), atmroteAcital
atro 10 TTpoypAuuUATA GUYKPIONG TTOU AVTITTPOCOWTTEUOUV
6|a(popag ETTIOTNMOVIKECG KAl T£XVO)\OVIK£§ EPAPMUOYEC:

GCC: Metpa 10 Xpovo TTou Xpelagetal o petayAwTniotng GNU C yia va
JETOTPEWE! 19 TTPOETTECEPYATUEVA apXEia TTNYAioU KWOIKa o€ YAwooa assembly.
To TMpoypapua auto oUyKpIong, Eival AVTITIPOOWTTEUTIKO £VOG TTEPIBAAAOVTOG

TEXVOAOYIOG AOYIOUIKOU EKTIHWVTAG TNV OTTOOOTIKOTNTA TNG HETAYAWTTIONG O€ €va
ouoTnua.

Espresso: Eival éva epyaAeio autopaTiopoUu nAekTpovikou oxedlaouou (EDA —
Electronic Design Automation), T0 OTT0i0 KAVEI sAaxlcTonomon Boolean
OUVOPTAOEWV YIO TTPOYPAUPaTICOPEVOUG Aoyikoug Trivakeg (PLA — Programmable
Logic Arrays). MeTpa 10 XpOVO TTOU ATTQITEITAI VIO TNV EKTEAEOT EVOG GUVOAOU
ETITA HOVTEAWV €10000U.

Spice 2g6: 'Evag akoua ekTTpoowTrog Tou EDA, 10 Spice 296 cival éva gepyaAgio
TTPOCONOIWONG AVAAOYIKWY KUKAWNATWY. MeTpd TO XpOVO TTPOCON0IWONG EVOG
OITTOAIKOU KUKAWMATOG.

Doduc: EkTeAci pia rpoocopoiwon Monte Carlo yia CUYKEKPIMEVEC AEITOUPYIEC
TTUpnVIKoU avTidpactipa. AoKIuadel I01aITEPA TNV ATTOTEAETHUATIKOTNTA TNG cache
MVNUNG.

NASA7: 2ul\oyn atrd €TTTA TTPOYPAPMATA TTUPHVA TTOU XPNOIUOTTOIOUV
apIOUNTIKA KIVNTAS UTTOOIOOTOANG, TA OTTOIa EKTEAOUV AEITOUPYIEC TTIVAKWY UE
dedouéva OITTANG akpifElag.
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SPEC (3)

10.

LI: Metpd 10 XpoVO €1TiAUONG TOU TTPORAAMATOC TwV 9 BaciANIcowyY
UE TN Xpnon Tou diEpuNVEUTA TNG YAwooag LISP.

Eqntott: Metagppadel pia Aoyikn avatrapaotaon piag Boolean
eCiowong, og £va TTivaka aAnbeiac.

Matrix300: EkTeAei DIAPOPEC AEITOUPYIEC TTIVAKWY HE TN XPNoN
pouTivwv LINPACK, ot TTivakeg peyéBoug 300 x 300. XpnoiyoTrolei
apIOuNTIKA KIVATAG UTTOdIAoTOANC ITTARG akpif€iac.

Fpppp: Eival éva TTpdypapua ouykpiong aTro TNV TTEPIOXN TNG
KBaVTIKAC PUOIKAG, TO OTTOoIO €ival ypauuévo o€ FORTRAN kai
XPNOIMOTTOIEI apIBuNTIKN KIVATAG UTTOdI00TOANG OITTARC aKpifElac.
Tomecatv: Eival Eéva TTpOypauua TTapaywyns TTAEYNATWY JE Ta idIa
KATOOKEUAOTIKA XaPAKTNPIOTIKA OTTWG TO Fpppp.
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SPEC (4)

m Twpa, eival To SPEC CPU2017, TTou atroteAciTal
Q1O 43 TTPOYPANMATA KOl METPA:
CPU
Memory architecture

Compilers

SPEC CPU subcommittee members: AMD, ARM, Dell, Fujitsu, HPE, IBM,
Inspur, Intel, Nvidia, Oracle

m WWw.spec.org : Kal aAAa benchmarks:
SPECworkstation 3.1 yia Workstations (2018, dwpeav)
SPEC Cloud laaS 2018 yia Cloud Performance
SPECstorage Solution 2020 vyia file servers
SPECpower ssj2008 yia evEPYEIOKA XOPAKTNPIOTIKA



http://www.spec.org/
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SPEC (5)

METPIKEX

m SPECthruput: o AOyog Tou XpOVOU TTOU OTTAITEI
N EKTEAEON KAOe TTOOYPAUUATOC OTO UTTO MEAETN
ouoTnua, TTPOC TO XPOVO TTOU OATTAITEI N EKTEAEDN
TOU I0IOU TTPOYPAUMATOC O€ EVa oUuaThua
avapopac
(oto SPEC CPU2017 cival To Sun Fire V490
with 2100 MHz UltraSPARC-IV+ chips)
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SPEC (6)

m SPECmark : n ouvoAikn arrodoon Tou CUCTAUATOC.
Opiletal w¢ o [ewuerpikoc Méoo¢ Opoc (FMO) Twv
SPECthruput Twv n TTPpOYPANMATWY CUYKPIONC.
AnAaon:
SPECmark = In\/Oll Oy U,

otrou ¢; €ival To SPECthruput Tou TTpoypANPaATOG I.
'MO:

m JEIWVEI TNV ETTIOPACN TWV AKPAIWYV TIHWV
= < Ap1BunTtikou Méoou Opou
= = ApiBunTikou Meoou Opou otav T ¢; €ival ioa
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ETTIAOyn popTiOU Epyaadiag

m  Baolkoi TTapayovTteg
YTTNPECIEC TTOU TTPOCPEPEI TO UTTO PEAETN oUCTNMA
KaBopioudg oToixeiwv JEAETNC KAl ONUAVTIKOTEPWY

UTTNPECIWYV TTOU Ba TTPETTEI VA XPNOIUOTTOIEI TO QOPTIO
gEpyaaoiag

ETTiTTE00 AETTITOUEPEIOC OTNV TTEPIYPAPH) TWV
ATTAITACEWY TWV XPNOTWV
AVTITTPOOWTTEUTIKOTNTA TOU (POPTIOU EPYaCTiag
[MapakoAouBnon aAAaywyv oTn CUUTTEQIPOPA TWV
XPNOTWV PE TNV ECEAICN TOU XPOVOU



" S
1. YTTNPECIEC TTOU TTPOCPEPEI TO UTTO
UEAETN ouoTNUA

[Mapadeiypa IEpapxIKAS Atrowng 2uoTruarog Etegepyaoiac Aigpyaciwyv

Aepyoaocieg
| |

Egoppoyég (Benchmark)

EvtoAég kou Yrnpeoieg A/X
Y

Agrrovpyiko Tootnpa (Zvvhetuco [poypappa)

Evtoléc CPU

Y

CPU (Ilpoypappa IToprva)

ApBuntucég Evrorég

ALU (Mei¢n EvioAwv)
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2. ETTiTred0 AeTTTOMEPEIOC

[MiBavéc AUoEIC:
m [lepioOOTEPO XPNOIUOTTOIOUNEVN AITHON: 2UXVA
XPNOIUOTTOIEITAI WG APXIKO POPTIO EPYATiag.
Xpnaoiun 6tav o TUTTog auTdg AITAOEWY KUPIAPXE OE OXEON WE TIG

UTTOAOITTEG, N KATAVOAAWVEI TO HEYOAUTEPO PEPOG TWV TTOPWV TOU
OUOTIUATOC.

m 2uxvornTa TUTwV aitnoswv: Kataypaer diagopwy aITNOEWY,
TWV XAPAKTNPIOTIKWY TOUG KAl TWV CUXVOTATWY EUPAVIOTC TOUG.

m AkoAoubicg airnogwyv: AkohouBia TTpayUaTiKwy AIToEwY Jadi
LUE TOUG XPOVOUG UTTOBOANC TOUG, TNV OTToid OVOUACOUUE iXvOoCg
(trace).

[TOAU peyAGAO Kal ouxva avetTiBUPNTO ETTITTEO0 AETTTOUEPEIAG.
m Méon amaitnon xprong mopwyv. XpnoIUJOTIOIEITAl OTIC
QVOAUTIKEG TEXVIKEG

m Karavoun amaiTnoswyv Xpnong mopwyv: 2& TEPITITWOEIG TTOU
£XOUUE PEYAAN OIAOTIOPA OTIG OTTAITACEIG, ] OEV £XOUUE HIA
YVWOTR BEwWpPNTIK KATAVOUN).
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3. AVTITTPOCWTTEUTIKOTNTO

To @oprTio epyaaiac Ba TTPETTEI va AVTITIPOOWTTEUEI
TA TTAPAKATW XAPAKTNPIOTIKA TNG EPAPUOYNC

1. PuBuoc¢ Agiswv

2. Amairnoeic Xpnoncg Nopwyv

3. Tpomo¢ Xpnoncg MNopwyv: 2xeTieTal UE TNV
akoAouBia kail To pEyebog Xxprong Twv
OIAPOPETIKWY TTOPWYV TOU CUCTAUATOC ATTO UId

epappoyn.
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4. NapakoAouBnon aAAaywv

m O1 xpnoteg aAAGlouv CUMTTEPIPOPA aVAAOYQ HE TIC
UTTNPECIEC TTOU TOUG TTPOCE@EPOVTAI ATTO TA VEQ
OUCTAUATA KAl €TCI TA QOPTIA EpyaTiac YivovTal TTOAAEG
POPEC AXPNOTA POAIC Yivouv KaTtavonTa.

m Q1 XpNOTEC £XOUV TNV TAON VA TTPOCAPHOLOUV TIG
QTTAITAOEIC TOUG £TOI WOTE VA BEATIOTOTTOIOUV TNV
QATTOKPION ATTO TO CUCTNHA, TTIPOCAVATOAICOUEVOI OTIC
UTTNPECIEC TTOU TO CUCTNMA TTPOCYEPEI TTIO ATTOOOTIKA
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XApaKTNPIOKOC POPTIOU Epyaaiac

H diadikaagia HeAETNG TOU TTPAYUATIKOU TTEPIBAAAOVTOC
TWV XpNOTWYV, TTAPATAPNONG TWV BACIKWY
XOPAKTNPIOTIKWY TOU KOI KOTAOKEUNC EVOC (pOPTIOU
EPYOOIOC TTOU PTTOPEI VO XPNOIUOTTOINOEI TTOAAEC
POPEG.
Xpnaoreg. AvBpwTrol, TTPpoypPAUUaTa, OTABUOoI Epyaadiag
(avaAoya ue To oUOTNUA)
[apauerpol oprTiou epyaadiag. TTOCOTNTEG TTOU METPWVTAI
YIO VO XOPAKTNPIoOUV TO POopPTio epyaaiag( aITHOEIC
ECUTTNPETNONG, OTTAITAOEIC TTOPWYV CUCTAMATOC), OTTWG:
TUTTOI DIEPYOACIWY, MEYEDN TTOKETWY, PUBUOC aPicewV
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TEXVIKEC XQPAKTNPIOHUOU TTAPAMETPWV
cpopTlou epyaaoiac (1)

1. Méon TR X = Zx av £XOUUE TTapaTNPNOEl

N TIMEC {X,, X,,..., xn MIOC TTAPAPETPOU
2. Alakupavon 5% = ii(xi —X)?

3. loTtoypauuara

[Tapouaidlouv TIC OXETIKEC OUXVOTNTEC TWV OIAPOPWYV
TIMWV MIAC TTAPAMETPOU
Kal o€ popor) TTivaka
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TEXVIKEC XOPOAKTNPIOUOU
TTAPAUETPWYV POPTIOU epyaaiac (2)
4.  AkoAoubBiec Markov

[TeprypagovTal atro Eva 1mivaka UETaBACEWY O OTT0I0G
TTEPIEXEI TIC TTIBAVOTNTEC VA £XOUME ETTOMEVN AITNON £VOG
TUTTOU, OEDOMEVOU TOU TUTTOU TNG TEAEUTAIAG AiTNONG.
[Mapdadeiyua:

Ano/llpog CPU Aiokoc  Teppatikd
CPU 0.6 0.3 0.1
Aiokoc 0.9 0 0.1

Tepuotiko 1 0 0
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TEXVIKEC XOPOAKTNPIOUOU
TTAPAMETPWY PpOopTioU gpyaaiac (3)

m AvTioToixo Aiaypauua Karaoraoewy —
[11@avornTwv MeraBaoewyv
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TEXVIKEC XOPOAKTNPIOUOU
TTAPAUETPWYV POPTIOU epyaaiac (4)

5. OpadoTroinon

OpadoTtroinon TTapOUoIWY OTOIXEIWV O€
oMadeC. 'Eva yEAOC KOBE ouadacg UTToPEi va
ETTIAEVEI WOTE VA AVTITTIPOCOWTTEUEI TNV OHADA
oTN MEAETN WC POPTIO EpyaaTiac
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TEXVIKEC XOPOAKTNPIOUOU
TTAPAMETPWY POpPTIOU epyaaiac (5)

[Mapadeiyua:

Agttovpyiec P
Aimrcov : :

Xpovoc CPU



EAeykTEC (MoOnitors)

B EpyaAcia TTou XpnOIUJOTTOIOUVTAIl VIO TN METPNON
TOU €TMITTEOOU OPOACTNPIOTNTAC O€ £VA
TTANPOYOPIAKO CUCTNMA.

m [lpETrel va kaTtaokeuadovTal Kal va
XPNOIUOTTOIOUVTAl JE TPOTTO WOTE VA PNV
eTnNpeadouv TN AEIToupyiad TOU CUCTIMOTOC

m AUO XOPAKTNPIOTIKA:

TUTTOC
TpoTtrog Agitoupyiag
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TuTtrol eAeykTWYV (1)

m YAIKOI EAEYKTEC
EpyaAgia perpnong mou evroTri(ouv YeEyovoTa
MECW TNG TTapaKoAoUBNoNG TTPOKABOPIoOUEVWY
onNUATWV
[TapakoAouBouv TNV KATaoTaon TWV THNUATWY
UAIKOU, OTTWG oI motherboards, kataxwpnreg, ol
BE£0cIC uvNUNG Kal Ta KavaAia 10000u/ecodou.
2 NMEPA KUPIWC Yia MtTaTtapiec, AveUIOTNPEC,
O¢epuoKkpaaia.
[Mapadeiyuarta: HWMonitor, SpeedFan



" S
TuUTtTOI EAEYKTWYV (2)

m /\OYIO[IKOI
ATTOTEAOUVTAI ATTO POUTIVEC TTOU £XOUV £100XOEi
OTO AOYIOUIKO £VOC TTANPOYPOPIaKOU CUOTNHATOC.
EvepyoTtroiouvTal UE TNV EPPAVION OUYKEKPINEVWV
YEYOVOTWYV, Il OE OUYKEKPIUEVEC XPOVIKEC OTIYMEC.
2.TNV KATNyopia autn:
= Accounting Systems (billing)

= Program Analyzers
m Log systems

[Mapadeiyuarta: ipMonitor, AlertBot, MS
Performance Monitor
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TuTtrol eAeykTWV (3)

m YPBpIOIKOI
2.UVOUQOUOI UAIKWYV Kal AOYIOUIKWY EAEYKTWV

Pourive¢ Aoyiouikou: YTTEUBUVEC yIa TOV
EVTOTTIONO YEYOVOTWY Kal JeTaBifaon TG
TTANPOPOPIaC o€ 10IKOUC KATAXWPNTEC.

YAIkKO: YTTeUOUVO YIa TNV KATAYPAPn TWV
OeOOUEVWY, ATTOPEUYOVTAC TNV ETTIBAPUVON TWV
Asitoupyiwyv I/O TOU cuoTAUATOC.

XpPNOIJol, av €ival EVOWPATWHEVOI OTO ouoTnua
2NUEPA, oI YAIKOI €ival ouolaoTIKA YRPIdIKoi
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[TAeovekTAUaTa — MelovekTnuaTa
EAEYKTWV

+

YAIKOI

m Agv KAOTAVAAWVOUV TTOPOUG

TOU CUCTHUATOG

m Eival d1aB£o1uol yia xprnon
O€ TTEPIOOOTEPA ATTO £va

m Agv £XOUV QIAIKOTNTA OTN
Xpnon Toug

m Eival dUoKoAog o
OXEQIAONOC TTEIPANATWV
Baoiouévwy o€ UAIKOUG

XAPOAKTNPIOTIKA TWV UAIKWV
KAl AOYIOUIKWV

GuaTNHATA eAEVKTEC.
/AoyIOuIKOI | EUuKOAia eykataoTaong Kal EmBdapuvon otn
Xpnong AEITOUPYIQ TOU CUCTIMATOC
Kal Tlavn £€aptnon artro
Eva AEITOUPYIKO cUOTNUA
Y Bp1dikoi 2uvduadouv Ta KaAuTepa ATTaiTNON £GEIOIKEUPEVOU

UAIKOU
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TpoTroI AcITOUPYIAC EAEYKTWV

m Kartaypa®@n YEYOVOTWYV
2.UAN\OYN TTANPO@POPIWY ATTO TO CUCTNMA TIC XPOVIKEG OTIVMES

EMPAVIONG OUYKEKPIUEVWYV YEYOVOTWYV

Otav 0 pubuocg eppAvIoNS YEYOVOTWY YiVvel TTOAU PeYAAOC, Ol POUTIVEG
TOU €AEYKTR €KTEAOUVTAI TTOAU OouXVvA Kal n €mapuvon oTo oUuoTUO
PTAVEl o€ aveTTIBUUNTA eTTITTEDA (AVEKTO €WC 5%)

m AsiyparoAnyia
2.UAN\OYN TTANPOQPOPIWY VIO TO CUCTNUO OE CUYKEKPIMEVEC
XPOVIKEC OTIVMEC. H emidpuvon ecapTaral atro:
TOV OPIBUO TWV PJETABANTWY TTOU JETPWVTAI KAl
TO NEYEDOC TOUu dlaoTuATOC deIyNaTOANWiaGC.
AoocoAnwia: EmRdpuvon vs Akpifeia MeTpriocewv
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2. XEOIAOUOC Kal Olaxeipion

XwWpPNTIKOTNTAC

m O oxXedIaOMNOC XWPNTIKOTNTAG (capacity planning)
dlao@aAilel 0TI Ba uTTap)OoUV DIABECIUOI APKETOI
TTOPOI, WOTE VA ECUTTNPETOUVTAI UE ATTOOOTIKO TPOTTO
T MEAAOVTIKA (pOPTIO EPYATIAC, IKAVOTTOIWVTAC
TTapAAANAQ TIC ATTAITACEIC ATTOOOCNC TOU
ouoTNUaTOC.

m H dlaxeipion xwpnTikoTnTOS (Capacity
management) apopd Tn PEYIOTOTTOINON TNG
ATTOO00NC TOU UTTAPXOVTOC CUCTHMOTOC.
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BAuata oto oxedliaouo Kal Tn

OlaXEIPION XWENTIKOTNTAC

1. [lpogTolyagoia Tou CUCTAMATOC YIa JETPNOEIC.

2. Kartaypaern TG Xprnong Tou cucTNUATOC.

3.  XOPAKTNPIOHWOC TOU (POPTIOU Epyaaiac.

4. EKTiuNnON TNC a1méd0o0onc yia OIAPOPETIKEC
EVOAAQKTIKEC ETTIAOYEC.

5. Y100£TnON TNG €TTIAOYNC ME TO PMIKPOTEPO AOYO
KOoTOUC/aTTOd00NC.
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[Tapadelyua 2xedI00PNOU XwPENTIKOTNTAC

Xpovog
Andrprons Awdtaén A
Avdtatn B
Am0dexT6 Opro
Adragn I’
‘ ®oprio
Epyociag
Tevapro 1 Zevapro 2 Zevapro 3
9TPS 15TPS 24 TPS

AmoteAéopata EKTIUNONG TG 0mAS00TG GLGTLATOG enegepyaciog dlepyacLDY.



2. XEOIAOMOC TTEIPAUATWY (1)

m  AOXOAc&iTal e TOV TTPOCOIOPICHO TOU APIOUOU TWV
OIAPOPETIKWYV TTEIPANATWY, TWV CUVOUACHWY TWV
EMITEOWYV TWV TTAPAYOVTWY VIO KABE Treipaua Kal
TWV APIBUWYV ETTAVOARWPEWYV VIO KABE TTEipAa.

m [lopadeiypa (ZxedIaouOC VEOU OTOBOUOU gpyaaiag):
[TapdayovTec Ye Ta €TTITTEQA TOUC:

Tummo¢ CPU: Pentium I, UltraSPARC 1lI, R12000 RISC
Méyeboc Mvnung: 16MB, 32MB, 64MB

ApiBuoc Adiokwyv: 1, 2, 3, 4

doprio Epyaaoiac: [ pappateiako, AloiknTikO, ETTIOTNUOVIKO
Emitredo Xpnorwyv: Aukeio, AEI, MeT/Koi-AIdAKTOPEC
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2. XEOIOONOC TTEIPAUATWY (2)

m [ 10 OUo TTapayovTeC A Kail B AEue OTI
aAANAeTTIOPOUY, AV N £TTIOPACN EVOC ATTO TOUG
OUO £€apTaTAl ATTO TO ETTITTEOO TOU GAAOU.

B 2TO TTAPOKATW TTAPAOEIYHMA QAIVETAI N ATTOO0CN EVOG
OUCTAMOTOG TTOU £€aPTATAl ATTO 2 TTapayovTec A Kal B:

A. Ov Tapayovtes 0ev aAANAemiopovv B. Ov mapdyovteg alAnAiemiopovv
Ay Az Aq Az
B1 3 5 3 5
By 6 8 6 9

ITivakog 2.3. Am00001M GLGTNUATOC LE KO Y®PIC AAANAETIOpAGT] TOV TOPAYOVIOV.
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MEBOOOI oxedlaopoU TTEIPANATWY (2)

m [MTARNPpWG IMapayovTIKOS ZXEOIONOHOG

AcloTrolgi OAOUC TOUG dUVATOUC OUVOUOQCOMOUC ETTITTEOWV
TWYV TTAPAYOVTWV.

n=1|1]n

K
1=1

m [lapdadeiyua:
n = (3 CPU) x (3 etritreda pvAung) x (4 odnyoi diokwv) X
(3 popTia gepyaciag) X (3 emmitreda XpnoTwY) =
= 324 treipauarta
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MEBOOOI oxedlaopou TreipapaTwy (1)
B ATTAOG 2XeOIO0OMOG

Apxioupde Ye PIa TUTTIKA OIATACN TOU CUCTAMATOG KAl
aAAGCoupE TNV TIUN EVOG TTAPAYOVTA TN QOPJ, VIO VO OOUNE
TTWC O TTAPAYOVTAC AUTOG £TTNPEACLEI TNV ATTOO00N.

Me k TTapayovTeG, UE TOV I-00TO TTAPAYOVTA VA EXEI N,
EMITTEQA, O ATTAOGC OXEDIATUOC ATTAITEI N TTEIPAMATA:

n=1+ Zk:(ni -1

[Mapadeiyua: ‘Eotw pia tutmikn diatacn: R12000, 2 diokol, 32
MB pvnun, dloikntiko, AEI. ToTe:

n=1+2+2+3+2+2 =12

O atrAd¢ oxedlaouog dev gival attodOTIKOG OTATIOTIKA, EVW OEV
QAVTIMETWTTICEI IKAVOTTOINTIKA TNV TUXOV OAANAETTIOpAON TTAPAYOVTWYV
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MEBOOOI oxedlaopoU TTEIPANATWY (3)

m KAaopaTIKOG MapayovTIKOG ZXEOIOONOG
XpNOIJOTTOIOUNE £va KAQOWA JOVO TOU TTANPWG
TTAPAYOVTIKOU OXEOIOOUOU.

EvaAAOKTIKG pTTOPOUME (1) KOl O€ OUVOUAONO):
Na JEIWOOUNE TOV APIBPO TWV ETTITTEOWYV TTAPAYOVTWV
Na JEIWOOUNPE TOV APIBPO TWV TTAPAYOVTWYV



MEBOOOI oxedlaopou TTeIpapATWY (4)

m [lapdadeiypa (ayvooupe Tov TTapayovTta «ApIOuog Aiokwv»)

ApBpuoc Eninedo Tomoc Eninedo

[epd patog CPU Mviung ®oprtiov Epyaoioc Exmaidcvonc
1 SPARC 16M A01mT1K0 Avkelo
2 SPARC 32M Emiomuoviko Metantuyo ko
3 SPARC 64M ['popportero ko AEI-TEI
4 R12000 16M Emiompovixo AEl-TEI
5 R12000 32M ["poppateionko Avkew
6 R12000 64M Aot tikd Metantuyo ko
I Pentium 16M ['pappatein ko MetomTuyioko
8 Pentium 32M A1 TKd AEI - TEl
9 Pentium 64M Eniomuoviko Abdketo




