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CodTBepCKa UHDPACTRYKTYPA

CodTBEpP Ha HMBOY an/InKaumje

CodTBEpP HAa HMBOY KnacTepa

CodTBeEp Ha HMBOY naatpopme
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Cepsep 6base nonartaka

e Cepsep Ha3e nogaTaka je padyyHapCKM Nporpam Koju npyrKa
cepsuce H6a3e nogaTaka ApPyrMm pavyyHapCKMUM Nporpammma uam
payyHapuma, kopuctehu KamjeHT cepBep apxutekTypy. NoHekaga
ce TepMUH cepBep H6a3e NogaTaka 0O4HOCK Ha XapABepPCKY
KOMMOHEHTY Ha KOjOj je MOKPeHYyTa TaKB Nporpam.

® anMepM cepBepa base MNoAaTadKa

Microsoft SQL Server—Microsoft

Oracle Database—Oracle

DB2, Informix—IBM
PosgreSQL—OpenSource
MySQL—-MySQL AB (Oracle Corporation)

in-memory database

Microsoft SQL Server 2012
TimesTen, Oracle Coherence
DB2 BLU

VoltDB, Ehcache, ...

MySQL storage engine

SAP HANA
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KaujeHrTeku Beb nporpamu

KnnjeHTcKu Beb nporpam cayxu 3a npuctyn Beb cagprKaj Kome
ce MoxKe NpUcTynuTh Ha UHTepHeTy, Kopuctehu KanjeHT
CepBEP aPXUTEKTYPY.

Mpumepn KnnjeHTcKkux Beb nporpama (2014 Netcraft)
e Google Chrome
e Firefox
e |nternet Explorer
e Opera
e Safari




Beb cepsep

e Beb cepBep je pavyyHAPCKU Nporpam Koju nomarke aa ce
ncnopyun seb cagprkaj KOme ce MmoXke NPUCTynmuTn Ha MIHTepHeTy,
Kopuctehu KNnjeHT cepBep apxXUTEKTYPY.

e [Ipumepun Beb cepsepa (paHrnpare 2015 jaHyap Netcraft)
e Apache (39.74% of the market) — Open source

1IS (27.52%)— Microsoft

Nginx (14.61%) — Open source

GWS (2.30%) — Google

Octanun (16%)
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NpociojHa Beb kKAujeHT/cepsep apXUTeKTypa

o \\»equest)

TCP/IP
Internet

? —
T

client essage (resP 'hessage (respo"‘s server




&

e JlInHAaMWUYKe CTpaHMLUe NpeacTaB/bajy 04roBop Ha KOPUCHUYKHU
3aXTeB KOju reHepuLle nporpam. OBe CTpaHULUe ce mory
reHepucaTn Ha KJNJeHTCKOj NI CepBEPCKOj CTPaHMN.

OyHamuyke seb crpaHuLe

* [IpaB/berbe CKPUNTU Ha KNNJEHTCKOJ CTPaHWU

e OBe cTpaHuLUe reHepuLle NpeBoguaal, Ha y Beb KnunjeHTy

e JavaScript, Adobe Flash

® I'IpanbeH:e CKPUNTU HA cepBepCKoj CTPpaHU

e (OBaj Nnporpam M3BpLIaBa OKPYXKere Ha CeEPBEPCKOj CTPaHMU

e PHP, ASP, ISP
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ToocnojHa Beb kKIUjeHT/cepBep apXUTeKTYpa

e KOMnNoHeHTe:

e Beb kKnnjeHT + Beb cepsep

e [lpyru cepBepu (cepBep 6a3e nogataka, LDAP cepsep...
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ANAUKATUBHU CEPBEDR CODTBED

* AN/IMKAaTUBHM CepBEP MOXKe BUTK coPTBEP OKBMP KOjU NpPYKa
OMLUTU NPUCTYN Kpenpamwy anamKalmja Ha CepBepPCKOj CTPaHMN,
6e3 063mnpa Ha TO WTA je PyHKUMja annKaumje. ANJIMKAaTUBHMU
cepBep YNHU AOCTYMHOM MOC/IOBHY NOTUKY KAUjEHTCKUM
ananKkaymjama Kopuctehu pasnmumTte npoTokose yKkmwyuyjyhu m
HTTP npoToKon.

e [Tpumepun Beb cepsepa (paHrnparbe 2013 Netcraft)
e Windows Server-Microsoft
e Tomcat—Apache
e JBoss AS—Red Hat

GlassFish, WebLogic Application Server—Oracle

WebSphere Application Server—IBM

e Mono-Novell, Inc.
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Pasnuika usmelhy Bed U anaUKaTUBHOT CEPBEDPS

* ANNNKATUBHM CEPBEP CE KOPUCTU Aa OMNCAYXKyje Beb
annKkauuje anu n anavkaumje BennKkux pasmepa (enterprise
applications) Koje kopucTe pasnmuute metToae CKpunTtu sevlets,

jsps, ejbs...
* ANZIMKAaTMBHM CEpPBEPU MOTY A1a Pafe He CaAMO FreHeEPUCAHE
Beb caaprkaja, Koju obassba Beb cepsep, Beh u:

® K/1aCTepoOBatbE,
e fail-over, n
e |oad-balancing.
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KoHourypauuja OM3 ca cepsepuma




Mpumep 10. OgpeanTn 6poj 3axTeBa 3a NPUCTYN CEpPBEPY YKONMKO Ce paamn O CTPaHULMU
CTYAEHTCKMX CepBMCa KOja je NpuKasaHo Ha cnegehoj chmum.
MpeTnocTaBuTN Aa je KOPUCHUK Beh ynoroBaH 1 Aa Huje noTpebHo AoaaTHO
npucTynaTtn 6asn nogaTtaka 3a Te noTpebe.

Opgrosop:
CTpaHuua cagpXu Tpu okBupa
[opHK OKBUP:

1 AMHAMMYKK (KOPUCHUK)
3 cTaTu4Ka (chuke) e

JleBu oKBUp:

1 AMHAMUYKM (MeHWN) —
1 cTaTU4KKM (cnmnKa)
LleHTpanHn OKBUP:
1 AHaMUYKK

2 npuctyna 6asu
YKYnNHO:

1 HuyMjanHum

1 cTaTn4ukmM (css)+4 cTaTUYKa OKBUPH
3 AMHAMUNYKa

2 npuctyna 6asu

Azmnsncrpagnia
Rarorexe
Habop aenerara
MSDNAA

Nporpasuname
Gubancrace

WebMail
Kpaj paaa

201011 pyw
201011 pym
2010/11 cenmemBap 2507 2011. 07.032011. 22082011 04.09.2011. wojn cen
2010/11 ocobap 01092011 04092011 12092011 25.09.2011. wojn can

09052011 22052011 06062011 19.06.2011 wmoju con
16062011 19.062011 27.06.2011 10.07.2011 mojn cen

Ceu uenumit 32 2010711 jyu

Hap. | fleo

WPZHIM  Hewsaot jeane 4 npen 360

1

UP20AE  Ocnosn ananorwe enexrposmce 1 npen ze0 14.06.2011 08.00
WP2001  Ofjexsno-opwewmicano nporpamnpase 1 1 npan 2e0 08.06 2011 1n»
WP2002 OGjexsno-opujewtucano nporpaspase 2 1 npon ze0 13.06.2011 130
WP20P2  Ocwoun pauywapcxe Texmme 2 1 npenzeo 12062011 1"
HP20CT  Oneparmeses cncTemm 1 1  npan zeo 17062011 15.00
PN Npocpaspane 1 1 npenzeo 0906201 18:30
WP2N2  NMporpanmpane 2 1 npen zeo 1506201 1830
WPZIMA Npaxrvecym w3 Maresaree 4 1 npeu 200 09062011 1130
UPZNOC  Npasrncym 13 Ooepamiamio: CHeTema 1 npen ze0 15062011 15.00
WPZPM  Pycxn jeann 4 1 npen 2e0

MP2CUC  Carvani i cocrens 1 npen ze0 19.06.20%1 08.00
WPZTEK  Teopwss emexrpwanc xona 1 npew ze0 14062011 15.00
MP20U4  Opsagycrn jeax 4 1 npon zeo

MPIAP1  Agoorexrypa w opramiascgsa pasywapa 1 1 npan zeo 10.06 2011 15.00
MPIAP2  Apostextypa u opramiaagna pavyvapa 2 1 npan ze0 16.06.2011 15.00

Haryw nonarasea | Topuwn

Nopyxa




Mpumep 11. NocmaTpa ce npoceyaH 6poj CTpaHMLUa HEKOT CajTa KOje ce NoceTe y TOKY
AaHa. Y Toky gaHa 508 KOpMUCHUKa NPUCTYyNa CajTy MUy NPOCEKY NOceTn 5 cTpaHuua npu
4YeMy Ce Ha CBAKOj CTpaHMumM 3aapxm 4 muHyTa. Hajsehu 6poj npuctyna ctpaHuuama y
TOKY HeKor caTa je 315, AOK je npoceK Ha HMBoY HajonTepeheHmnjx 12 catn 160.
MpoceyaH 6poj 3axTeBa NO CBAKOj CTPAaHMUM je: 3 ANHaMUYKe, 7 CTAaTUYKKUX, U 2,5
npuctyna 6a3n. BennumHa cBakor 3axTeBa je y npoceKy 10 KB, 4OK KOHTEKCT cBakKe
ANHamunuKe ctpaHuue nsHocn 8 KB. Tpajare cecnje nsHocm 40 muHyTa. lNpoueHnTun
ontepehera NojeanHUX AenoBa OBAKBOT CUCTEMA.
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Opgrosop:
Bpoj cTpaHuMua y BpwHom caTty = 315 / (60 - 60 s) = 0.09 page/s
Bpoj 3axTeBa y BpwHOom caty =315 - (3+7+2.5) /(60 - 60s) =1.09 request/s

Bpoj ctpaHmuay 12 catn = 160/ (60 - 60 s) = 0.044 page/s \

Bpoj 3axteBay 12 catu =160 * (3+7+2.5) /(60 * 60 s) = 0.56 requestds Pasnukyjy ce

Bpoj cTpaHMua y Toky gaHa =508 - 5 /(24 - 60 - 60s) =0.029 page?s/
Bpoj 3axTeBay TOKy AaHa =508 - 5 - (3+7+2.5) /(24 - 60 - 60 s) = 0.37 request/s

Mpunnkom npoueHe BpwHOr ontepehera KOPUCTU Ce HEKOIMKO MoAena:

1. EMNIUPUjCKU KOjU Ce MOXKEe KOPUCTUTU Y CIydajeBMM Aa NOCTOjU CaMo CavyyBaH AHEBHU
n3sewTaj o ontepehery. Kog oBor mogena makcumym je ga je y pacnony od 3 no.5 nyrtaly
OAHOCY Ha NPOCEK TOKY AaHa.

BplwHM 6poj cTpaHuMua = Bpoj cTpaHMua y TOKY AaHa * 5 =0.147 page/s

BplwHM 6poj 3axTeBa = bpoj 3axTeBa y TOKy AaHa - 5 = 1.84 request/s

2. lpoueHa Ha OCHOBY OYEKMBAHOT pPagHoOr AaHa y3Mma Aa ce KomnseTaH caobpahaj
ob6aBno y pagHo Bpeme. YKONMKO HULWITA NOCEOHO HUje peyeHo y3Mma ce Aa Tpaje 8 caTu.
BplwHM 6poj cTpaHMua =508 - 5 /(8 - 60 - 60 s) =0.088 pa

BpwHu 6poj3axteBa=508 5 - (3+7+2.5)/(8 - 60 - 60s)=1.10 request/s
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Opgrosop:

Mpotok=315-(3+7+25)-10KB /(60 - 60s)=87.5Kb/s

Bpoj KopucHKKa y ToKy caTa = (315 page/h) / (5 page/user) = 63 user/h
Bpoj KOHKYPEHTHUX KOPUCHMKa = 315 page* 4 min / 60 min =21

MoTpebHa memopunja 3a YyBaH€ KOHTEKCTA KOPUCHMKA
=315 page * (40 min +5 = 4 min)- 8KB * 3 dynamic / 60 min = 7.38 MB




Mpumep 12. NoTpebHo je HanpaBUTK NpPoLEeHYy NOTPebHMX pecypca 3a HoBM Beb cajT
noctojeher npeayseha Koje ce 6aBM €NEKTPOHCKUM NOCN0BaktbeM Ha CBETCKOM HUBOY.
KopucHuum umajy cnegehe saxrese:

 Ha ocHoBy caobpahaja Ha noctojehem cajTy, oueKyje ce ga he HOBOM CajTy y TOKY
AaHa aa npuctynu 100.000 KopUCHUKa y Bpeme npasHUKa Kaaa je cajTt
HajonTepeheHnjn.

e Ha ocHOBY Aocaaalltber MCKYCTBa NPoLeHyje ce jedaH KOPUCHUK cajT nocehyje y
NPOCEKYy cegam MUHYTa.

e [Ipenysehe ce Haga aa he 5% noceTunaua cajta u 06aBUTU KYNOBUHY NPEKO CajTa.

e Bpeme oa31Ba 3a 6M10 KOjy cTpaHULE cajTa mopa Aa byae ucnoa neT cCeKyHAw,
YaK 1y Bpeme BpLUHOT onTepehemsa.

e [lowrTo ce pagu o mehyHapogHom npeaysehy oyekyje ce akTUBHOCT CBAKOr caTa y
TOKY 24 caTa AHEBHO, a/I MPEBACXOAHO Y TOKY KOHTUHEHTANIHOT PaAHOr BpemeHa.




Google Analytics - http://www.google.com/analytics/

Real-Time reporting
Custom Reports
Custom Variables
Advanced Segmentation
Dashboards
Visualization

Sharing

APl and Customizations

Go ogle Analytics

My Account | Help | ContactUs | Sign Out

Analytics Settings | VR e www kaushik.net

v U ELTLERGG T S8 www.Kaushik.net (v l

Dashboard

e | Export v || =2 Email |
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Conversion 17,311 visits 30,080 Pageviews
Ersio| ) b
® University

U\’\P\M/ 1.74 Pages/Visit
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@ Report Finder
@ Beta Feedback

1 2,351 Visitors

view report
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i Traffic Sources Overview
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M Direct
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7 (0.04%)

view report
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Code Profiler

& Profiling and Logging - ProductCatalog.java - Eclipse SDK
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Kako 6u ce rapHTOBano
Bpeme obpage mopace
npeauMeH3noHNCaTH
cuctem. lpoueHa ce
Aaje Ha OCHOBY Tepuje
pefoBa YeKama.

P6 MNopatak U3BOp noaatka BpepgHocTt
1 Bpoj noceta (aHeBHO) MapKeTUHT TUM 100000
MpoueHa 3a nogaTak 2. ce obas/ba Ha HOCHOBY NocTojehux pesynTaTa.
2 MpoueHart BpwHor 6poja noceta lMpoueHa Heno3HaTQ,
AKO He NocToju NpoueHa BpLHOr 6poja noceTa oHAA KOPUCTUTM NnapamTpe 3. u 4.

PagHo Bpeme
3 (Bpoj caTn AHEBHO KOMKO je cajT [lpoueHy Aaje MapKEHTULIKM TUM

3aHayajHO NnoceyveH) (kapma HMje no3HaTo y3uma ce 8 catu) 8 catn
4 BpwHo nosehare y ogHOCy Ha /

pefoBHY nocety MpoueHa (TMnuyHo je namehy 3 n 5) 5
5 Bpeme nocete cajty MapKeTuHr Tum 7 min

Oprosop:

MpoceyaH 6poj KopmncHMKa = 100000 users/day / 8-hour day = 3.47 users/s
(npocevaH 6poj KOPUCHUKE Ha HMBOY 8 YacoBHe 3Ha4ajHe nocete)

BplwHM 6poj KopucHUKa = 3.47 users/s = 5=17.36 users/s

(npougeHa BpLIHOr 6poja KOPUCHMKA Ha OCHOBY EMMUPUjCKOr dpaKTopa)

MpoueHa 6poja KOHKYPEHTHUX KopUCHUKa= 17.36 users/s * 60 s/min * 7 min = 7291 users




KOPUCHUKa

Bpeme nocete

He kopucHU ce

=7291

P6 daKrtop U3pa3 BpeaHocT (gHeBHO) BpeaHocT (y MUHYTY) BpeaHocT (y cekyHau)
AKO nocToju noswe 2.:
MpnAnB KOpPUCHMKa
8 (npoueHa BpLHOr bpoj noceta - MpoueHat
ontepeheme) BpLIHOr bpoja noceta  Heno3HaTo HenosHaTo HenosHaTo
AKo noctoje nosba 3. n 4.:
Mpunne KOPUCHMKA
9 (3a 8 yacoBHO pagHO Bpoj noceta/pagHo 100000 visits/day /8 h 12500 visits h / 60 min 210 visits/min /60 s
Bpeme) Bpeme = 12500 visits/h = 208.33 visits/min = 3.47 visits/s
Mpunus KopucHuKa (8h)
10 Mpunme KOPUCHMKA - BpwHo nosehawe y
(npoueHa BpwHor OAHOCY Ha peaoBHY 12500 visits/hr - 5
ontepehere) nocety = 62500 visits/h 1041 visits/min 17.36 visits/s
Kopuctehu BpeaHoctv nosba 8 nam 10. gobuja ce:
11 .. . . .
MpWanB KOPUCHMKA P6 8 nnun P610 62500 visits/h 1041 visits/min 17.36 visits/s
12 Bpoj KOHKYPEHTHUX Mpuane KopmncHUKa - 1041 visits/min = 7 min

He KopucHu ce




MpuKyn/barbe goaaTHUX MHGoOPMaLMja pagm nogellaBara nepdopmaHcu. MoTpebHo je
MPUKYNUTM NOAATKE M Ca MEHALIMEHTOM U ca pa3Bojem. [Moaaum notpebHo 3a aHanusy
MpPEKE:

[MpoceyHa BeAMUYMHA CTPAHULE Koje ce LWasbe.
MpoceyaH 6poj cTpaHMLA KOje KOPUCHMK NOCETU Y TOKY jeHe noceTe?

KonuKa je BeIMUMHA AOAATHUX AMHAMUYKUX e/leMeHaTa CTpaHuLe
(Applet, JavaScript, Ajax, Flash)?

Ko/sinKo YyecTo ce TUM enlemeHTMMa nNpucTyna’?

BennunHa nogataKka Koju ce A40AaTHO Wasby KPo3 mpexky (npuctyn 6a3un, Beb
cepBucy, ...).

KoMnoHeHTe:

[1a v annMKaTUBHU CepPBEPU MMATK NpoLereHe nepdopmaHce Koje mory aa
MOMOTHY NPUIUKOM M3bopa?

CnucaK ocTasiMx KOMNOHEHTU YK/bydeHUX y TecT (6ase nogaTtaka, Beb cepsep,
cepBepu KoMnaHuje NCNOPYKE, ...)

Konnko nsHocu BennymHa 6ase nogataka? [oe ce oHe Hanase? [a au je ce pagm o
npoAyKUUjn?




Obpacun noceta cajty
e LlTa KOpUCHULM page Ha cajTy?

e KaKo nsrneaa obpasau, kopuwhera cajta
(Ha npumep, 75% Bpeme pasrieana npoussoae, 2% npoBepasa CTaTyc, ...).

e KO/NMKO je 4ecTo AMHAMMUYKO reHepucare 3axXTeBa ca Heke cTpaHuue? Koaunko
caobpahaj reHepuiue T0?

OcTtanun napameTpu
e [1a nn ce kKopuctn HTTP cecunja? Konuka je BennumHa jegHe cecuje?
e [la nv cajT Kopuctm SSL? AKo Kopuctu, Koje dyHKumje nokpusa SSL.

e Koje popatHe 6e3beaHocHe dyHKUMje cajT KopucTu? [a am ce npuctyna LDAP
CepBEep Ha CBAKM 3axXTeB, aKO KOPUCTM KOJIMKO TO AONPUHOCK onTepehemwy mpexe.




[Mpumep 12. Kopak 2: lNpuKyn/beHn nogaum 3a pa3amaTpaHu cajr.
e KopUCHUK Yy npoceKky obmnhe net ctpaHULA NO NOCETU.

* [lpoceyHa BennUYMHa cTpaHuLe (TeKcT+cnumKe) je oko 60 KB 1 caaprxu 15
CTaTUYHUX eleMeHaTa.

* ba3a nojartaKka Koja BoAM pavyHa 0 NpousBoaMma cagpm oko 1 M penosa
ca NPon3BOAMMA N HaNa3u ce Ha NnocebHoM cepsepy.

e [lpoceyaH ynuT Koju 6a3a Bpaha cagpku 2 KB nogaTtaka.

e [leBepeceT NpoLeHaTa cTpaHMLa 3axTeBa npuctyn 6asu.

e [leo cuctema Koju ce 6aBu nopyLbrMHama Ha BPXYHLY C€30HE BOAM PaYvyHa O
oko 50.000 akTMBHUX NnopyLIbuHa. 3a jeaHy NopyLIbMHY je NnoTpebHO je OKo
Heaesby AaHa Aa ce poba ncnopydm KOPUCHMKY. basa nogaTtaka Koja Boau
pavyyHa 0 0BMM nopyLibrMHama je cmellTeHa Ha 3acebHy MmalluHy.

e QuekKyje ce ga oKko 3% KOPUCHMKA TOKOM AaHa NPOBepUTE CTaTyc nopyLbuHe.

e Cuctem 3a CBaKy NpoBepy NopyLbruHe mopa ga NpUCTynNu CEPBUCY NPEBO3HMKA
kKopuctehu noctojehy MHPpPaCTPYKTYpY.




e [leo cuctema Koju BOAM payvyHa O HAaN03MMaA KOPUCHUKA CagprKu nogatke o
17 M paydyHe u Hasla3u ce UICTOM CepBepPY Kao M HaNa3m ce Ha UCTOM padyHapy
Kao n 6ba3a npomnsBoaa.

e QOuekKyje ce ga 2% KOpUCHUKA KOju NOCETe CajT NpoBepe CBOje payyHe.
e Ha cTpaHuLama ce Hanasu NHTepakTULuHU enemeHT Applet/Flash Koju ce
aXypupa Ha cBakux 15 munyTta. KonnumHa nHpopmaumja Koja ce pasmeHu je
Beoma mana (HeEKoONMKo cToTuHaA H6ajToBa, HajBMLLE, TAKO la CMaTPaMO CBOj
YKYNHU edpeKaT Ha caobpahaj 3aHemaps/buB). Octane nHpopmaumje Be3aHe 3a
OBaj €/IEMEHT:

e BennynHa je 750 KB.

* npetnocrtaB/ba ce Aa he oko 10% KOPUCHMKA Aa Yy4UTa OBaj E1EMEHT.

* noTpebHO je AHEBHO NPATUTKU caobpahaj n npema oBOM eNnemMeHTy.

e YHyTap cajTa ce KopuUcTu n nocebHa NokanHa 6a3e nogataka BeIMYMHE OKO
20KB.
e Op ykynHor 6poja 3axTeBa oko 15% je ynyheHo oBoj 6a3w.

e [lpoce4yaH ynuT Koju 6a3a Bpaha cagpku 1 KB nogaTtaka.




e (CajT KopucTtn SSL camo aKo:
® KOPWUCHUK Nnopy4yje HeKn Npounssoa.

* KOPMUCHUK NpoBepaBa NnYHe nHpopmaumje nam nHpopmaumje o nopyLdbUHNU.

e [IpoceyHa BennumHa cecuje 2 KB no KOPUCHUKY.
e Cecunja Tpaje 30 muHyTa.

e Cecwuja ce ayTOMATCKM bpuiue Kaga ce KOPUCHUK oAjaBMu.

e [loTpebHo je pa3moTpuUTM MOryhHOCT Npey3nmatbe cecunja NPUINKOM OTKa3a
HeKor o, GU3MUYKUX cepBepa Ha Kojuma je anIMKaTMBHU cepBep. ANIMKaTUBHMU
cepsep gene cecnje nsmehy pmsnuyKkmnx cepsepa Kopmcrehu nocebHy 6asy
nogaTaka, Koje cy peAyHAaHTHO NOCTaB/beHEe Ha [Ba CepBepa, U He o4ekyjy Aa
oba nagiHy y UCTO Bpeme.




Oppehusarbe nponycHe mohu Beb cepsepa

Moparak MU3Bop nogatKka BpeaHocTt

Mpuane KoOpmMcHUKa U3pavyHaTo 17.36
Bpoj cTpaHMLa NO KOPUCHUKY MapKeTUHT TUM 5
Bpoj cTaTMuKkMx enemeHarta nNo CTpaHMuM  Tum 3a passoj 15

[MpenopyKa KOPUCTUT NPOKCU 3a Kellnpame CTpaHuua
Oprosop:

MoceTe cTpaHuLama = MPUNNB KOPUCHUKA = BPOj CTpaHULLa NO 3axTeBY =
= 17.36 visits/s - 5 page/visit = 86.8 page/s

bpoj 3axTeBa Ka CTaTUYKMM CTPaHMLAMA =
= [loceTe cTpaHMuama * bpoj CTaTUYKUX enem

= 86.8 page/s - 15 static requests/page = 1302.08 statj¢ requests/s

Bpoj 3axTeBa Ka AMHAMWYKMM CTPaHULLaMa =
= [loceTe cTpaHMuama * bpoj AMHAMMUYKNX eneMeHaTa No CTPaHMNUM
= 86.8 page/s * 1 dynamic requests/page = 86.8 dynamic requests/s

Bpoj 3axTeBa Ka cTpaHMLUaMa =

= bpoj 3axTeBa Ka CTaTUYKUM cTpaHuLama + bpoj 3axTeBa Ka AMHaMUYKUM CTpaHULama
= 1388.89 requests/s




OapehuBarbe NOTPebHOr NPOTOKa

Mopatak U3Bsop noaatKka BpegHocT

BennumnHa ctpaHuue Tum 3a Be6 pasBoj 60KB
MoceTa cTpaHMuUama W3pauyHaTo 86.8
Mpnnne KOpPUCHUKa N3pauyHaTo 17.36

MpucTyn nogaumma no nogaTtaka Koja ce npubasm no 3axTeBy
BennumnHa pesyntata ynuta ca npons3soanma Noctojeha anauKkauuja 2KB
MpoueHaT ynuta Ka 6a3u npomnssoaa MocTtojeha annnkaumja 90%
BennunHa pesyntata ynuta ca uHpopmaumjama Tym 3a se6 pa3soj 1KB
MpoueHaT ynuTa Ka 6asmn nHpopmauymja 15%
Tum 32 Beb pa3Boj

BennumHa HTTP cecuje Tum 3a Be6 pasBsoj 2KB
BennumHa yBogHe aHUMaumje Tvm 3a Beb pasBsoj 750KB
MpoueHaT NpUcTyna aHMmaumju 10%

Tum 3a Beb pa3Boj/MapKeTUHT
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Opgrosop:

Opna3HM KOHCTaHTHU caobpahaj = MoceTa cTpaHMuama - BennyumHa cTpaHuue =
= 86.8 page/s - 60KB/page =5.21 MB/s

Caobpahaj kKa 6a3u npounsBoaa
= MNoceTa cTpaHuuama - lNMpoueHaT ynuTa Ka 6a3u nponsBoaa
- BennumnHa pesynrtaTta ynuTt ca NpomM3Boanma =
= 86.8 page/s * 2KB/queue - 0.9 queue/page = 156.25 KB/s

Caobpahaj kKa 6a3m nHpopmauymja
= MNoceTa cTpaHuuama - MpoueHaT ynuTa Ka 6asm nHpopmaumja
- BennunHa pesyntata ynut ca MHdbopmaumnjama =
= 86.8 page/s * 1KB/queue - 0.15 queue/page = 13.02 KB/s

Caobpahaj 3a pennunkaumjy cecuje = NMoceTta cTpaHmuama - Beanumna HTTP cecuje =
= 86.8 page/s + 2KB/page = 173.61 KB/s

MPUANKOM NPUCTYNa CBAKOj CTPAHMULUM YyBaMO Leny cecujy




OpnasHu caobpahaj 36or yogHe aHMMaUmje =
MpunnB KopUCHUKa + MpoueHaT NpucTyna aHMMauuju - BenmumHa yBogHe aHumaumje
=17.36 user/s - 0.1 animation/user - 750 KB/animation = 1.30 MB/s

Jlona3sHun KOHCTaHTHM caobpahaj
= OaNa3HU KOHCTaHTHM caobpahaj - MpoueHa aonasHor caobpahaja =
=5.21 MB/s - 02 = 1.04 MB/s

EmMnupujcKka npeTnocTaBKa

YKynaH caobpahaj = sum = 7.88 MB/s

[MpoueHa mpexe

Bp3uHa mpexe MnauupaHu Kanayuteta mpexke 3agososbasa? Yes/No

100Mbps Ethernet 5 MBps 5>7.88 No
100Mbps Switched Ethernet |8 MBps 8>7.88 Yes (6osbe He)
1Gbps Ethernet 50 MBps 50> 7.88 Yes

I

MNapameTap Aaje OHaj KO NPOjeKTyje MpeXxKy




Oppehusarbe NapameTapa cecuje

Mopartak U3Bsop noaatKka BpepgHocT

Mpnnne KopUcHUKa N3pauyHaTo 17.36

Bpeme nocerte cajty MapKeTUHT TUM 7 min

Ly»*X1Ha Tpajarba cecunje Cnctem agmuHUCTpaTOp 30 min

BennunHa cecnje Tum 3a Be6 pasBoj 2 KB
Opgrosop:

Bpeme uyBame cecuje = [ly*KMHa Tpajarba cecuje + Bpeme nocere cajty =
=30 min + 7 min =37 min

bpoj cecunja Koje ce vyBajy = lNpnanB KOPUCHUKA - Bpeme vyBarbe cecuje 0 KOPUCHUKY =
=17.36 user/s - 37 min - (60 s/min) = 38541.67

BennunHa cecnja = bpoj cecnja Koje ce yyBajy - BennumHa cecuje =
= 38541.67 - 2KB =75.28 MB




Mpumep 13. Nopehere ueHa onpeme 3a gatn cuctem. NotpebHo je:
*  Oncnyxutn 100000 KOpUCHMKA AHEBHO.

* CBaKu o4, KOPUCHUKa Yy npoceky nocetn 10 ctpaHunua. la 6u ce popmupana jeaHa
CTpaHWMUa NOTPEBHO je HanpaBUTK:

* 12 3axTeBa Ka CTaTU4YKMM enemeHTUMa CTpaHuue,

* 2.4 3axTeBa Ka AMHAMUYKNUM eleMEeHTMMA CTPaHuLLe.

*  AMHaMWYKKM eleMeHTU y npoceKy 1.7 nyta npucTtynajy 6asu nogartaka.
* Bpeme obpage Ha jegHOM je3rpy U Be/IMYMHA reHepucaHe CTpaHuue:

* CTAaTUYKMX 3axTeBa n3Hocm 5 ms, 15 KB

*  AnHamunykmx 10 ms, 20 KB

* TpaHcaKkuwujay 6asm nsHocm 14 ms, 10 KB.

* Beb cepBep, anMKaTUBHU cepBep U cepBep H6ase noaaTaka ce yBeK Haslase Ha
Pa3NMUUTUM GUIUYKUM CEPBEPUMA.

* [locmaTtpatu nepumog oa 5 roguHa.




IIpBu npoussohau

JApyru npoussohau

Kapakrepucruke IloTrpomma Lena Kapakrepucruke Ilorpomma

KW KW
Pek opmaH 350 5 wacuja 0 500 6 wacwuja 0
UPS 9000 8KVA 0.2 3750 3KVA 0.25
Wacunja 1 3700 12 cepsepa 0.3 5000 12 cepsepa 0.21
Wacwuja 2 4500 18 cepsepa 0.4 5000 18 cepsepa 0.35
bneng cepsep 1 3200 4 jesrpa 0.14 2500 4 je3rpa 0.2
bneng cepsep 2 4100 8 jesrpa 0.2 3500 6 jesrpa 0.32
®ajepson codpTBEPCKM 1 6neng cepsep cobTBEPCKM 2 6newnp cepsepa
BanaHcep codpTBEPCKM jeAaH HameHcKu bneung cepsep 5600 20K 3axTeBa y 0.2

MorKe aa obpaam 10K 3axteBa 'y CeKyHAMn
CeKyHAMN

Csuu 1 (1Gb) 2800 32 nopTa 0.1 2100 42 nopTa 0.1
Ceny 2 (1Gb) 3600 48 nopTa 0.12 3200 64 nopTta 0.11
Ctopui (32TB) 4500 0.4 10000 0.35
lapaHTHU nepuog 2 rognHe 3 roguHe
OpprkaBarbe 50 Ha cat 98% poctynHocT 100 Ha caTt 99% poctynHocT
BaH rapaHTHor
nepuoaa
Pe3sepsHu genosu 20% ueHe rogmwme BaH rapaHTHOr nepmnoga 17% ueHe roguwikbe BaH rapaHTHOr nepmoaa




Pex opMaHu

e Kanauyutetr opmaHa ce o6M4HO M3parkasa y jeamHunuama (U - unit)

e JepHa jeanHunua (U) nsHocn 19 nHya wunpmHe (48 cm) ogHOCHO
1.75 nHya (4.45 cm) BucnHe

(cepBepa, mpexXHa onpema, ...)
je 0bM4yHO yMmHoOKaK oa U

e Mory 6utn camoHocehu nnm HasnaHu

e JeaHa nnu Bulle BpaTa

e [lopaTHe KyTuhje (3a Kabnose 1 naHene)
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YINC (Uninterruptible Power Supply)

e Kanauurer: [peacrtas/ba NpUBUAHY CHAry KOjom ce MOXKe
ontepetnutn nsnas YrC. I/I3pa:<‘a%gy VA, oaHocHo kVA.

(watt = volt x amper) Uxl

e CHara: [lpeacTtaB/ba aKTUBHY CHaAry KOjom ce MOXKe ONTepeTUTH

nsnas YIcC. 3paxkasacey W, OCHO kW.
cpeaHba CHara y TOKy jeaHe nepuoge
e dakKTop cHare: [lpeacTtaB/ba OAHOC aKTUBHE U NPUBUAHE CHare.

N3parkasa ce unm on 0 oo 1 nau Kao cos ¢

e AyToHOMMja paga: lNpeacrassba Bpeme y Kome he YIC
noaprKatn KpUTn4Ho ontepehere ykonmko aohe no npeknga
N0/1a3HOTr Hanajakba. 3aBUCKU Of, CTakba baTepumja, KanauuTeTa u
ontepehema. (back up nam discharge time)

e lnmeHsumje:
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YNC Tunosy (1/5)

e Standby UPS: lMpeKknaay noapasymesaHO nponyLiTa
dUNTPUPaAHY HAM3MEHMNYHY CTPYjy Ca NPUMAPHOT yia3a AOK ce
n3 batepuje NpeKko nHBepTepa NPonyLTa Camo Kaaa je
NPUMapPHU yNa3 ucnoa rpaHmua.

e Hajuewhe 3a PC.

e AYTOHOMHM pag TUNU4HO 0-20 muHyTa.

EURGE
SUPFRESSDOA ALTER

YV
\ + TRANSFER
SWITCH

—
EATTERY

CHARGER BATTERY INVERTER —

o

=1Z2/72971



YNC Tunosu (2/5)

e Line Interactive: UPS Koa oBor Tvna  HanameHW4Ha CcTpyja u
6aTepuja cy HeNpeKMaHO NOBE3aHM NPEKO MHBEPTEPA Ha
n3nas. YKO/IMKO je HAau3MeHNYHA CTPYKa Ha HOPMAJIHOM HUBOY
6aTepuja ce NyHM TaKO LUITO MHBEPTEP PaAU MHBEP3HO. Y
CNy4vajy Aa je HAaU3MeHMYHa CTpyja ncnog 3agator HUBOA Taaa
CTpyja nae oan 6atepumje KPo3 MHTePTEP Ka U3nasy. MHBepTep
paan u pUATpuparbe ynasHor HausMeHUYHOr HarnoHa.

e Hajuewhe 3a matbe pupme u Beb cepsepe.

e AYTOHOMHM pag TUNNUYHO 5-30 MUHYTAa.

TRARSFER
SWIMZH

o N

* INWVFRTFE

NAC
ﬁ

BATTERY

S | npeiniiinintntety ‘)
________ I

DECHARSING  [FOWER FAL] =

http://WWW.eetimes.com/document.asp rdoc_1d=1272971
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YNC Tunosu (3/5)

e Double Conversion: lNpeknaay noapasymeBaHoO NponyLuTa
CTpYjy n3 batepuje npeko nHeepTepa Ha U3nas AoK ce
dunTpmnpaHa Hau3MeHMnYHa CTpyjy ca NPUMapHOr y/ias3a
nponyLwTa camo aKo agohe Ao Tpowewa batepwuja.

e Hajyewhe 3a KOPUCTU YKOIMKO je NORPebHa 3aLllTUTa onpeme

oA, Wyma Ha ynasy.

e TunuyaH Kanauyutet > X0 kVA. Mpobnem!

SUAGE
SUPPAREESOR FILTER

e

HOTTEET
CHARGER BATTERY INYERTER

-

TRANSFER
SWITCH

http://WWW.eetimes.com/document.asp rdoc_1d=1272971
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YNC Tunoswu (4/5)

e Standby-Ferro UPS: 3acHuBajy ce Ha Kopuwhemy
TpaHchopmaTopa ca TpM Kanema. Ha npsBu je npeko npeknaaya
noBe3aHa Han3MeHWYHa CTPyja, a Ha APYrn NPeKo UHBepTepa
baTepwuja, A0K je Ha Tpehu je noBe3aH nU3na3. UHBepTep paau
Kaaa yNa3HU HanoH NaaHe ncnog rpaHuue.

e Cnabo ce Kopucte y ueHTpruma 360r nojase peakTUBHE CHare u
ocumnaumja.

 TunuyaH Kanauyutet 3-15kVA.

THAMSFER
=YRITEH

TAANSFORMER
BATTERY
CHARTER BATTERY INVERTER ‘% g_

http://WWW.eetimes.com/document.asp rdoc_1d=1272971



&

YNC Tunesu (5/5)

e Delta Conversion UPS: Kog oBor Tuna cTpyjy n3 batepuje ce
NPeKo MHBEepPTepPa, Ha KOju A0/1a3U U HAU3MEHUYHA CTPYja,
nponyLwTa Ha n3nas. Kako 6u gowno Ao mamwer xabarba
baTepunja Han3aMeHMnYHa CTpyja ce Ha baTepuje nOBOAN NPEKO
nopatHor uHeeptepa (Delta Converter).

e 3awTmnheHa naTeHTUMma.
e TunuyaH Kanauutet 5kVA-1 MW.

OELTA
CONNERTER

http://WWW.eetimes.com/document.asp rdoc_1d=1272971
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Bneum cepsepu (Blade)

Bnenpg cepsep (Blade server) npeacras/ba moaynapHu
CEPBEPCKU CUCTEM.

Linsb je cmarberse 3ay3eha pmM3nyKor npoctopa v NOTPOLHE
eHepruje.

Bnena cepsep cafpKu NpoLecop, MEMOPUjY U MUHMManNaH bpoj
KOMMNOHEeHaTa, He Mopa [a cagpKu AUCK.




Bneum cepsepu (Blade)
e lllacuja (Enclosure/ Chassis) chy»u na noseske jegaH uam suLle
bnenp cepBepay bnrena cucrtem.

e lllacnja npy*Ka Hanajakbe, xnahere, MpexKy u apyre NpUK/by4yKe
bnheng cepsepuma.




IIpBu npoussohau

JApyru npoussohau

Kapakrepucruke IloTrpomma Lena Kapakrepucruke Ilorpomma

KW KW
Pek opmaH 350 5 wacuja 0 500 6 wacwuja 0
UPS 9000 8KVA 0.2 3750 3KVA 0.25
Wacunja 1 3700 12 cepsepa 0.3 5000 12 cepsepa 0.21
Wacwuja 2 4500 18 cepsepa 0.4 5000 18 cepsepa 0.35
bneng cepsep 1 3200 4 jesrpa 0.14 2500 4 je3rpa 0.2
bneng cepsep 2 4100 8 jesrpa 0.2 3500 6 jesrpa 0.32
®ajepson codpTBEPCKM 1 6neng cepsep cobTBEPCKM 2 6newnp cepsepa
BanaHcep codpTBEPCKM jeAaH HameHcKu bneung cepsep 5600 20K 3axTeBa y 0.2

MorKe aa obpaam 10K 3axteBa 'y CeKyHAMn
CeKyHAMN

Csuu 1 (1Gb) 2800 32 nopTa 0.1 2100 42 nopTa 0.1
Ceny 2 (1Gb) 3600 48 nopTa 0.12 3200 64 nopTta 0.11
Ctopui (32TB) 4500 0.4 10000 0.35
lapaHTHU nepuog 2 rognHe 3 roguHe
OpprkaBarbe 50 Ha cat 98% poctynHocT 100 Ha caTt 99% poctynHocT
BaH rapaHTHor
nepuoaa
Pe3sepsHu genosu 20% ueHe rogmwme BaH rapaHTHOr nepmnoga 17% ueHe roguwikbe BaH rapaHTHOr nepmoaa
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Opgrosop:
MpoceyaH 6poj KopmncHMKa = 100000 users/day / 8-hour day = 3.47 users/s
(npoceyaH 6poj KOPUCHMKA Ha HMBOY 8 YacoBHe 3HayajHe noceTe)

BpwHM 6poj KopucHuKa = 3.47 users/s = 5 =17.36 users/s
(npoueHa BpLUHOT 6poja KOPUCHMKA Ha OCHOBY eMNUPUjCKOT dpaKTopa)

MoceTe cTpaHuuama = MNpUANB KOPUCHMKA = BPOj CTPaHMLLA MO 3axXTeBY =
= 17.36 visits/s - 10 page/visit = 173.6 page/s




Bpoj 3axTeBa Ka CTaTUYKUM CTPaHULaMa =
= [loceTe cTpaHMuama * bpoj cTaTUYKNX enemeHaTa No CTpaHULUM
= 173.6 page/s - 12 static requests/page = 2083.33 static requests/s

[Mpouecopcko Bpeme 3a 06paay CTaTUUYKUX CTPaHULA =
= bpoj 3axTeBa Ka CTaTU4KMM CTpaHMUama * Bpeme obage no ctpaHmnum
= 2083.33 static requests/s = 5 ms/ requests = 10.42 => 11 je3srapa

MpoToK of, Beb cepBepa 3a CTaTUYKe CTpaHuLe
= bpoj 3axTeBa Ka CTaTUUYKMM CTPaHULamMa = BennmumHa ctaTMyke cTpaHuLe
= 2083.33 static requests/s = 15 KB/requests = 244.14 Mb/s




Bpoj 3axTeBa Ka AMHAMWYKMM CTPaHULLaMa =
= [loceTe cTpaHnuama * bpoj AMHAMUUYKUX enemeHaTa No CTPaHMUMU
= 173.6 page/s - 2.4 dynamic requests/page = 416.66 dynamic requests/s

Mpouecopcko Bpeme 3a 06paay AMHAMUYKMX CTPAHMLA =
= bpoj 3axTeBa Ka AMHAaMWUYKMUM CTPaHULAMa = Bpeme obaae no cTpaHmum
= 416.66 dynamic requests/s = 10 ms/ dynamic requests = 4.17 => 5 je3srapa

MpOTOK 04, anNMKaTUBHOT cepBepa 3a ANHAMUYKe CTpaHuLe
= bpoj 3axTeBa Ka AMHAMMUYKMM CTpaHULamMma - BeanumHa gMHamuyke ctpaHuue
= 416.66 dynamic requests/s = 20 KB/ dynamic requests = 65.10 Mb/s




E—\
Bpoj 3axTeBa Ka 6a3u nogaTtaka =
= [loceTe cTpaHnuama * bpoj gMHaAMUUYKUX enemeHaTta No cTpaHmum = bpoj
npuctyna 6asm No AMHaAMUYKOM eNeMeHTY
= 173.6 page/s - 2.4 dynamic requests/page -1.7 db requests/dynamic requests
= 708.33 db requests/s

Mpouecopcko Bpeme 3a 0b6paay TpaHcakymja y 6asm =
= bpoj 3axTeBa Ka 6a3u noagataka * Bpeme obage no TpaHcaKkumju
= 708.33 db requests/s * 14 ms/db requests =9.92 => 10 je3rapa

MpoToK on, 6a3e nogartaka
= bpoj 3axTeBa Ka 6a3un nogaTtaka = BeanumHa pesynTaTa
= 708.33 db requests/s * 10 KB/db requests = 55.34 Mb/s




Oppehusarbe NapameTapa LeHTpa:

Bpoj npouecopa MpoTok

Beb cepsep 11 250 Mb/s
ANNMKaTUBHM cepBep 5 65 Mb/s
Cepsep bazse 10 55 Mb/s
Hasus Oapehusare notpebHor 6poja

Bpoj ce oapehyje Tako Aa npebpoju 6poj KOMMNOHEHaTa Koje je NOTPebHO CTaBUTU Y OpMaH U NOAENUTU
Pek opmaH bpojem wwacuja Nno opmany

UPS Bpoj ce oapehyje Ha OCHOBY YKyMHE NOTPOLLHE CBUX KOMMOHEHATa Y OPMaHMMa

Bpoj Wwacuja ce oapehyje Tako WTo ce 6poj noTpebHUX Baens cepsepa 1 HGpoja KONMKO MOXKe fa CTaHe y
Wacwuja wacwjy

Bpoj cepBepa ce oapehyje Ha ocHoBy 6poja NpoLecopa No CBaKkoM o4, TUMNOBa cepBepa
bnenp cepsep

Bpoj ce ogpehyje Ha OCHOBY TOKa KOIMKO 3axTeba morKe Aa 0bpaau

dajepson

BanaHcep Bpoj ce oapehyje Ha ocHOBY TOKa KONIMKO 3axTeba MoKe ga obpaau

c Bpoj ce oapehyje Ha OCHOBY TOMOJIOTNjEe MPEKE KOja ce NPojeKTyje Aa 0bpaam XKe/beHN NPOTOK
BUY

c Oppehyje ce Ha OCHOBY KapaTePUCTUKA aniMKaLuja No NuTakby NpocTopa
TopUL

He Tpeba nhu Ha 100% nckopnwheral!ll — 3awTntHmM dpaktop




MNonyna 1 6nenpg 1

JepuHUYHA

MoTpowra

CHara

LeHa Kapatepucrtuke [KW] bpoj komaga LeHa (& )E] [KVA]
Pek opmaH 350 5 wacunja 0 2 700 0 0
UPS 9000 8KVA 0.2 1 9000 1051.2 0.2
Wacuja 1 3700 12 cepsepa 0.3 1 3700 1576.8 0.3
Wacwuja 2 4500 18 cepsepa 0.4 0 0 0 0
bneng cepsep 1 11/4+5/4+10/4
(ca 4 jesrpa) 3200 4 0.14 =8 25600  5886.72 1.12
dajepson 3200 1 6bneunp cepsep 0.14 1 3200 735.84 0.14
jeAaH HameHCcKn bneung,
3200 cepBep MmorKe aa obpaam 0.14 1
BanaHcep 10K 3axTesa y cekyHam 3200  735.84 0.14
2800 32 noprta 0.1 1
Ceuy 1 (1Gb) 2800 525.6 0.1
3600 48 nopTa 0.12 0
Csuy 2 (1Gb) 0 0 0
Cropuy (32TB) 4500 0.4 1 4500 2102.4 0.4
lapaHTHM nepuog 2 2 roguHe 0 0 0
OpprkaBatbe BaH rapaHTHoOr 0
nepuoaa >0 0.98 26280 0 0
02 20% ueHe roavtbe BaH 0
PesepBHu genosu rapanTHor neproaa 31620 0 0
YKYMHO 110600 12614.4 2.4
LieHa 123214.4




MNoHnyna 1 6henp, 2

JeanHMyHa

MoTpowma

CHara

LueHa KapaTtepuctuke [KW] Bbpoj komapa LeHa Crpyja [KVA]
PeKk opmaH 350 5 wacwuja 0 2 700 0 0
UPS 9000 8KVA 0.2 1 9000 1051.2 0.2
Wacuja 1 3700 12 cepsepa 0.3 1 3700 1576.8 0.3
Wacwuja 2 4500 18 cepsepa 0.4 0 0 0 0
Enemg, cepsep 2 4100 8 0.2 11/8+5/8+10/8
(ca 8 jesrpa) =5 20500 5256 1
dajepson 4100 1 bneunpg cepsep 0.2 1 4100 1051.2 0.2
jefaH HameHckuM baeng
4100 cepBep moke aa obpaam 0.2 1
BanaHcep 10K 3axTesa y cekyHam 4100 1051.2 0.2
2800 32 nopTa 0.1 1
Ceny 1 (1Gb) 2800 525.6 0.1
3600 48 nopTa 0.12 0
Csuu 2 (1Gb) 0 0 0
Cropuy (32TB) 4500 0.4 1 4500 2102.4 0.4
lapaHTHM nepuog 2 2 rognHe 0 0 0
OpaprkaBakbe BaH rapaHTHoOr 0
nepuoga >0 0.98 26280 0 0
02 20% ueHe roauvLtbe BaH 0
PesepBHu nenosu FapaHTHOT Nep1oAa 29640 0 0
YKynNHO 105320 12614.4 2.4
Liena 117934.4




MNoHnyna 2 6henpg 1

JeanHMyHa

MoTpowma

CHara

LueHa KapaTtepuctuke [KW] Bbpoj komapa LeHa Crpyja [KVA]
PeKk opmaH 500 6 wacwuja 0 2 1000 0 0
UPS 3750 3KVA 0.25 2 7500 2628 0.5
Wacuja 1 5000 12 cepsepa 0.21 1 5000 1103.76 0.21
Wacwuja 2 5000 18 cepsepa 0.35 0 0 0 0
Enemg, cepsep 1 5500 4 0.2 11/4+5/4+10/4
(ca 4 jesrpa) =8 20000 8409.6 1.6
dajepson 5000 2 6neng cepsepa 0.4 1 5000 2102.4 0.4
5600 20K 3axTeBa y cekyHaum 0.2 1
banaHcep 5600 1051.2 0.2
2100 42 nopTa 0.1 1
Ceny 1 (1Gb) 2100 525.6 0.1
3200 64 nopTta 0.11 0
Csuu 2 (1Gb) 0 0 0
Cropuu (32TB) 10000 0.35 1 10000 1839.6 0.35
lapaHTHM nepuopg 3 3 roguHe 0 0 0
OpaprkaBakbe BaH rapaHTHoOr 0
nepuoga 100 0.99 17520 0 0
017 17% ueHe roguwrbe BaH 0
PesepBHu nenosu FapaHTHOT Nep1oAa 19108 0 0
YKYMHO 92828/ 17660.16 3.36
Liena 110488.16




NoHyna 2 6henp, 2

JeanHunyHa MoTpowma CHara

LeHa Kapatepucrtuke [KW] bpoj komaga LeHa (& )E] [KVA]
Pek opmaH 500 6 wacuja 0 2 1000 0 0
UPS 3750 3KVA 0.25 2 7500 2628 0.5
Wacuja 1 5000 12 cepsepa 0.21 1 5000 1103.76 0.21
Wacwuja 2 5000 18 cepsepa 0.35 0 0 0 0
Bneng cepsep 2 11/6+5/6+10/6
(ca 6 jesrpa) 3500 6 0.32 =5 17500 8409.6 1.6
dajepson 7000 2 6nenp cepsepa 0.64 1 7000 3363.84 0.64
5600 20K 3axTeBa y cekyHau 0.2 1
banaHcep 5600 1051.2 0.2
2100 42 nopTa 0.1 1
Ceuy 1 (1Gb) 2100 525.6 0.1
3200 64 nopTa 0.11 0
Csuy 2 (1Gb) 0 0 0
Cropuy (32TB) 10000 0.35 1 10000 1839.6 0.35
lapaHTHM nepuog 3 3 roguHe 0 0 0
OpprkaBatbe BaH rapaHTHoOr 0
nepuoaa 100 0.99 17520 0 0
0.17 17% ueHe roguwbe BaH 0
PesepBHu genosu rapanTHor neproaa 18938 0 0
YKYMHO 92158 18921.6 3.6

LieHa 111079.6




Mpumep 136. KonnKo 61 M3HOCUAM TPOLLKOBM 3@ NOCMaTPaHM nepmog YKOANKO bu
6uno notpebHo o6e36eamnTn n “disaster recovery” nokaumjy Ha Kojoj Tpeba aa
NOCTOjU pe3epBHU LLEHTAp Koa Kora je A03B0/beHO Aa ce Beb cepsep,
an/MKaTUBHU cepBep u cepBep Hase NnogaTaka Mory Aa gene Uctu cepsep.

MoTpebHo je 06e36eaAnTN Aa camo NPUIMKOM Naga NPMMapHe JIoKaumje CeKyHAapHa
NOoKauuja npeysuma nocao.




Mpumep 13B. PazamoTpuTh cUTyaumnjy YKonmko 6u ce xapasep HabaB/bao Ha KpeauT ca
bMKCHOM paToM N PUKCHOM KamaToM Koja U3HocK 5% Ha roguiurtsem HUBOY.

Konnko 6u nsHocnnum TpoLKOBM 3a HabaBKy xapaBepa YKOMKO 61 ce NoN0BMHA
XapaBepa (o4 cBake KOMMOHEHTe N0N0BUHY) HabaBuna ogmax, a Apyra NoJI0BUHA
HaKoH ABe rogmHe. NocmaTtpa ce nepuog o4 5 rognHa.

r2

JeanHNYH

aueHa Kapakrepucrtuke KonnunHa KonuuuHa LeHa KonnunHa LleHa
PeKk opmaH 500 6 wacwnja 2 1 500 1 500
UPS 3750 3KVA 2 1 3750 1 3750
Wacnja 1 5000 12 cepsepa 1 1 5000 0 0
Wacwuja 2 5000 18 cepsepa 0 0 0 0 0
brewny cepeep 1 2500 4 8 4 10000 4 10000
(ca 4 jesrpa)
dajepson 5000 2 bneng cepsepa 1 1 5000 0 0
BanaHcep 5600 |20K 3axteBay cekyHau 1 1 5600 0 0
Cend 1 (1Gb) 2100 42 nopTa 1 1 2100 0 0
Cauu 2 (1Gb) 3200 64 noprta 0 0 0 0 0
Cropuy (32TB) 10000 1 1 10000 0 0
KamaTta roguirba 0.05 LeHa 41950 |UeHa 14250
LeHa 56200
MNepuog,
oTnnaTe r 5 M2 3
UeHa 'l 48446.964 | UeHal2 |15698.166
LeHa 64145.13




