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_—{an. 1 or 3akona 3a
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TexHun4yecko
npeanoxKeHue

no npouedypa 3a bHG -, [locTaeka v rapaHUMOHHa NOAAPBKKA
Ha KOMMIOTLPHO 0BOPYABaHE, KOMMIOTLPHM KOMMNOHEHTH 33 HEero,
COPTYEPHW NPOAYKTU M YCAYIM 1O VHCTanMpaHe u KoHbWrypypaHe.”

Pesiome
NpeanoxeHmeTo BRAYEA CTPaTerna U NNaHoBe 3a paswnpaaaHe K BHEApABaHe Ha
obopyasaHeTo, codTyepa n ycnyrute o8eKkT Ha HacToswaTa npoueaypa
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CTPATEINA

33 BHEAPABAHE W W3MN0/3BAaHE HA NPOAYKTHTE ycayrute no obocobena
nosnwuma 1 ot npoueaypata - ~HOCTaBKa W FapaHUMoOHHa NOOAPBAKA HA
KOMNIOTLPHO 0B0pYyABaHE, KOMMIOTbPHU KOMMOHEHTH 3a Hero, codtyepHmu
MPOAYKTU 1 YCAIYTM NO MHCTANMPaHE 1 KOHDKrypupaHe.”

1. BweegeHue

Bbarapcka Hapogva bBawka Urpae  U3KMOWWUTENHO BaHa PONA 33  HOPMANHOTO
dYHKUMOHMPaHe Ha AvpKaBaTa n OGuzneca. OCHOBHWTE npouecu wsnbAHABaHW ot EHE ca
PEANMIUPAHKN KaTO KOMMOTLPHO GasUpaHn CUCTEMM i OBMEHAT MHPOPMALNA C OCTaHBAUTE BaHKM,
Buaneca, napTHLOpCKH Opranusaunmn n apyru. [lpyry chuiecTsequ dpaktopu onpeaenay BasxHOCTTa
Ha UT uHpactpykTypata ca 3akoHoBaTa Pamka v cRassaHeTo Ha A06PHUTE NPAKTUKK B N3rpamAaHeTo
W EKCNNOATUPaHeTO Ha MHGOPMALMOHHM CUCTEMM, 3aAbMKNTENHN 33 UenTpanHute BaHkw.

Tesn npeanocTaeku ca 8 ocHoBaTa Ha W3TPAXKAAHETO U Pa3BUTHETO Ha MHGOPMALMORHKTE
cHCTEMM,

Mpe3 nocnesHNTE rOAMHM Ce MIBLPLWIBAT FONEMU HIMEHEHWS & HauWHa, N KOWTO U3noN3BaMe
Komniotpute. Chef npexofa oT MOHOMMTHM CNeunani3npaHn U3IYUCNTEAHN KOMMNBKEH KbM
BUCOKO NPOAYKTUBHM NEPCOHANHN KOMNIOTPYM ce HaBMoAasa OTHOBO TEHAGHUMA B KOHCONMAUPaHE
Ha M3YHCAUTENHHMTE PecyPCH, HO Cera Ha HOBO HWBO — KOHCONMANPaHe Ha KPUTHYHUTE mpouecH
BbPXYy BupTYanuanpanu nnarpopmn. To3u npexos e pesynTar oT ROBHWEHMTE M3UCKBAHUA OT
6u3Heca KbM MHPOPMALMOHHMTE CMCTEMW, AaHHWTE M AOCTBAHOCTTA WM. [lpyr dakTop BAMAewy
B8bPXY NPoLECa & BHIMOMKHOCTTA Aa Ce OCHIYDH BUCOKA HAARKAHOCT Ha HAaHHUTe, De3epBUPaHeTO UM
HaKTO NO OTHOWEHME HA HANMYHOCT HA MIYMCUTENHU PECYPCH MAK TaKMBa 33 CbXPaHEeHHE Ha AaHHhm,
a TaKa CblLi0o M BL3MOMKHOCT 32 NO-CTPUKTEH KOHTPON Ha 40CTbNE AO TAX, pa3npegenenm

BHB e B Kpak c Tasu TengeHUNA ~ OCHOBHUTE CHCTEMM ca KOHCOAMAWPAHK, a KPUTUYHUTE 33
busHeca cucremn ca ay6naupann wan paboTAT B KnLCTepeH pemmm. Ocurypena e 3aWMTa U
apxMBUpaHe Ha AAHHNTE M CUCTEMUTE Ha NEHTH.

B Hactoawmn pokymeHT cme ce onuTanw Ad NPeAnOXMM npernea Ha pelleHuATa
BLIMOKHOCTHTE 38 PA3BUTUE W CTHNKM HA PasUMHWTE CETMEHTH Ha MHPPACTPYKTYpaTa, KakTo #
NPUMEPHA 3aBUCUMMOCT Ha CTbnKUTe. MnaHnpaHero e yenosHo u ce basupa Ha npesymnumm
Bb3npueTn ot Hac. Pazbupa ce, mowe ga ce npegnpuemar u APYrM nopxoan v pasnnyHo
Pasnpejenexue n pasapobasaHe Ha CTLNKUTE, KAKTO W Kopenauua cnepeg GOAMKET U NO-TOUHK
uenu.
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No-ronamata 4acT T npomenuTe, KOUTO ca NPEANOKEHNE B HACTOALMA AOKYMEHT, HAMA Aa
6vaaT npake enanmu 3a notpebutenute Ha 6ankara. MaknoueHms NPaBAT BCUYKN CTBNKKU N MEPHHM
Npeanoxenn B Cmpameaua aa passumue Ho uHgbopmayuoHHama cusyprocmma w Active-Active
Datacenter

Passumue Ha HA Apxumexmypume 3a peannsaumka Ha Active-Active DC

Apxutextypara ,Active-Active Datacenter” ce nanonasa sa €AHOBPEMEeHHOTO M3INoA3BaHe U
peésepBupaHe Ha CbILEeCTBYBALUMA KaNaLMTET, KaTO OCHOBHMA $oKyc e 3awmTa OT CpUB U B NO-Manka
cTeneH eheKTUBHOCT NPH YTUANSAUNS Ha obopyasaHeto.

Architecture ! Description

. *Each site appication cluster

Active runs inddpendantly, as do the
go;stwﬁ ~ DB's. Users are directed 1o one |

uslenng, . 'ofthe othér sites. DB's send -~
unidirectionai DB | racords to Soufee of Record DB
bapnicd O *RYO=hours .« .~ o
wiallover). y i : :

Active/Standby e TpaguuMoHHna BApMaHT 33 apxuTekTypa OT NbpeuTe IT npobaemu — crap,
HaZEHAEH U CKBN 33 MMWHUMANHOTO NPeoCTaBeHD nokpuTHe. Yecto pesepBHua DC crasa naeHTHueH
Ha aKkTMBHUA DC n ToBa ysenuuasa pucka, 3alOTO MHOrO OpraHM3aumMmM KUCKaT fa v3nonssar
pesepeMmnA 3a pa3BsoiiHa cpefa BMECTo Aa ro OCTaBAT HepaboTew, — B geMCTBUTENHOCT yBeNMyaBaT
3HAYNTEAHO TAXHOoTOo RTO,

Partitioned Active e egHa cTbnika nanpeg npea Active/Standby B ToBa we # ggara DC
0bcnyXKBaT KAMEHTU KaTo pasAuuHm APUNOKEHHA Ce CTapTUPaT Ha pPasAMYHMUTE CalToBe W ce
PA3MEHAT BbB pesepenpaHeTo um. To3n NoAXOA NO3BONABA ga ce pe3epBuUpaT NnpunomeHua bes aa
ce Hanara Aa 6vaaT NPOMEHSHW 3apagu HOBaTa TONONOIMA. NpenacoysaHeTo cTaBa Ha Gaza
reorpagCKo NpUACKeHHe, HoMep Ha akayHTa, AMPEKUMA M Ap. — XapaKTepHOTO TYK e Ye noseyeTo
novpebutenn pabotar 8 egHoTo DC, APYInTe B ADYro HO HMKOI3 ABETe He CMecsBaT cpegute, ¢
M3KAKYEeHHE Ha KaTacTpodaneH cpue c ocTaHan eand eauvHcreen DC. Pazgensawero Ha
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noTpeburtennte nossonssa ga ce Hanpasu CAHONOCOYHA DpENNMKaUMA OT BCAKA CHCTEMa,
HeAONYCKaKN KOHAMKTH B AaHHUTE W OCUrypBatKK aToMapHa KOHCMCTEHTHOCT.

Asymmetric Active uau Active/Query o3Haua ye camo eaHarta 6asa e 8 peum read/write a
HeilHaTa pennuKa moxe ga ce M3NON3Ba B read-only npunoxenna. NoTpebuteaute KouTo YeTtaT
mMorat aa 6baaT 0b6cnyBaHu ceoaTa nokanHa Gasa AAHHK, HO noTpebuteanTe o6HOBABAILM AaHHKTE
TpabBa Aa ca CBBLP3aHM KbM NbpeaTa. Npunosxennata Tpabsa ga 6bAaT NpomeHeHH, Taka ye TpabBa
A3 Ce Npenpawar 3aABKMTe KbM aKTyanusupalarta 6asa. ChbujecTyBaT Mpemosy yeTpoiicTea, Kouto
BbplIAT Takasa paboTa, Hamanagamku AAMHHUCTPUPaHETO Ha BasuTe W HamanABa OTpameHweTo
Bbpxy bazute,

Apyr BapuanT & Aa ce ny6aukyeaTt gaHuuTe npes web service nan Layer 7 URI pPyTupaHe npes
Server Load Balancers wau nogobuu. Kakro w npeAnWHKTE peWeHNA no-HanpeaHanuTe
OpraHnsauun BHeapAaBaT  zero-outage NpPMNOMEHWA KaTo M3non3saT N u N+1 KOHKypeHTH
HMHCTanaumu,

Active/Active 03HavaBa, ue Bcuuykn DC NPefoCTaBAT €4Ha M Chla YCAYra Ha BCMUKW CBOM
notpebutenn sve Bcuukn DC CHHXpoHHO, To3u meTon npegocTass transparent fault tolerance
BKNIOYMTENHO M HNBO ,,06naK”, ycnyraTa npoabnKasa Aa paboTh Npu nnannpaHn namn He NNaHUpaHn
CMNPaHKA, 33WOTO Ha NPaKTHKa e eAMH M Cbln ,06NaK". CbWEecTBER eNEMENT e acurypasaHe Ha
KOHCHCTEHTHOCT Ha AaHHWTE eAHOBPEMEHHO W Ha ABETe MecTa.

KoHcTauTHOCTT2 ce ocurypasa ot EAHA CTPAH3 OT NPUNOKEHWETO, aKO € NOoAroTBEeHO 33
noaobHa pabora, ot gpyra CTPaRa C MEXaHW3MW, KOWTO NO3BONABAT NPUACKEHUAT ha ce
abcTpaxupar Kbae B 4eNCTBUTENHOCT ce HaMKUPaT TexHuTe ganHKu — Storage Virtualization.

Aanuute ca KputnuHa vactor PewenneTo 3a Active/Active DC s cpega Ha IBM AWCKOBHU Macuen
ChliecTsyaar n8a NOAXOA], N3NOA3BAHN 33 PeaNU3UpaHe Ha CUHXPOHU3aLMATA:

HyperSwap - Power mawmnnute n DS8000 macuenTe PaboTAT CbBMECTHO, TaKa ye He3aBUCUMO
OT pasnonoxenneto Ha VM Ha egHa cpepa, TAXHOTO NpemecTsaHe BBLPXY APYT CbpELR UAKN APYT CalfT.
Te BUHaru paboTaT ¢ NOKanHKA auckos MaCcHB, 3a fia Ce OCUTYPU MAKCUMARHA NPOM3BOAMTENHOCT U
MHWHHUMBNHO 3aKbCHeHNe,

Storage Virtualization — 8 To3m MOAX0A AAHHUTE Ce Npe3eHTUPAT OT BUPTYANNIALMOHHNA CAON
B N0-6/1M3KMA A0 NpUNOKEHUA SAN, HO AaHHWTE no-ckopo ca B8 moaena Asymmetric Active n 6n
MOTN0 A3 Ce NOAYYN 3HAUNTENHO HAaTOBAapBaHe NPU roNemu onepaunn 3a 06HOBABAHETO UM.

1.1.1. High-Level Design Ha HA
BbBexpame HAKOM NOHATHA
OoR - Qut of Reach - otaaneuen DC

Active/Active B rpagcku Anctanunn — Metro Area

c_rﬂl-'z ;..
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XapakTepHOTO Ha nNpeACTaBeHMA Ha CXEMaTa Mofen e, ye OCUrypABa BL3CTAHOBABAHETO Ha
paboTaTa B n3KNIOYNTENHO KpaTkM CPOKOBE = A0 HAKOAKO MHHYTH B C/IY4aRn, KOFATO ce pecTapTipa
BbPXY OTAANEYEHWA CalT.

People and Process: RTO seconds to minutes

+ Business Aligned Focused support model

* Proactive Service Management: auto-bypass vs
restoration where possible

* Agile Change Management process

* No Disaster Recovery required

IT Technology

* Sync & Async logical replication

» Aclive Active Pair can be in sams DC or Meiro

+ No DR - OoR usad for RO, batch, raporting, analytics
and iive during changa of Metro pair

Enabling Technologies

* Glebal Traffic Management
* Block and Logical level Sync and Asyne Replication
* Metro & Globa! GDPS/GDPC and "Q-Replication”

Applications

* Middieware Grid for session management Active Active Metre Pair with OaR Query/\Warm
* App o¢ technology may implement dual commit Capacily > 250%
* Logical bidirectional replication may mandate application

miligation and changea

* Application may implement “soft locks” to use OoRt

Tpabea pa ce uma 8 npeasny, ye ACMBAHWTENHOTD pe3epBUpPaHe Ha KanauuTeTa e No-roNam
OT 250%, aKko uckame ocBEH AaHHUTe Aa 6baar cnazenn v SLA 3a NPOU3BOAUTENHOCT NPM OTNagaHe
Ha UAN CaiT,

Mpu mogena oTaaneuenna caliT ce M3non3sa KaTo RO nan Test&Dev caiit, HO He paboTu
3KTMBHO € npuemanuTe paaHHW. Hue npepnarame s OTAANEYEHWA CalUT fAa ce w3BbpWBaT
NPOUSAYPUTE N0 apXUBMPaHE Ha AAHHWUTE W TAXHOTO CKNAAMPAHE Ha AEHTM!.

Mpn warpamagaHe Ha apXWTEKTYPa 3a pesepBupaHe Hasmpana Ha TPU akTueum DC ocsed
npakTuyeckn besoTnapHarta pabota Ha caiiTosete, ePEKTUBHOCTTA HA AHFAMUPAHNA KanayuuTeT e
MHOTO NO-roNAMa.

O6uuaitnoto pesepsupane e >250%, 3a Aa bbae MocTUrHaToO chwoTo obCayKBaHe npu DR
cuTyauma. 1ipu 3 aktnenmn DC e Heobxoanmo ga 6bae Pe3epBMpaH camo eanH OT TAX, AOKaTO ApyruTe

ABa NpoAbMkasaT aAa paboTar, Torasa Heobxogumua 3a pe3epenpaxe kanauuTeT Hamanasa Ao
>150%
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FPeople and Process — The Most Challenging
* Proactive End to End Fully Managed Mode

» Technical Leaders Responsible for the Service

+ Dedicsted SME staff aligned o business services
* Giobal distributed staff for 24x7x365 coverage

« Virtual Colocation for efficient communications

+ Daily Change Management calls, Agile Dalivery,
Continuous Operations

T Technotogy — The Easy Part!
* Platform as a Servics designed for Always On
* Identical irs all 3 locations — all live

* Automated and end-to-and monitored

* No HA takeover, all components live

Enabling Technologies not in HA Sofutions:

* Global Traffic Management

* Application Saession Replication Grid

* Bidirectional Peer-to-peer Logical Data Replication

opers Must Think Differerntly

atform mandates Non-Functionsl Requirements

= Think “Integrate across the WAN"

* Non-destructive updates/releases/schema changes

+ Eventual Data Consistency

* Must Generate Unique Indexes/Keys/eig.

* Explicit SQL required for data conflict remediation J-Active Platferm as a Sarvice

* Application may implement “soft locks® to mitigate
data conflicts

Capacity

Cimiirm 7 Thoena Andhn e msemmidninmithos cdiodeilng sbe of

1.1.2. Peannsaums

Active-Active DC we OCHIYpu RO-A06pPOTO ONON30TBOPABAHE HA HANMYHUA pecypc, Kato ce
M3NON3Ba aKTMBHO 06OpyABaHETO, KAKTO B BAM3KM TaKa M B oTaanedenna DC. MNoauTueeH cTtpannueH
epexT e, ye NOCToAHHO wWe Bvae NOAALPHAHA CPEAA C BMCOKA HAAGKAHOCT 338 KOMYHUKALMA 1 ¢
BBIMOMHOCT 3a NpemecTBaHe Ha BUPTYanHM cpean MeXay OABaTa UeHTbpa 33 A3HHW 3a NNaHOBU
CNMPaHUA Ha CbPBLPU M ANCKOBU MACHBW UAKM NPH eBEHTya IHa aBapus.

N3MCKBAHWMATA 33 NPOU3BOAMTEAHOCT NMMHTH PaT PasCToAHMETO MeX Ay CalTOBETE ¢ Bpb3KaTa
mexay Tax. Ta Tpabea pa e nog 100 km., koevo e M3NbAHEHO, NpK M3NON3BaHEe Ha ABATa CaiiTa &
Codwun. 3a ga ce enumunnpa “Split brain” npobnema, Tpabea za Gvae OPraHU3upaH TPETU NOMMUYSCKH
CailT, XOMTO A2 yvyacTea e KOMYHUKGUMATA Ha SAN W AUCKOBUTE PENAMKALMKM HE3ABUCMMO OT
OCHOBHUTE, 32 Hero e A0CTaTb4HO Aa 6bae enMMUHMpaHa BEPOATHOCTTa A3 OTNaAHE eAHOBPeMEeHHO
C HAKOI OT ABaTa OCHOBHU caiiTa. B ngeanHus Cny4an Tosa e usHeceH oduc ¢ FC guck 3a HBOPYM
3anncuTe, Ho Moxe Aa bbae W pesepBupaH ANCKOB MacKB B HAKON OT DC cbe cobeTeeHn AnHUM 3a
AocTbN A0 SAN 1 oTAENHO 3axpaHBaHe UPS.

3a ocHoBHUTE UNIX cubpsbpwy, NbpBaTa CTHMKA @ KPUTUUHMTE CUCTeMM, KOWTO paGoTAaT &
KNbCTepHa cpeaa Aa 6bAAT BUPTYanU3MpaHW M Aa UMaT aHANOMMYHU NO NPOH3BOAMTENHOCT M
ApXMTEKTYpa YNEHOBE B OTAANEYEHMA CalT. YacT oT KOHUENLMATA 33 OCLBPEMEHABAHETO Ha

WHdpacTpykTypaTa.

3a cuctemuTe, 33 KOUTO He e npegeuaeH PowerHA KnbcTepeH codTyep we ce nanonsea Live
Partition Mobility, taka e ga e ebaMoXHO PBYHOTO nNpemecTBaHe 6bpxy Apyra MmalivHa
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{BKAKOUMTENHO U BBPXY OTAANEUEHNA €aiT), 33 /13 Ce OCMIYPM BL3MOMHOCT 33 NNAHOBO cn1paHe Ha
OTAE/HM CbpBBLPU. OTHOBO YCNOBMETO € A3 Ce U3PABHAT ChPBLPHTE OT ABaTa UEHTLPE 33 AGHHM.

Senver-9117-MME-SNOGE33 1P $erver-9117-MME-SNOEBIIZP Senver-9117-MME-SRIOCON Senver-9117-MME-SN000C00

Cnaseaiikn crpaTervaTta Ha GaMKaTa 3a Tosa KPUTHUHUTE cUcTeM# fa paboTaT B KnbCTepeH
PEXUM, NpenopbyBame KNbCTepUpaHuTe VM pa paborart s €AWH W CbLULK CBAT B KOHKYPEHTEH Pernm,
a mexay caitosere B active-standby.

YuacTsalun matumnnn (pasumTa ce, ve KABLCTEPMDAHUTE NPUNOMEHNA BEYE CA NPEXBBLPACHN BbB
BUpTyanHa cpeaa — sbpxy POWER 770) :

- AsoiikaTa Power 770 Ha OCHOBHMA CaliT A TEXHUTe HacnegHUUKM, Cnopea CTpaTernaTa 3a
obHoBABaHe ;

- Hoea Power7 mawmku oT cbwma knac uam POWERR MalwnHa B Kacos ueHTbp;

- fileata DS8x00 cwe CTapTMpaHa penaMKaumMa W MHTErpaumMa  Ha HyperSwap
$YHKUMOHANHOCTT];

Storage design

OcHoBHaTa uen e ga ce enMMMHNpa onacHoCTTa OT OTRAAAHEe Ha OCHOBHWA AWCKOB Macus,
KbARTO paboTAT BCHMUKM uneHose Ha KnbeTape, 3a6aBeHOTO/pbuHO pecTapTupare 8 OTAANEYEHHA
caiT. B active-active 2 sites KOHUrypauua, HyperSwap aBToMaTMYHO noaAbpPHa penauHauma Ha
AAHHUTE MEXAY ABaTa AMCKOBH MACWBK KaTO e4HOBPEMEHHO C TOBA OCHIYPABA Ha MNPUAOKEHWATA
CpeAa, 8 KOATO Aa ca Online. B cryvait, ye OCHOBHUA AMCKOB MacHB oTragHe (NNaHUpaHn uan He
NAAHMPAHO}, BCUUKN NPUAOHKEHNA ce NpexsLpNAT A4a paboTAT B pesepsHUA MCKOB Macue. B To3u
cnyuail PowerHA® SystemMirror® H3BBPLUIBA NPEXBLPNAHETO U CNEA TOBA HOBOTO CUHXPOHM3MPAHE
Ha A3HHUTE KbM BBICTAHOBEHNA MACHB.

*  AKTUBHWTE NpUROKeHUa paboTAT U Ha aBaTa caifTa A u B;

*  Mma no ase MallMHK BB SCEKW OT CaTOBETE WK o6wo 4 Power cbpebpy

* Bcuykm yyactsart B mirror groups, XoHpUIrypupanu pa U3nNonssaTt HyperSwap® unu
TPagvunoHHaTa in-band ¢yHKUMA.
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Mpu Heobxognmoct npunoxennero pa NPEMMHe OT CaliT A KbM caiiT B (geata cbpebpa compar
WAN €3 HEAOCTLNHM, SWCKOBMA MacMB e oTNagHasn) NprnoxexneTo npogbvakaea ga paboru or
BTOPWA CAalT M BTOPMA MacWMB CTaBa OCHOBEH, NpoLeCa e aBTOMATHYEH W C M3NON3BAHETO Ha
HyperSwap aedpunnummre Ha NBTHWATA Ce 3anassar.

Mpy BL3CTaHOBABAHE Ha TbPBMA MACHB, AKTMBHUA CHHXDOHHUINPA OOHOBABAHMATA CM C HEro M
Npexsbpas o6paTHO OCHOBHUTE onepaLunn B Hero,
Npunaowennata

8Before After

S50

3a x86 mawnHuTe, nog, ynpasneHue Ha VMware Tpabea aa 6vae M3BLPLIEHE MUIPaLLMA KbM
BUpPTyanusnpaHa cpeaa nog - VMware nabpanara BUPTYanusaumoHHa nnatdpopma.

YyacTeaulm matuHM;

- x86 Blade servers Ha gse wacuta B ABaTa canTa;

- AsynpouecopHute chpsbpu %3560, 3550;

- HoBw rack mawmnu, B 3asucumoct ot Hoew HaTOBapBaHKA;
- fsaTa DS8x00 cbe CTaprTupada pennankaumua HyperSwap;

Tbi KaTo No-crapuTe AUCKOBM MacHBM DS8700 v DS8100, BbPXY HOMTO TeKywo paborm
PENANKALUA Ca U3Ne3NM OT akTyanHUTE NPOAYKTOBN AMCTU Ha IBM u ca ¢ IMMHUTHPaH KanauureT oT
10 TB, we Tpabea ga ce ocurypu Hos ANCKOB MACHB B OCHOBHWA CAiiT ¢ AOCTaTbYEH KaNaLMTeT
pyHKUMOHANHOCTTa Taka Ye ABoikara DS8870 pa no3BOARBA OCHOBHUTE cnctemu ga 6baat HanbAHO
PE3ePBUPaHKN U penaukMpasn,
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3a ocurypasate Ha nogo6HO ByHKUMOHaNHOCT 33 HeKPUTHUHKTE CHCTEMM npeanarame aa ce
Bb3non3same OT pe3ynTaTTe NO BHeAPABaHE Ha Buptyannsupana SAN cpega. Cneg BHegpaBane Ha
SVC stretched cluster un UHTErPaLMATa ¢ XB6 Nnatdopma M He-KpUTHUHK RAPUNOXEHWA BBPXY Power
nnatgopma we Huae OCUrypeHa pennnKauna memay canToseTe n KOHCHCTEHTHOCT Ha obpbweHuaTa
OT CHPBBPU KbM SAN, BKMIOYUTENHO 1 Ha BMpTyanHaTa cpega — NPIV.

L Failure Domain 1 ) ( Failure Domain 2 )
|
; ! | |
l ESC Hostl I | ESC Hoat l
] | | |
B 1’ | t
1 | ! |
I SANTBER-AL ] " SANTORB-BT
i :
{ | | |
l SANTSER-A2 [ | SAN7TE2B-92 ‘
| e | | ]
l T ? } |
] SVC - Node i | SV - Nadez {
! _ | ) !
| [ N |
| i ( Failure Domain 3. I [
ol V7000 - A | | | | VT000 . B ]
N /J | IN J
i
L L ' e l
F— I
I V1000 C |
N _ J

SVC stretched knvcrep Tprbea Aa e u3rpageH na 6asa gse ABOHKKU SVC MalWWHK OTroeapaiymM
3a psete SAN ¢abpukn - 205, 206. Codryepa we nossonm ga ce M3rpagaT equHHO NpeACTaBAHe Ha
A3HHWTE OT AUCKOBNTE MACKBM KbM BUDTYaNHUTE Cpeay.

VMWare or sepcna 5.5 nogavpwa pabotata Wa Stretched kavcrep ¢ »preferred path”
ONTUMMU3NPaiKkK paboTaTa Ha SVC, KakTo M A4a Hamanu NPEXBLPAAHETO Ha AGHHMTE NP3 AUHKUMTE
memay cainToseTe.

Heknbctepupanute Power 6asnpann npunoenus Cbuio morar aa 6vAaT MHCTanMpaHK, Tbil
He A3 Non3sar AAHHNTE OT AUCKOBMTE MAaCHBU npes SVC, Ho moxe aa paboTaT BLPXY ABOKaTa
DS8870 macuen.

NpemuHasaHe Kbm BUPTYaNHW paboTHu mecTa - VDI,
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1.2, Texkywio cuectonaHue

UT nwnpacTpyxTypata Ha BHE e U3rpageHa 8 CbOTBETCTBME C M3IUCKBAHMATA Ha CTaHaapTuTe
Ha GUHAHCOBUTE MHCTUTYUMM, RO6pUTE NPAKTUKN, MHAYCTPUAAHW CTAHAAPTH ¥ NPENOPLKUTE Ha
NapTHEOPCKUTE OPraHM3aLyu.

Cvapapenn ca ABa ueHTLpa 3a 06paboTka Ha A3HHU, OCHOBEH 1 pesepBeH, B ocHOBHWA ueHTLp
o6opyasaHeto e 060cobeHo B ABE OTAENHM 32711 ¢ pe3epeunpaHe Ha CBbP3AHOCTTa M BAGKTPHYECKOTO
3axpaHBaHe. OTA4aNneUeHnaT LeHTbD Ce HaMMpa B PamKMUTe Ha CbuiMA rpag, (pascToAHUe no npasa
AuHnA 10 KM.} M B HErO ce pe3epBUpPaT KPUTHYHKTE 33 BaHKaTa HHPOPMaALWMOHHHU CUCTEMM U AaHHN.

fsata yeHTbpa ca obopyasanu ¢ pesepsupann Hesasucumu 3aXpaHBaHKA N KANMaTH3aLMWA.
BbHWHATA CBBP3aHOCT — MHTEPHET, BPb3KKM KbM BLHWHM OPTaHM3aLMM M NAPTHLOPH @ pesepBupaHa
W € AOCTBNHA A0 4BATa LieHTLPA NPE3 OCHOBHWA LEHTHLP 33 AaHHW.

JlokanHata mperka e nsrpageHa Ha 6asa BMCOKOCKOPOCTHK KOMYTaTopK ot Cisco — Catalysts &
Nexus series n e pasgenena Ha cermenT no 6uzxec HaNpaBAEHNA W CMEeLUANUSUPaHW CRTMEHTH —
aAMuHMCTpUpane, IP rnacoeu yeayru, n ap. Ot chobpaxenne 3a noBUWaeaHe Ha CUIyYPHOCTTa ca
oTaenexn DMZ cermenTH 3a cuctemuTe ¢ 4ocTbN A0 UHTEPHET, BbHWHK YCAYTH U OpraHu3aunn. DMZ
CErMEHTHTE Ca M30AUPaHWN YPEe3 3ALWNTHA CTEHHU,

Bpbskata mewagy ppara UeHTbpa Ce ocbuwecreasa Ha 6a3a Cisco DWDM TexHonorms
OCHATYpABalla pesepBMpaHa N0 PpasnvqHKW TpaceTa CBbLP3aHOCT 338 LAN w 3a SAN Tpadmka.
KomMyHHKaunoHHNTe TpaceTa ca ¢ AB/MKUHE CHOTBETHO 14 KM. U 17 KM, W ce ocurypaBaT oT ABama
AOCTABYMKA HA KOMYHUKALUMOHHW YCAYIM € B3aUMHO HesaBWCuMa UHGpacTpyKTypa. CkopocTTa Ha
TpaHcdhep mesmay caiiToseTe e Nx4 Gbps 3a SAN u Nx10 Gbps 3a LAN Tpaguka.

cTp. 8




-

&0

Own DWDM end Teleo sccess

B 3aBUCUMOCT OT M3UCKBAHUATA 33 AOCTLNHOCT Ha ycnyrata ca opmupaHn cnepHuTe oGnactv:

Kputiunm cuctemn - basupann npegumHo sbpxy IBM Power 6aznpaHn mawmnHu v 8
SaBUCMMOCT OT M3MCKBAHWATa XB6 Basnpanu CbpBLPK,. Peanusnpakn ca Kato KAbCTEePHO
PELUIEHWE HA OCHOBHMA CAUT M HEKNbCTepupaHa stand-by cpeaa Ha pesepeHuA cait. aHHure
H3 KPUTMUHMTE CUCTEMMU Ce Pe3epBMPAaT IaBHO NOCPeACTBOM aCMHXPOHHa penankauna
MEXAY KNbCTEpHaTA KOHGUTYPALUMA H3 OCHOBHMA CaliT M stand-by cpepata Ha pesepsHua
caiT. ChbIeCTBYBaT CUCTEMM KOWTO BCe Ouie He pasnonarar cue stand-by cpepa Ha pesepshua
caiit. TexHuTe aaHHu ce PenAUKNPAT Ha pe3ePBHNUA CANT CbC CHHXPOHHA PENMKaUnA Mexay
AWCKOBUTE CMCTEMW, PASNON0OKEHW Ha ABaTa CaliTa.

OcHoBHN aMCKOBM Macuen - OcHOBHMTE WHGOPMALIMOHHM MacMBW Ha bBaHKaTa ca
KOHCOAKAWPAHN BLPXY AMCKOBW MAcuBW Ha IBM oT BUCOK knac DS8x00, ocurypasawm
6vpsogeiicTene u Bucoka HAaAeXAHOCT Ha AaHHWTe B TAX. M3BbLPWBA Ce CMHXPOHHA
PENAHKALNA Ha HUBO AANOBE OT ANCKOB MaCUB OT OCHOBHUA KbM pPe3epBeH LeHTbp 3a A3HHM
3a pesepBMpaHe Ha AaHHUTE.

OcHosHa SAN ¢dabpuka — cbeTaseHa oT Age ABoKKKM SAN3B4B komyTatopu Ha 8 Gbps. B
OCHOBHMA CalT QBOWKaTa @ pasgeneHa B PasNUYHK 3anun, 8 pe3epBHUA KOMYTAaTOpHTE ca
3aeaHo.

Hexkputnunu copebpu — Power 1 x86 6asupann cbpsbpy, BBPXY KOUTO PabOTAT HEKPUTHUHK
NPUNOMEHKA, M3BBLPWBAT Ce TecToBe, 06yYeHUA 1 pa3paboTka Ha HOBM NPUNOHEHHA.

cTp. 9
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BonbnHntenyu auckosu macuemy - NPeACTaBNABAT OTAGNHN AUCKOBM Mackeu oT IBM n EMC,
U3MON3BAHM 33 CLXPAHABAHE Ha BPEMEHHM AAHHW HA KPUTHYHM npuaowerua (dumps,
exports temp space etc. ) u 0OCHOBHa AOKALMA 33 A3HHUTE Ha HEKPHTHYHW NPUNOKEHHNA
Cpepa 3a apxusmpane Ha paHHMTe Ha BHE - CbcTou ce OT ABe neHToBW BubanoTexu 3a
Backup & restore na yanarta WHpacTpyKTYpa. PUTMUYHOCTTA 32 apxXMBMpaHe Ha AaHHU ce
ONPEABNA B 3aBUCUMOCT OT PEryNaTopHU W3UCKBAHWA W BU3HEC M3MCKBAHWATA Ha
pasAudHKTE cuctemun. fisete newroeu BubnuoTekm ca npon3soAacTee Ha IBM u ca
painonoxexn Ha apata caiWta Ha BHB, kaTo npoueca no apxXMBUpaHe Ha cUCTeMMTe e
CMHXPOHU3NP3H U Ce W3BbPLWBa eQHOBPEMEHHO Ha ABATa caifTa. CpenaTa ce ynpasnssa oT
IBM TSM,

Bvanpuetn ca cnegHute  NpuHumnu Npu  M3rpampgaHeTo Ha  uHPoOpMaLMOHHaATa

MHGPACTPYKTYPa M Cb3AaBAHETO Ha cucTemu 3a GHE:

O6opyasaneto Ha KPUTUHHUTE  CucTemu  Ha  BHB, sKknwounTenHo u  KpuTnuHata
KOMYHHMKALIMOHHA WHOPACTPYKTYPa, 3a4bMKNTENHO 1pAbBa pa Gvae pesepempano, ¢ uen
EMMUHUDAHE HA BCUMKK €ANHNYHM TOUKM Ha NpeKbCBaHe,

OnopHuTe KOMYHUKAUNOHHK BPBIKK TpAbGBa Aa ca caBOEHM pe3epenpaHy NO He3ABMCUMM
eAHO OT APYro TpaceTa.

Bcuukm cbpsbpm, Anckosn macneu, nentosn Bubnuotekn M KPUTHMHHO KOMYHUKALWOHHO
obopyasane Tpabsa na 6vaar CBbP3aHU KbM ABA HE3BBUCMMM U3TOUHMKA Ha ENEKTPUYECKD
3axpaHBaHe, ga ca c pesepsupann LAN u SAN nuTepdeiicn n ga bvaar WHCTaNupaHn 8
CTaHARPTHH CbPBLPHKW wiKadoBe.

KomnoHeHTuTe Ha wuanata WT uHppacTpyktypa Tpabsa aa nozsonssaT oTAanevueHo
AAMMHWCTpUpaHE M yNpaBneHWe u4Ypes CcUCTeMH 3a KOHTPON U Habnogenwe Ha
uH¢pacTpyKkTypaTta.

OcHosHUTE MHPOPMALMOHHN eanHKUM aa 6b0aT M3Hecenn u ga paboTart BLPXY OWCKOBH
MacHeH, 8 33BNCUMOCT OT KPUTHYHOCTTA MM — BbPXY OCHOBHUTE MAM AONbAHUTEHUTE
BUCKOBY MACHEM.

Kputuunute cuctemm pabotat sbpxy ocHOBHMA CailT, KaTo fAHHWTE UM CE PERNMKUpPAT BbpXy
pesepsHUA.

OcHoBHUTE npunowenna U Basu AaHHKW A3 6bAAT KABLCTEPUaNPaHW, C Lues HamanABaHe Ha
BL3IMOXKHOCTTA 33 OTNaAaHe Ha ycnyraTa u 3arybaTa Ha gaHnm,

Bn3anpueTta e eguHHa nonuTMKa 3a Backup & Restore, peanuanpaHa upez nentoBHTE
6ubnuotern u TSM cbpebpm OTFOBapALY 33 APXMBUPAHETO, BL3CTAHOBABAHETO W 3aUMTaTa
Ha NAHHUTE OT NPUNOIKEHHA, Basn AaHHKW, ONEPaLMOHHN CUCTEMMN U CHCTEMEH codyep.
U3Bbpwear ce perynapHu Tectose Ha MPAaBuAHOTO GyHKUMOHUPaHE M HeobxoaumuTe
AEUCTBMA NPU CUCTEMHU CHBMTHA Man cpuBoBe Ha enemenTH oT UT cpeparta.

Bxope MHULIMaTU8a 33 W3rpaxkaaMqe Ha BMCOKOHaAagxaHa cpeaa pasnpegeneHa Ha OCHOBHKWA

W Pe3epBHMA CaitT, 3a NpegocTaBaAHe Ha YCAYTUTE 323 BbTPEeWwHTe W BbHWHKUYE noTpebuTenn Ha GHE,
KOATO 32 B Gbaewe ce npegemmaa ga Gvae paswiMpeHa v Ao TpeTH oTAaneveH caiT (okono 150 km
OT OCHOBHMA W pe3epBHIUA) 3@ BLICTAHOBABaHE NpH 6EACTBHA U a8apuu. [0 MOMEHTa @ n3ebpllieHa
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BUPTYann3auna Ha 4acT 0T OCHOBHMTE MHHOPMALMONHM CHCTeMM, Ha GasaTa Ha VMware 1 PowerVMm
W Ca NOATOTBEHH KOMYHWKALMOHHNTE BPb3KM MEXKAY OCHOBHUA 1 pe3epsHUA caifT,

2. CTpaTternyeckm MHMUMaTUBM

2.1. Buptyanusaums

POKyCa Ha pa3BUTHETO Ha HOBMTE TEXHONOTWK B IT CBETA € OPUEeHTUPAHO KbM MOARAW HA
CMOA@NEHO NoN3BaHe Ha XapAyepa, B TOBa YACNO Upes CpeACTBaTa Ha BUPTYaNU3aUnATa.

BHB ce Hamupa B npouec Ha wu3mecTBaHe Ha OWCKPETHUTE Cbp8bpHU CUCTEMM KbM
BUPTYANN3IUPAHW  KOMNAEKCH OT  cbpebpu. DakTopuTe, KOMTO 3agbpHaT  ripoueca no
ocsobomaasaneTo, 61xa MOrAN Aa Ce ONUWAT KaTo:

* Hanuunure Cbpabpy ca 4OCTaTLYHO NPOM3BOAUTENHN M HafeXaHn 33 ONpegeeHnTe MM
Lienk, He a ce Hanara samAHaTa WAM BKAIOYBAHETO UM B BUPTYaNHN Nynose.;

* B HAKon npoexTu TprbBea aa 6bae ocurypena W30AMpaHa OT OCTaHaANUTE CUCTEMM Cpeaa;

* Yecto agmuHMCTPMpaHeTO Ha KOHKPeTeH Awckperew CbpPBBLP € NO-NeCHD, OTKOAKDTO
AMHHUCTPUPAHETO Ha BUPTYAnU3UPAHN Cpeau.

*  OcTapenu coprTyepHU NPUTOIKEHNA, 3 KOUTO He e uenecbobpasHO KAN He & BBIMOMHO
Aa Ce U3rpaan HOBa BMPTYanuanpana cpeaa

Monsute oT cb3pasaHe Ha BUPTYaNHa cpeaa £a MHOTO, KAKTO BbB PpuHaHCOBO M3paeHne,
3apaai no-f06poTo u3NON3BaHE Ha PecYpCHTe, Taka ChLuo W 3apanM ynecHeHOTO NpoBUIMpaHe Ha
HOBY MaLWINHW, NO-BNCOKATA HAABMAHOCT U T.H.

bankaTa e nabpana gee hypervisor nnatpopmm 3a u3arpamaade Ha BUpTyanHaTta cpeaa:

* 3alBM Power GasnpanuTe copebpu — PowerVM
* 3ax86 cupewpn — VMWare

2.1.1. PowerVM

PowerVM noszeonasa MHOMeCTEO pasiMuHm NPUAOKEHMA A3 BbAAT KOHCOAMANPAHU BbPXY
€AWH nnn Hakonko POWER copebpa, KaTo ce NocrurHe no-Aobpa NPOM3BOANTENHOCT M HaARKAHOCT,
FbBKABO ynpaeneHnwe M pasnpepenenve Ha pecypeute. PowerVM NPegoCTaBA CUIYPHA M
PaswWnpAema CbpBbLPHa BUPTYaNu3aumna 3a AlX, Linux, IBM i MPHNOKEHWA e AHOBPEeMEeHHO.

* Mpeaocrass ycnyrm ¢ Bucoka edexTmHOCT ypea KOHCONMAMpPaHE Ha HATOBAPBAHHATA;

* [lpeaocrasna 6bp30 06naunu yoayri chbagageHm Kato aBTOMAaTH3UPa KOHPUIYPHPAHETO K
WHULMWPAHETO Ha BUPTYANHU MaLNHK B CbPBBHPUTE W AUCKOBMTE MaCHBH

* Onmmuzupa yTAn3aumaTa Ha ChbpBbPHUTE W ANCKOBMTE Pecypcu n Taka Hamanasa
pasxogute no npuaobueaHe n ekcnnoataymua

* Bb3MOMHOCTH 33 epexTHBHO yBEAMYABAHE HA KanauuTeTa upes “scale-up” u “scale-out”
APXUTEKTYPH
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* Enumunnpa HeobxoanmocTia oT nnaHupaHo CNMPaHe Ha YCAYIUTE, NpeaoCTaBARKK
MOBMAHOCT MeXAY CbPBBLpPMTE g
* [lpenocrasa Bicoko KauecTso Ha yeayrute upes ynpaBneHne Ha BUPTYanHuTe pecypcu

B nocnegHute rogunm iBM otaens ronama BHUMaHMe BbpXY ONPOCTABEHE Ha W3NON3BAHETO W
GAMUHUCTDUPAHETO Ha CbPBbPHUTE NNATGOPMM W BUPTYaNU3aLUATa B ABE OCHOBHM HaNpaBneHus:

* MopaepHuanpa npunomeHnaTa u uHTepdeiica 3a agMUHUCTpUpaHe Ha Power CbpBbLpHTE —
HMC, PowerVC, PowerVP KaTo ce NPEHanUCBaT ronAMa 4acT OT PyHKUNUMTE, KOMTO A3
aBTOMaTU3NPaT MpouecuTe NO yNpasneHne Ha pecypcure.

* BHeapaBa oTBOpeHM CTaHAapPTH W NPUAGKEHNA, Taka Ye nratdopmaTta Aa CTaHe YacT oT
Mbekaen Open Source peweHua u aa 6bae WHTerpUpaHa B8 061a4HK YCAYTY MAKCUMaNHO
necHo.

PowerVM e kombunauns ot XapAyepHU BBLIMOMKHOCTM W AONbAHMTENEH codTyep, KoitTo
PA3WNMPABa BbIMOMMHOCTUTE 3a;

¢ [Mo-edexkTMBHO Nonzeake Ha npouecopuTe ~ pazfenaHe Ha NPOLECOPHUTE HA YACTH OT
npouecopute - Micro-partitions, pasaenana Ha PpUsnyecknTe npouecopu/agpa or
nornyeckute - Logical partitioning, AnHamuumo npuceeanHABane nan M3KNIOYBaHe
4pe3s Dynamic logical partitioning u Shared Processor Pools

® No-epeKTMBHO YNpaBAEHWE Ha NameTTa — 3aemaHe W OTAABAHE Ha nameT mexay
BUPTYaNHNTE MAWWMHN CNOPeA TeKYWUTE HYKAW Ha paboTewute npunomeHna - Active
Memory Sharing, Qeaynnvkauus - Active Memory Deduplication;

* PesepBupaHu BUPTYanHM 1O KOMNOHEHTH SCSI, Fiber Channel, NPIV support, Optical
device & tape, SR-10V;

* HapgemgHoCT ~ usoanpaHn VM, Ha HuBO Xapayep, MMKpokoa, casoenn VIO cbpsbpy
33 aNTepPHATMBHN NBLTULLA B PAMKNTE H3 BMPTYanHaTa cpeaa, NPUOPUTUIALMA;

¢ EderTMBHO M3NDA3BaHe Ha PecypcuTe Ha AWCKOBETe — NoAAPL¥KA Ha Thin & Thick
provisioning, Shared storage pools 3a RootVG;

 Features and technologies “ Function provided by

PowerVM Hypervisor | Hardware platform |
Logical parti-tioning ' . Hypérvisbr
Micro-partitioning Hypervisor I
Dynamic logical partifioning ' i ; H\}pervisor I
Shared Processor Pools Hypetvisor

Integrated Virtualization Manager Hypervisor, VIOS, IVM
Shared Storage Pools Hypervisor, VIOS |
Virtual 1/O Server | Hypervisor, VIOS

Virtual SCSi Hypervisor, VIOS |
Virtual Fiber Channel Hypervisor, VIOS

Virtual optical device & tapé ! H{(pewisor, VIOS :
Live Partition Mobility _ . Hypervisor, VIOS
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Partition Suspend/Resume Hypervisor, VIOS

Active Memory Sharing - Hypervisor, VIOS _
Active Memory Deduplication Hypervisor I
Active Memory Mirroring Hypervisor

Host Ethernet Adapter (HEA)® ' Hypervisor

B nncra ¢ Power Copebpute ca npeasnaeHK ase HuBa Ha PowerVM ~ Standard & Enterprise.
ot Tabnuuata no-gony ce suwaa, ue 3a OCWUTYpABaHE Ha NO-BUCOKA HALEMAHOCT M HaAWYHOCT Ha
YCAyruTe Ha cbpBbpute npenopwuysame Enterprise, Taka Lie ce nonyus n no-gobpa yruansauma Ha
pecypcure,

= PowerVM i o

: ot / “Ex i"é;_s.E-dltmri 'Sta.nd;ir'd Editi'on_.':

Maximum VMs: - 3/ Server : ! 1._1 Server

1000/ Server
Micro-;:rﬁtion-s ' Yes Yes - Yes 1
Virtual Ild Server Yes (Sin_gle) | Yes (T)t]al) T  Yes (6ual) |
Maﬁaéément ' :-VMControl, VM VMCbntrol,-IVM, HMC VMCbﬁtroI, '
VM, HMC
Shared dedicated capacity | Yes Yes ' Yes i
Multiple Shéred-Processor No Yes Yes '
Pool
Live Partition Mobility No No Yes
Active Mem&y Sharing ' ,”r-ﬂo ) ) [ No Yes
ActivéMe;nory EET 7 T =1 M e |
Deduplication : ! |
Suspend/Resume | No Yes T es B
Virtual Flber Channel  Yes | Yas T ye ! *.
Shared Storage Pools | No' Yes o " Yes
Thin provionng | 1o e e
Thick provisioning No Yes Yes

-— ———— S — S T - ad

B Aonvbanenne Ha srpageHuTe dyHKUMM B PowerVM, IBM NpeaocTaBsn AonbAHUTENEH COPTYER
3a Habmogenue n ynpaenenne Ha pecypcnte ~ PowerVC, PowerVP u PowerScC.

B nocnegnnTte rognau PowerVM n Power XapAyepa ce pa3ss1Ba 3a Aa OTIOBOPKM Ha HyXAauTe
Ha KAWeHTUTe kaTo ce pobaBar ;

* Toaapbmka Ha 20 napTuumn Ha AAPO, YABOABaKN BPOAT UM BBPXY eaHo aapo, Tosa
NPEAOCTaBA AONBLAHWTENHA MbBKABOCT M HaManssa MWHUMYM3 H3 3aeMaHe Ha
Apouecop ao 5%.

* Dynamic LPAR noseonasa AMHaMUYHO AoBasaHe W Maxawe Ha BUPTYAAHM 1I/O
aAanTepu ot u Kum Virtual i/O Server napTuumm

* BwamoxHocT notpebutens ga Aedunnpa Fibre Channel MOPT OT HAKOH WAKW BCHMYKK
aganTepm. a—

cTp. 13
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¢ Tlogobpena wuctanaums wa Virtual 1/0 Server, HacTpoiika M Banugupave of
uanonseaikn Runtime Expert.

* Live Partition Mobility noaavpwa ao 16 KOHKYPEHTHM cecuu LPM.

» Shared Storage Pools - cb3gasaHe Ha obnactn s ANCKOBE BbPXY MacMBM 3a
BHPTYanHWUTE Npoueck AOCTLNBEHN U YNPABNABAHN CHbBMECTHO OT BCUUKM y4yacTsalum
8 Pool copebpy, € uen nogobpasaHe wanonseaHeTo Ha APOCTPaHCTBOTO ¥ HaMannaBea
pasxogute 3a SAN. NosuweHaTta HagexaHoCT Ha Shared Storage Pools Bkniousa:

o IPv6 u VLAN tagging (IEEE 802.1Q) noaapbkKa 33 MHTepMoOAanHa
HOMYHUKaUMAR meXaY CbpBbpHTE;

0 Mosrwena HapEMAHOCT W AOCTLNHOCT Ha KABCTEPHUTE yoayru;

o MopobpeHun cTaTUCTUKK 1 OTYETH;

© Henpekbcsawy paborata o6HoBABaHMA;

* Hos VIOS Performance Advisor, koiito ga aHanusupa Virtual /O Server
NPOU3BOAMTENHOCTTE M A3 AaBA HACOKH 33 ONTUMMN3ALNM.

*  PowerVM Wma 1 HOBM BBIMOKHOCTH npegoctaeAHn ot VMControl, kouto pa yckopaT
MHCTaNMPAHETO Ha NapTWUMKM, ONTUMKIMPaHE Ha AMCKOBETE M AOCTLNHOCTTA upes
aBTOMaTU3HMpaHe Ha Npoueca.

© CBbp3aHN KAOHMPaHW AMCKOBe NO3BONABALLM Cb3AaBaHETO Ha partition
images;
O YnpasfieHne Ha CUCTEMHHR Ny 3a IBM i.;

2.1.1.1. IBM PowerVC - Virtualization Center

IBM® PowerVC Virtualization Center e npeanoxenue 6asnpaxo Ha OpenStack, npeaocTaBALLO
ONPOCTEHO ynpasneHne Ha BUPTYannsaumuaTa Ha IBM AIX®, IBM i and Linux virtual machines (VMs)
paboTewm supxy IBM Power Systems™. PowerVC e ch3paaeHo AQ YBeNHUU NPOAYKTUBHOCTTS Ha
aAMUHWCTpATOPUTE M Aa ONPOCTM ynpaBneHWeTo Ha VMs u LPARs Ha Power Systems servers,
PowerVC gonbnBsa Bb3MOMHOCTMTE Ha Power Systems 3a usrpamgane Ha pPaswnprRem roekae obnak,
BKNKOUNTENHO U 4pes TACHaTa MHTerpauma ¢ higher-level cloud managers 6aanpanu Ha OpenStack
technology.

PowerVC pasa Ha KAneHTUTE BbL3MOMKHOCTTA A3 Cb3AapaT W ynpasnssaT 6ubanoteka oT
BUPTYanHu MawnHy, NO3B0NABaNKK Ha IT MeHnaXbpHTe 6bp30 Aa Cb34aBaT BUPTYaNHU cpeam, KaTto
craptmpar VM ot gedmHmnparuTe 8 6ubanoTeraTa KONUA, BMECTO TeNbPBa Aa WHCTANMPaT BCAKA eAHA
no otaeaHo. PowerVC nossonasa Ha IT MEHUANMBPUTE N 3AMWHUCTPATOPHTE A3 Cb3AABAT FPYNW OT
pecypcu, heobxoanmu 3a wammbAHeHne Ha 3agavnTe. Te Morar 6bp3o Aa Gvaar HacTpoeHn cnopej,
HYXAUTE W ga cnomarar 3a no-pobpata yTMAM3aUMA N HamanABaHe Ha YyCUAnATa M cpeacTeata 3a
AAMWHUCTpUpPaHeE, KaTo NPaBAT IT No-rbBxasy Ha BUsHeC W AasapHUTe N3NCKBAHKA.

Apxutexktypata Ha PowerVC u3nonssa OpenStack nnardopmara, 3a pga npeaocTasu
nnhatpopmara 3a yripaeneHue Ha BupTyanuzauunata Ha Power Systems. Tosa BKAousa IBM Power®-
cneyndryeH noTpebuTenckm wHTepdeiic, IBM-specific OpenStack Apaiisepn 3a Power Systems
uHTepdeiicn 3a ynpaenenue kato hardware management console (HMC), 8 gonbnHeHne —
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BB3MOMKHOCTH 3a scheduling. KnuwentuTe Thpcewm OTBOPEHU BMPTYanHW MHPPACTPYKTYpK moraT ga
usnoasear PowerVC 3a ynpasnexue Ha ceonte PowerkKVM BHEApABaHNA Bbpxy Power,

PowerVC ce npegnara eguucrseHo 8 Standard edition, koaTo ynpasnasa BUPTYaNHU cUCTEMU
KOHTpoAnpann ot HMC u amupextHo PowerkKVM.

*  WHcranupaxe u koHOUrypupaHe Ha uenua xapayepe (host, storage and network) u
cogryepeH stack (PowerVC components)

* JlecHa uucranaumn moxe aa 6bae MHCTaAMpaHo n KOHUIYPUPEHO 33 HAKOAKO Yaca
OT agmuHNCTpaTopuTe any skill level

* bausbk ao peannata pafoTa npouec BKNIOYBaLL BHeApABaHETO, OnepaTuBHata paboTa
W NogApbM#KaTa

* HagexaMa, paswMpsema w UEHOBO edeKTusHa nnathopma W craHgaptHo API
Aobasawa Kbm BUPTYanu3aumuaTa XapaKTep1CTMKM Ha 06AauHN yoayrm

* JlecHo ynpasnenue Ha BUPTYanusaumata Ha PowerVM u PowerkVvM

2.1.1.2. |BM PowerVP Virtualization Performance

IBM PowerVP™ npegocTass MHTEAMIEHTEH aHANW3 Ha TERYLMTE HATOBApPBaHKA ¢ Uen aa ce
B3EMAT NOAXOAAWM pEIleHWA B pamMKWTE Ha BMPTyanHa Cpega v XapAyepHU CbpBbLPU KaTo
PA3MO/IOKEHUETO Ha BHPTYANIHWTE MALUMHN UAN YTUAW3ALUA Ha c8060AHN CHPBLPHM pecypck KaTo
MaMeT ¥ Npouecop 3a ORTUMaNHO U3NbAHEHNE Ha NpoLecHTe,

ApxuTexTypata Ha IBM PowerVP™ e 6asnpaHa Ha cwBupaneto u Npe3eHTHpaHeTo Ha
vwHPpopmauua or cneynanninpasu areHTH Ha BCAKO HUBO OT WHbpacTpykTypata. 3aegHo ¢ ToBa e
NPEABAHAEHA BB3MOKHOCTTa A Ce , NPONIPAAT” MCTOPUYECKM A3HHN,

Client GUI
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* Onmumuzupat ce supTyanusupanute IBM® Power Systems™;

fa ce snan Tekywoto HatoBapeame oT KOHKpeTHWA npouec npes supTyankute
MAWKWHK KbM Xapayepa;

® YaobHa rpaduuHa npesenTauMa B peanHo BpeMe Kato ce nogueprasat
NpeToBapeHnTe pecypeu;

Bb3MOMHOCT 33 NpourpasaHe Wa 3anaseHn MCTOPUHECKU JaHHKM 33 HATOBapPBaHMATA
* YcKopABa pa3speruasaHeTo Ha npobnemun c npoussoanTeNHOCTTa;
* lNpoaktMeHo HabnoaeHve Ha HATOBaPBaHETO Ha BMPTYanuU3npaHy npouecy.

NoTpebutenckun uHtepdeiic e Gazupan Ha lava ACCTbNEH Npes MOBEYETO NONYNAPHU

ONEPAUMOHHN CHCTEMM KaTD HHTEPNPETMPA B PEANHO BPEME AaHHHTE OT areHTUTe U noTpeburtenn

MoOJe Aa pasbepe, KO Npouec B Kou du3nMYeCcKH AApa e pasnonoxeH, A3NK Ca ONTUMANHKU MHTUILATA
Ha (O aaHHUTE M M3noN3eaHMA Keww.

e W T R T

B R T

P L Yiew: detfgns Pt
e e

| Svomn Inforrugen

it 1L
| Gk ragarnys ABM
|| Tou Coren. »

#90 Procmscr Vckdex 9

%
I

i |
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rm:rml:\!

f i igey |

=

2.1.1.3. 1BM PowerSC

IBM PowerSC™ po6asa owe €AHO HWBO Ha curypHocT W compliance, onTumuanpaHo 3a

BupTyanuanpann cpean Ha 6asa Power Systems™ CbpBbpn paboTew nog ynpaBnexneTo Ha
PowerVM®, AIX® u Linux. KOHTPOAMTE U CLOTBETCTBUETD Cbe CTaHAAPTUTE 33 CUIYPHOCT €3 OCHOBHW
KOMNOKEHTH Heobxogumu 3a sawmTa Ha BMPTYanU3npaHuTe uUeHTpose 3a AaHMWM U obnadna
nHpacTpyKTypa cpelwy YBENHYABaLLMTE Ce 33NNAXHN 33 CHTYPHOCTTA.
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* OnpocrABa ynpasneHUeTO Ha CUIYPHOCTTa M CRA3BaHETO Ha M3UCKBAHMATA Ha Aobpure
NPaKTHKKU 1 CTaHgapTH;

* Hamanasa pasxoaute 3a agMUHMCTPMpaHe Ha MEpKWTE nO NOBWWABAHE Ha
CUTYPHOCTTa M OTFOBAPAHETO Ha PEFYNATOPHUTE MIUCKBAHMA;

* Ocurypasa CbLIOTO HMBO Ha CMIYPHOCT Ha BUPTYA/NIHUTE CPefM KaTo HAa OTAEAHM
PH3MUECKH CbPBBPY;

* [lpenoctass cpeacTsa 3a nposepka W OAWT Ha CHFYPHOCTTa Ha BMPTYanusupaHu
CUCTEMMY;

* Hamanasa HeobxognmoTo speme 1 KBanudMunpara pabora 3a nogrotoeka Ha 0guTy;

CMrypHOCTTa M CLOTBETCTBMETO Ha PerynaunuTe e cbluecTBeH efemeHT 3a BaHxkute u
PurHaHcoBMTE MHCTUTYLMN. Te uecTo TpABBa A2 OTTOBAPAT Ha BUCOKM MIUCKBAHWUA Ha PerynaTopHuTe
OPpraHwm, 3a A3 3aNa3AT NEPCOHANHATE W KOPNOPATMBHK AAHHM OT aTakw, Ocurypasanero IT cuctemure
Aa OTTOBApAT Ha M3MCKBAHWATA Ha obwWonpueTHTe CTaHA3PTM M Npencpekn Mmaxe ga Buae
ONTUMW3NPAHO 33 BUPTYanu3MpaHu cpeam oT Power Systems™ CbpBBLPH, NOA YNPaBAGHUETO Ha
PowervVM®,

Persc
Platform Management

Hypervisor

vTrusted Platform Module
: FRgE S B e

PowerSC n3non3sa BCMukM BBLIMOKHOCTM Ha IBM Power Systems Software™ stack, or
Xnnepsaisopa npes MMKpokoga 1 BMpPTYanu3aumaTa A0 HUBOTO Ha AIX onepaunoHHaTa cUCTeMa,
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HaKTO @ ONUCaKo B ropHaTa rpadmka, BKAKYBARKM W MPEKOBMA TpaduK mexay HuBaTta. OCHOBHUTE
KOMMOHEeHTH ca onucanm B Tabnuuarta no-aony.

 Real Time . MOHHTOpHHI‘ Ha AIX cncremure 3a ' PowerSC  There is no
I Camphance Bl aAMUHNCTPUPaHe U HOTHMKALMA, B Cnyvak | Express specific
3 R ue CuCTeMaTa He OTT0BapA Ha 3a0MeHuTe Edition hardware
_NpaBuna B KOHPUIYpaUMOHHATA NOANTHKA. PowerSC  requirement.
Standard

4 L . : : Edition
TrustedBoot R 1

- ustpd Flrewail m«ouomucsa speme n pecypcn qpes PowerSC POWERG
oy ! BHEAPRBAHE H3 AMPEKTEH PYTUHI Memay Standard  POWER?7
BUpPTYanHu LANs (VLANSs) KOHTPDAHPaHN OT Edition  Virtual 1/O
- eAnH 1 cbly Virtual I/O Server (VIOS). Server Version
; : 2214,
or later :

2 Hpoaepnaa ABAIH BCHUKY An( CHCI’EMH 6b8 PowerSC  POWER
;ﬂﬁ'tWﬂfﬁ _ BUpTyanHata cpeg, ca Ha HeobxoauMUA Standard POWERG
‘Connect and | codpryepe u patch level. [peaocrass Edition POWER7
[ Patch. . CpeACTBa, Thit ue Bcuukm AlX systems ga Virtual /O
 Management 6vAaT ¢ HeobxoaumuTe 06HOBRBAHMS. Server Version
A ji o WUsnpawa cvobiuenun, ako cucremu ot 2.2.1.0, or later
BUpTyanHaTa cpeaa ¢ NO-HUCKO HUBO ce
BH/NIOYBAT B MpeKaTa uam e veobxoaumo aa
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Ce NPUNDHI HAKaKBO 0GHOBARBaHE, BLPXY

NDBEYETO cHCTeMM.

| Habmojaea cerperaupaTa na Bupivaniure. | PawerSC There is o T

3 mpexwor: NEERE IR Trlistad ¢ specific.
AT " Surveyor: | hardware | -
i : | requirement:

2.1.1.4. Npeancxkenve 33 PasBUTHE Ha BUPTYanu3aUMATa

OT HAKOANKO roauHM B BaHKaTa Teue APOUEC NC KOHCOMNMAALMA Ha NPUNOMEHNATA U CUCTEMUTE
8bPXy BUpTYanHa cpega pabotewa Ha gBoitka CbPEBLPU OT BUCOK Knac Power 770. Bee owe uma
AOCTaTBLYHO ronam Bpoii aucKpeTHU cucTemu paboTeun ebpxy no-crapu CbpBBPY nau blade wacura,
BbPXY TAX PaboTAT cTapn MM HENPOAYKLMOHHM CHCTEMM 1 cpean, kouto we 6vaaT npexsbpaeHn
BbpXy Apyra cpeaa B 6vaewe.

HaweTo BuxaaHe e, ue BCUKM GCHOBHW CHCTEMM Ha GakkaTa Tpabea aa 6vaaT pasnonoskeHu
BBPXY HAKO/KO ONOPHM CbPBBLPA M TaKa uAsIaTa cpeaa 2a Hbae pPe3epBUpPaHa, KakTo Mo OTHOWEHNe
Ha AOCTLAHW pecypch nameT U Npouecop BLTPe B OTAGNHUA CbpBBP, Taka W ga Gvae ocurypeHa
BUCOKa NPOU3BOANTENHOCT 1 Pe3ePBMPAHOCT Ha CBBLP3AHOCTTA KbM MpexaTa U AUCKOBUTE MaCUBH.

MpemuHaBaHeTo BbpXyY HAKOAKO ONOpPHK CbPBBHPA L@ NOCTUIHE CIRAHNTE LENN:

¢ PesepsupanocT — dokyca we 6bae msmecten BbpXy Pe3epenpaHeTo Ha uenwte
CbPEbLPH, 3@ He HA OTASAHWTE WHCTAHLMK

* NopobpasaHe Ha yTuanzauuata — cBoboakrua pecype B cucTemuTe e KOHCOAnAUpan
Ha EAHO MACTO M BuBa 3aemaH 1 0cBOBOKAaBaH ANHAMWYHO

* CraHaapTusaumn — No-NecHo ce cb3aaBaT WabaoHu u “golden copy” Ha onepaunoHHu
CUCTEMM U NPUNOIKEHNA

® ABTOMATH3MPaHE Ha MHCTANAUMATAE — ABTOMATUUHO NPOBU3MPaHe Ha Uenu cpeaw
Hanp. SAP, Oracle Apps.

* Mwurpaups Ha supTyanHute mMawumun — Live partition Mobility, unuumupana or
aAMUHWCTDATOPUTE MUIPALIMA HA BUPTYANHUTE MALIMHN,

¢ PasnpeneneHn nauucneHmna — yNecHeHoTo aeduHnpaHe, ynpasnenue n npemecTeaHe
Ha LPAR we posege ao no-go6po Pasnpegenenne Ha ¢yHKUMMTE Ha cpepata M
PasnpepeneHne Ha HaTOBAPBAHUATA,

* MoaroToBka 3a cnegBawnTe CTHAKK B CTpateruaTa- Active-Active DC u ch3gasaHe Ha
YacteH obnak

Obxsata Ha pa6oTata 3a8McH OT rOTOBHOCTTA Ha BusHec noTpebutenute aa ocsoboasT no-
CTapuTe MalnHW, KOWTO He Ca NpeaBuaeHM 3a uenTa. PaboraTa mosme Aa 6vae npurmovena 3a
OKONO 2 Meceua, Npu rOTOBHOCT OT CTPaHa Ha GaHKaTa.

crp. 19




TELELINK

2.1.1.5. Pesepsupane

TPapnunoHHKAT nogxoa npu pesepsupaneTo e aobasaHe Ha pecypc — NpoLEcopu, namer,
ANCKOBE, BXOAHO UIXOAHW aAanTepw, 3axpaHsawm BNoKose u Apym c NpeaBnAEH MEXaHUIBM NPy
OTnajaHe Ha oCHOBHMA enemeHT paboTaTa Aa NPOABAKN BbpXY pe3epsHmuA. PezepBupaHeTo Ha
BXOAHO-U3XOAHUTE ONEPALMM Ce ONPOCTABA 3HAYUTENHO, KOraTo CTaBa BBLNPOC 33 BUPTYaANU3MpaHH
cpeam.

IBM Power cbpebpuTe 06mnuaiino ce EKUNNPAT TaKa, Ye A3 ce MMHMMU3NPaA PUCKa OT oTnagaHe
Ha eanH enement. ly6anpat ce saxpaHsanns, auckose, MpeXoBK MHTEpdeAcH Ha MEHMAMMBHT

KOHTpONepute, a 0T CPeAHWA KNaC Harope M camure KOHTpORepu, HBA Fiber Channel & LAN
uHTepdeiicu.

KoHuenumata 3a pesepsupane MPOAvAKasa W 8b8 BUPTYanHa cpega. VIOS cbpsbpuTe ca
PE3EPBUPaHK, 32 Aa He NOBAMAAT HA BUPTyanHUTe MalllHK, KoraTo ce Hanoxu ga Hwvaar
pecTapTupann cneg Updates nnn ap.

Buptyanuure mpemosu m SAN WHTepdeiick cbwo ce pesepBupar, uan 8 “multipathing”
pexnm nnn ebs Fail-Over 8 3aBucumocT ot NpUAOHEeHUATa
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Client Partition

Pesepeupaneto Ha LAN B PowerVM cTaea HPE3 arperupaHeTo Ha HAKOAKO uHTepdeiica B
Etherchannel rpyna u AednHnpane Ha fail-over rpynu.

Pesepeupaneto Ha SAN uan auckosoTo NPOCTPAHCTBO CTaBa 4pe3 NOAAPBLIKKATA Ha AMCKOBa
Cpeaa ot Tvn Enterprise Storage Pool, FC muitipathing, NPIV

2.1.1.6. NoaoBpagaHe Ha YTUAW3AUMATA

OcHoBHUA npobinem ce kopewn B ToBa, Ye 0BMYANHO Tesu PE3EPBHN KanauMTeTH yBennYasaT
ABONHO ueHaTa Ha npuaobusaxe u eKCnaoaTauma Ha obopyasaHeTo, 3a TOBa e OT CbWECTBEHO
3HaYEHUE 3 ce OCurypH eGeKTUBHOTO N3N0A3BaHE HA CKBLA pecype. PeleHHeTo 33 BXOAHO-N3XOAHW
Onepalmnn Ca ONUCaHU B NO-FOPHAaTa TOYKA, 3 33 OCHOBHMTE — NaMeT M npouecop IBM npepgoctaea u
APYIY MexaHHu3mm,
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Pabotara c Enterprise pools no3sonaea HesaeTna KanayuTter ot eavH Aan aa 6bae AocTbnex
W OT Apyru, Toit Ye ga Gvge cuctemata no-edexTusHa, Msonupaneto Ha otaenuute Pool e
HANOMUTRAHO 3apaam:

nlr

Ha Buigarics ¢ Buziness Park Sola s Sgid Fing 12A Flooe 2
S0 40 40 ¢ Pk #1359 2970 40 42 « o telaiine com

* /muensnwpane - Sub-capacity nuuensMpaHeTo no3sonABa Ha GaMkaTa Aa He
MUEH3NPE LUANATA MALWKHa, @ 4acT OT Hen, IPYNUPaiiku eaHu 1 ChiuW NPUAOKEHNA
n Basn pawnm B8 eaun Pool, ¢ aocTaTwuHO pPe3epsHo NPOCTPAHCETBO MM ce
NPEAOCTaBA MBKABOCT Ha pecypca U edeKTMBHOCT NO OTHOWEHME LIEHA

* CmecsaHe Ha THnose onepaunm — MNpennsaneTo Ha pecypc ot batch zasskn npes
HowTa un kbm OLTP 8 pabotHo speme u 06paTHO 3a pasnuuuMTe CUCTEMM ,
YNTETHABA N0N3BaHETO Ha pecypc u nogobpnsa obwara ckopocT Ha paboTa

Unused capacity in SPP, is

Unused capacity in SPP, is

Set of mlcru-p rtltions

2.1.1.7. CraHgapTtvsaums, automated provisioning

k- i Shared Processor Fool

: redisiributed to uncapped H redistributed to uncapped H
{————1 micro-pariitions within SFP, e micro-partitions within SPP, ——»
1 1 ]
] ] 1
(i \ Shared | Processor Pool, o s

Enlitled Capacity
p Physical processor
vp Virtual processor

SPPn Shared-Processor Poal,

CranpaprusmpaHeto Ha LPAR, # cb3paBaHe Ha 6uBnuoTeKa oT “golden images” e nvpsata
CTbNKa KbM aBTOMaTU3UPAHRTO HA MHCTANAUMKTE M B NOCNeACTBHe 06NaYHUTe yenyrw. Chegsauwa
CTBIKa € aBTOMATHYHOTC NPoBU3NpaHe U ocaobomkaaBane, TOBa BOAM A0 no-edpexTmaHa pabota Ha
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OCHOBHHTE CbPBBLPU. OBWyaiine Takuea LPAR He ca 06Bbp3aHm ¢ HOHKPETHWA XapAyep 1 No3BOAABAT
TORAMA bBKABOCT NPY PA3NpPegeneHne Ha HATOBAPBAHMATA MEXAY OTAENHNTE YTEHOBE Ha nyna.

2.1.1.8. Live Partition Mobility - LPM

Crepa M3anbiHEHUETO Ha YCAOBMA ONMCaHM No-rope, CeeXAalWM ce TO TOBa — BUPTYaNnHUTe
Mawmnnk LPAR pa pabotat camo npes supTyantm npemecTsaemn WHTEPPEACH, NpUemaluna CbpBLp
A3 Wma AOCTATLYHO KanauwuTeT, 3a Aa obcnyxu nametTa, BHE moske 88 M3N0N3Ba MUIPAUUATS Ha
paboTtawm LPAR MEXAY MaWWHWTE

Live Partition Mobility

B pesynTam:

* Moxe aa ce ocsoboknaBaT NAaHUPaHO MalWMHY 3a M3BbLPWBAHE Ha CNMpaHe M Ap.
32 4acT AN LRNWA CbPBLP;

* Moe aa ce npemecrtear LPAR, B 3aBUCMMOCT OT TexywoTo HaTtosapBaHe Oe3
CAMPaHe Ha 0BCNYHBAHETO Ha KAMEHTH;

* Moxe pa ce nasvpwsa HW upgrade wan BKapBaHe Ha HOBW CLPEBLPW, KaTo Te
NNasHo ce HaToBapeaT bes Aa ce Hanara cnupaHe Ha npouecHTe.;

®* OcHoBeH enemeHT B Active-Active DC, KbaeTo we ce nOCTUrHe HOPMaNHO
H3NO/I3BaHE W Ha ABETE rpynK XOCToBe;

* B kombuHauma c knwvcrephus copryep PowerHA pasa asTomatmsaums Ha
Pe3epBMPAHETO Ha KPHUTHYHMW NpouecH;

cTp. 23




)

TELELINK

2.1.1.9. Noarovoeka za CTPATErMYBCKUTE MHULMATMBHK

3aBBLPWBAHETO HA KOMCONNMAMPAHETO Ha MIPUNOKEHVATE W TAXHATA BUPTYaNMBaUMATa e
HeobxoanMa CTbNKa 3a M3MbLAHEHMETO Ha no-mawabuute crpaternn no Active-Active DC
Cb3pasaHe Ha yacTeH obnakx.

Ynpaenewneto Ha BupTyanHute CbpebpH Ue ce KomMBuMWpa C agMHMHMCTPMpAHETO Ha
PECYPCHTE Ha MpPEXWTE U AMCKOBWUTE MAcMBM, Tbit Ye A3 ce W3NO/3Ba MaKCMMAAHO HaNWYHWR
KanauureT u Aa ce ocnrypu npoabaxasaHe Ha paboTara PN nAasnupaly cnupanma. KaTo ce yeenuun
AOCTBNHOCTTA Ha ycayraTa Ao 99.95% (oxono 4-5 yaca FOAMWIHO} H3 HMBO BMPTYanHa MalWHa 33
CbpBbpUTE, EAMMNHUPAHKK BpemeTo 3a nnanupan downtime Ha CbpBbLpPUTE.

2.1.1.10. U3rnouerns

Tpabsa aa ce ot6enesxu, ye npoueca He 6u TpabBano aa e camoueneH. Uma cuCTeMH, KOWTO
PaboTaT no-uzoanpamHo, ancksaT cneuuduyHo ynpasneHue u xapayepHa KOHOMIypaumMa mam ca
NOTUYECKU CAMOCTOATENHU, 3a TAX NpenopbKata e A3 ce M3non3saT OTAGAHWN CLPBELPH, KOUTO ga
bbaaT HagemaHu, npoussoauTENHY U C AOCTaTb4HO BL3MOKHOCTH 32 paswmpAasaHe. NPUNCKEHNATE
paboTewn BLPXy TAX 3aeMaT CPaBHWTENHO CKbN PECYPCH NOCTOAHHO W MOXE A3 He € LIeHOBO
edeKTUBHO Tesn pecypcu Aa 6bAaT 3aeT oT CbPBLPYM OT BUCOK KAAC.

TakuBa ChpEbpM ca:

* Management Servers - TPC, log noaobHun. CodryepunTte cucremu pabotewm sbpxy
TAX Tpabea aa 6vaar HesaBUCHMK OT HabnoaaBaHUTE W yNpaBNABaHK CMCTEMM. Mpn
eBeHTyanhn npobnemn B 0CHOBHaATa cpepa, Tesu CHpsbpu TPRGBA Aa MOraT Aa yKaar,
KbA€ M KaKso Aa ce npasn W MHGPOPMaUMATA BbLPXY TAX TpRbBa ga e AocTbnHa
HE33aBUCHMO OT CLCTORHWNETO Ha OCHOBHHTE;

® Backup & Recovery Servers — 3a 1ax CbULO BAXM ycnosmeTo, ye TpAbBa aa bvaar
OTAENEHN OT OCHOBHHTE MBLMHK. B cayuai, ue uma HY#A3 OT Bb3CTAHOBABAHE Ha
BUPTyanHa cpena Bbpxy OCHOBHMTE CbpBbPM, HAMA Aa e Heobxoaumo ga ce
Bb3cTaHoBABa M TSM u Tenvpsa cnep tosa ga ce CTapTvpa Bb3CTAHOBABAHE Ha
CpejaTa, HanpaBo MOXeE a ce 3aN0YHe Bb3CTAHOBABAHETO Ha BUpPTyanHaTa cpega;

*  WHcTanaumonku copebpu NIM — Te yacTuuHo AoNagaT B rOPHATE TPYNK, HO 3a TAX e
0COBEHO BaXKHO A3 Ca He3aBMCUMHK OT cpepnara;

¢ M3onupaun cpegyn — npeanonarame, ue HE3ABUCHMO OT BbL3IMOIKHOCTUTE 33 M30NaUMA
BUPTYanHKTE MainHu Ha PowerVM u PowerSc, HAKbAE We Ce HaNOKK UIrparkaaHe
Ha W301MpaHn cpeay, s3a NOBWWABAHE HA HMBOTO Ha CUIYPHOCTTa, reorpadcka
H30NNPaHOCT M Ap. NoAo6HK, Tam 61 MOMNO Aa e NOMHCAN 33 NO-MaiKK MaLLMHW
Cb0OBpaseHn C KOHKPETHU W3NCKBAHUA.

M3011paHeTo Ha CbPBBLPY MOXKeE Aa CTasa 1 3apaau

* [lo-BUCOKMTE M3UCKBaHWA 33 CKOPOCT U Tpaduk npes LAN u SAN - pesepeupaHeto Ha
LAN & SAN npes VIOS cupsbpu napasxogsa u namet 1 CPU. Npouecute no backup &
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recovery ca TMNWYHW NON3BATeNM Ha TO3N pecypc U He e uenecbobpasHo TSM
CbpBbpHTE 43 M3pa3xoABaT NPOAYKUMOHEH pecypc npes VIOS, KOFaTo Tesyn MawuHu
MOFaT AMPEKTHO Aa paboTAT ¢ sucorockopocTHUTe SAN & LAN HBA no-edpeKTUeHoO.
PesepBMpaHeTo Ha MbTMWATA M CUCTEMUTE CTaBa 4Ype3 KNbeTeprpaHe Ha camua TSM w1
CABOABAHETO Ha apanTepuTe.

* TecToeu u passoiHK cpean — npu 8HeApABaHE HA TOAGMW W HOBW CHMCTEMMW HAMA
HaTPYNaKu AaHHK, HeobxogrmK 3a napameTpUanpaHeTo Ha NPOAYKUHMOHHWTE Cpean,
W3onupaHeTo um Bbpxy apyrw CbpPBbPYU OT KNaca Ha NPOAYKUMOHHWTE e Aage
AOCTAaTLYHO AaHHK, 33 ToBa Kak A3 6bAAT KOHGMIYpUpPaHW Bbpxy NPoOAYKUMOHHK
Cbpsbpu Ge3 TOBa A3 M3PaIXOAM TexHM pecypcu wam A3 noenvse Bubpxy
NpoaykuMoHHuTe cpeaun. JonbannTtenHo mome aa 6baaT oTpaboTeann cueHapuy,
KOUTO Ca NO-[EeCTPYKTHBHYK — OTNaAaHe N Bb3CTaHOBABaHE Ha CbPBBLPH MAK CUCTEMMN,
6e3 ToBa pa nase edexT BLPXY OCHOBHMTE,

2.1.1.11.CTonknm

CTBMKA 1 - AKTYANM3MPAHE HA BUPTYASIM3AUMATA, TEKYLLO CbCTOAHMUE

B momeHTa 8 GaHkaTa NpMKNIOYBa NPOLEC 3a KoHCOAMANpaHE Ha onepauunTe BLPXY ABeTe
OCHOBHW POWer MalNHK B OCHOBHUA CaiT:

Managed System o Type Modeby Serial
B 9117510 .6566CAEL 4B ) T8 . 6D
1 8117-MMA = 0604214 8 6 64.00 32.00
7 R 36 0 oo

9117-MM8  06B332P . 36 20 32000 192,00

 Server-0 11 7-570-5M65

Pabotw ce ocHoBHaTa ABOIIKa CbpBbpU 9117-MMB aa 6vaaT rotosy 3a LPM, Tuii kato A0 CKopo
eaHa o7 TAax Bewe ¢ 2 VIOS CbpEbPA, a ApyraTa Hamawe paboTewo sTopu VIOS u UHCTaAMpaHuTe
LPAR baxa c egHa eauH enHCTBEH NbT npes VIOS.

Pecypca um e 3aeT c Tekywmute npunomeHua u ako ce manara Aa ce npexebpan uanata
paboTaTa OT eAuHNA Ha APYIHA HAMa A3 AOCTUIHE NameTTa. TpabBa aa ce HanpaBm ananns n aa ce
NPUCTENK KbM YBENMHABaHE HA NameTTa W OTKNKOYBaHE Ha npoLecopuTe.

9117-MMA n 9117-570 ca ¢ POWERG npouecop u obcnyeat SAP npoayKLMOHHATA cpega,
KOATO Ce NpexsbpnA sbpxy 9117-MMB mawuHuTe u we ce oceobogm cnep ToBa. BbamoxHo e Aa
6vaaT npexsbpnenn BbpXY OTAANEUEHUA CAliT M Tam Aa ce peanuampa rpyna cbvpewpu ¢ STDB-CC-
8205-E6C-SN062718T n/unu Server-9117-570-SN65ED&EDA, kouTto A3 nocpewiHaT HaTOBapBaHeTo
Nipn u3rpaxgaxe Ha cpeda 3a pasnpegeneHo o6paboTka.

Toea e 8 cb3Byyne cube cTpaTernaTa, ye No-CTapuTe MalluKmn Wwe 6bAAT NPemecTBaHn BLpxy
Tekywmna DR caidT, Ho HeroeaTa dyHKumA ce MPOMEHA Ha pPaBHONpaBeH aKTUBeH CaiT. 3a Tosea
cuuTame, obaue Ye TO3N knac ChpebPY Tpabsa aa 6bae obHoBeH npeau Tosa Ao POWER7/POWERS
3a ONTUMANHO NON3BaHE Ha PecYpCUTe, BIPaAeHaTa BUPTYaAM3aLnA | ap.
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B pesepeHua cailT cbpebpuTe ce nonzeart 3a Tecrose w obyuenue, a B cayuait Ha Hywaa
KPUTUUHKWTE Npunoenun Tpabea pa morar ga ce craprupar BbpXy 1ax. [lponssogutenHocTTa Ha
CbpebpuTe e memay 20-25% OT Tasm Ha OCHOBHKA, MNpun Tax obave He e n3sbplBaAHA peroHdurypaumn
3a Aa moxe 4a 6bAaT BUPTYanW3npaHu TexHuTe pecypcu.

-Type Modeli Serial:

s

| 8203608 0612406 1000 | i, 806 4 8bg. |

5 820S-E6C 0627187 6 6 64.00  64.00

Server 9117-570-SNESEDBDA . . IRV ST 8T 8y 3d00 ] 3200
TR EIVENT 8203-64A 0612406 1 1 800 800

CTbNKA 2 - OEHQBHABAHE

OcHoBHuTEe cbpebpy 9117-MMB {Server-9117-MMB-SNO6B331P u Server-9117-MMB-
SNO6B332P) ca cue 3aeT KanauuTer. 3a peanuanpaHe Ha rHBKaBa Cpeaa, KbAeTO egHarTa MalmHa
Mowe Aa noeme pabotaTa u Ha gseTte nopu u PYU HaManAsaHe Ha NPOMIBOAUTENHOCTTE, NOHe
NameTTa Ha npuemawara mawuHa Tpabea aa uma ceobogHa wact TONKOBA, KOAKOTO 3aemar
npouecuTe Ha ,u3TovHuKa”. MalwuHuTe ca oT npeanwHoOTO nokonedne POWER7 npouecopw u 6um
6uno aobpe aa ce 06HOBAT A0 NO-HOBUTE POWERS

Server-9117-MMB-SNOSB331P Satver-9117-MMB-SNI6BII2ZP

Sarver-9117-570-SN65EDEDA

Semver-9117-570-SNG566CAE Semver-9117-MMA-SN0604 214

B ocHosHuMa caiit 9117-MMA u 9117-570 ca c POWER6 npouecop u obcnyxsat SAP
NMPOAYKUNMOHHATa Cpeaa, KOATO B MOMeHTa ce NMpexebpnA BLpxy 9117-MMB mawHHuTe w we ce
ocaoboau cnep ToBa. Bb3amoxHO e Aa 6vaaT npemecTtenn Bupxy ,Kacos ueHTHR” M Tam Aa ce
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Peannsupa rpyna copsbpu ¢ STDB-CC-8205-E6C-SNO62718T u/unn Server-9117-570-SN65SED6DA,
KOWTO A3 nocpeuHar HaToBapBaHeTo NPy M3rpaaaHe Ha cpeaa sa pasnpeaeneHo obpaboTka,

$T08-CC-8205-E6L-SNOS2TI8T Senver-9117-570-SNE566CAE

Server-9117-MMB-SNOGBIZ1P Server-9117-MMB-SNOSBI3ZP

Senver-9117-520-SNESEDSDA Server-9117-MMA-SNOS04214

Tosa e B cb3Byune B cTpaternara, ye NO-CTapuTe MaWHHK Le 6baaT NPeMECTBAaHN BbpXy
Tekywmna DR caiiT, HO Herosata ¢yHKuma ce NPOMEHA Ha paBHONpPaBeH aKTWMBeH caiiT. 3a ToBa
CHnTame, 4e TO3K Knac cupevpn Tpabesa aa 6vae obHoBeH npean ToBa Ac POWER7/POWERS 3a
OfITUMANHO Non3saKe Ha pecypenTe, BrpageHaTa BUPTYAANIAUNA U Ap.

KaKkto e ocHOBHMA Taka u 8 OTABNEYEHHUA CAWT MMA MAWKMHKM, KOWTO OCTasaT Aa bvgart
AWCKPETHM KaTO 4acT OT TAX Ca CPaBHWUTRAHO cTapu - 9110-51A u 9111-520 cnopep, Hac Tpabea aa
6vaarT vsseaeHu ot EKCNA0aTauMA U NOSAPBHKA,

Mo-HoBUTE MawnHK ca npesBMAEHM 1 paboTat 3a TSM u TPC npunomenuaTa u ca C fOCTaTbLYEH
KanaunuTeT U NPOU3BOANTENHOCT 38 MOMEHTA.

DC UentpanHo ynpasneHue
Managed System: . S0 o Type Model: Serial - Tot Cores- . Act Cores. TotGB .- Act GB

o 1 e

" 0BS2EIR 4

WSEC | 0smaeT 5

8231-E1C 682EOR 4

Ipu roToBHOCT OT cTpana Ha BankaTa Guxme MOFAM A3 W3BLPLIMM NpoLeca 0nNvcaH No rope B
PaMKUTE Ha 2 kaneHAaPHW Mecelya.

cTp. 27




Cpoka He oTuuTa BpemeTo Heobxogumo 3a peopraHusauma Ha paboTara,

CTBMKA 3 - KPAMHO CLCTOAHME

Peannsnpaneto na Active-Active DC, 3aepHo ¢ Hywpara or no-gobpo pasnpeaeneHue Ha
H3UMCAMTENHNTE DECYPCH BOAW A0 apXMTEKTYpa, B KOATO B LienTpanto ynpagneHue umame none
eAHa ABOitKa eaHaKaN CbpBbPU Aybnupaun ¢ eaHa asoiika B Kacos LEeHTBP.

Server-9117-MME-SNOGB331P Server-9117-MME-SNOGB332P Setver-9117-MME-SNIOOX 4 Server-9117-MME-SNIOO0 XX

Mose aa ce uzbepe noaxoaa, eAHa oF mawuHute 9117-MMB pa 6bae npexsbpnena s Kacos
Uentbp u okono Hea pa Buvae Cb3faAeHa HOBaTa axkTMBHa cpeaa. 3a uenta TpaGea pa Gbpar
H3MbITHEHU CNeAHUTE NPeNOCTaBKN:

* [fla bvae warpageHa mpenosata MHGPACTPYKTYpa M NpekoHGNrypupaHm MpEKOBUTE
CermeHTH, Tbi Ye ABaTa caiita 4a ce ,BUKAaT” MAEHTUYHO

® BWPTYanHata Cpepa Ha AMCKOBUTE macuem ga Bobae M3rpageHa Aa npeacTasn no
€AHAKBE HAUMH KanaunTeTa Ha MaCMBMTE M Ha ABaTa CaiTa

Tosa U3nCKBa AOMBAHUTENHN AEAHOCTM Y BpeMme 3a OCHLWECTBABAHETO MM M 32 TOBA CYUTaME
3a O peanncTieH, NoAxoaa NPy KOMTO Ce NoAroTEAT ANCKOBW Macnen 1 Mpexu 3a Active-Active DC
W CNep TOBA Ce pa3BuBa BTOPaTa ABOIKA CbPBbPN.

Kanauuteta neobxopum 8 pasnpegeneHa cpeaa, ce KOMBUHKPa ¢ HATOBAPBAHETO Ha BCAKA
€AHA OT TAX Ha HWBO CalT, N3UCKBA BbB BCHUKM MALUNHN A3 M3 NoHe 50% PesepeMpaH kanayuTer,
33eAHO ¢ 06M4aAHOTO HapacTBaHe Ha HeobXOQUMAaTa WMIUMCAMTENHA cpepa. Taka ce nonyvaear
KOHUrypaumn 6nuskm ao gonnuTe:

OcCHOBEH UEHTLD 33 AaHHK Codua- LIY Batenbepr

* ABalBM POWERS E870 cbpBbpa BCEKH, BCEKM OT KOMTO:
o 28/40 (active/total) P8 cores
o 512/1024 GB RAM
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o 2 xEthernet controller each 2 x 10 GE FCOE + 2 x 1 GE
0 4 xQuad Port 8 Gb Fiber Channel adapter
o PowerVM Ent. AIX 7.1 Ent

¢ Hardware Management console

OcHoBeH ueHTbP 3a AaHHK Codus- Kacos LeHTep

* pnealBM POWERS E870 cvpsupa BCEKH, BCEKW OT KOUTO:!
o  28/40 (active/total) P8 cores
o 512/1024 GB RAM
o 2 xEthernet controller each 2 x 10 GE FCOE + 2 x 1 GE
© 4 xQuad Port 8 Gb Fiber Channel adapter
o PowerVM Ent. AlX 7.1 Ent
¢ Hardware Management console

Npeanoxenute cbpsbpu ca ot nocnepHoto nokonexne Power Enterprise , nossonasar ga ce
YBENUUAT OTKMIueHUTe aapa A0 40 M Aa ce yBennum nameTTa 61u30 ABOWHO. Py 3aKynyBaHe # Ha
BTOpK moayn Ha EB70 we moxe Aa ce yasom kanauuteTa,

B Active-Active DC cuenapua, LPAR we moraT Aa 6vaaT murpupaHn mexay agata caiita Ges
TOBa Aa ce oTpa3nsa Ha paboTata Ha KAneHTHTe ¢ TAX. [aHHuTe pasnoNoeHn BbPXY QWCKOBUTE
MacuBy cbulo TpABBa aa moraT aa 6bvaaT PasHOMNPasHO A0CTLNBAHKW OT ABaTa CANTA, TO3N MEXaHHU3bM
Ce peanusupa or HyperSwap dyHkumata Ha DS8000. HyperSwap cuHxpoHW3upa nocToaHHo AaHHuTe
MEXAyY AiBaTa OCHOBHN ANCKOBN MacBM M NPeAOCTaBA efuHHa BUPTyanHa cpega Ha AAN0BE OT gBaTa
Macnsa ¥ ocurypasa, Ye BCAKA MawWHa we paboTh ¢ NOKANHOTO CH Konue. MNpn npemecteane Ha
LPAR 8 otaaneuenus DC, HoBuA AMCKOB macue 3anoysa Aa paboTtn c HOBaTa BUpTyanHa malwmnHa,
o6pbLaiikv penankaunATa, Taka ye NbpBOHAYSNHNA CTOPMAXK Ad He ,M30CTaBa”,

HAonbarntentnte cepebpyu o6enywsawm Power cpefata Cblo uwie ce Pa3BWBaT M Le noemaT
HOBW dyHKumu. 3a Habaogerme W ynpasneHwe Ha Power Servers npemuHagar Kbm PowerVvc,
PowerVP codtyepHute naketu. Te ce HYXAAAT OT HAREMAHS CPeAa ¥ AOCTaTEYHO pecype. TSM we
YBENUYaBa CBOETO HAaTOBapBaHe M BKMIOUEHN QYHKUMM, npegnarame efiHa KoHpUrypauma, KoaTo
MOXE Aa 3ameNn TekywuTe Power710 v 740 npu HeobxognmocT:

e EguH IBM POWERS 5822 CbpBBHP:
0 16 akTmeupaun P8 agpa

128 GB RAM
2 x Ethernet controller each 2 x 10 GE FCOE + 2 x 1 GE
2 x Dual Port 8 Gb Fiber Channel adapter
PowerVM Ent. AIX 7.1 Ent

C 0 0 O

XapaktepHoTo 3a KOHbUrypauuaTa, ye 1A ule pasunta oTHoBO Ha pabota npes VIOS
HE3ABMCMMO OT 3aBUILIEHNTE N3UCKBAHMA 3a IO pecnekTeHo VIOS, Ho we Moxe aa BrAOYM BbSE cebe
€1 noseve paboTewy APUAOKEHWA W HAMA A2 Ce pasNn4aBa CblECTSeHO OT OcHOBHMTe ES70
CBPBBPM NO OTHOWEHKNE Ha BXOAHO-U3XOAHATA KoHdNrypauua. CoulecteeHo 3a CTanAapTUIMpaHeTo
Ha AeduHuunnTe Ha BUPTYanHM MalwWHK, asTomaTH3npaHe Ha deployment m noproToskata 3a
NpemuHasaHe Kbm oBnaunu yeayru,
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Mpw rotosHOCT OT cTpaKa Ha Gankata Guxme MOTAW fa M3BBPWHMM NpoLECa ONUCaH no rope B
PamruTe Ha 3 KaneHgapHn meceua.

2.1.2. x86 BupTyanm3aums

CopBbpHaTa BUPTYannaauma n KOHKpeTHO X86 BUPTYaNM3aUMATA € TEXHO/ONS, YMEeTO Cb3aaBaHe
u 6bp3 Temn Ha passuTHe e & cneactsme Ha 6yma Ha muKponpouecopute TEXHONOTMHK,
H3HNCAUTENHUTE peCYPCH M HEOOXOAMMOCTTa 38 NPEOACAABAHE HA HAKOI] OTPAHMUEHUA, HANOHKEHN
OT U3NON3BAHETO HA YMCTO Pu3MYecKa MHOPACTDYKTYPaE. M3NONIBAIKN TeXHONOMA 33 CLPBLPHa
BUPTYanusauua IT MHdpPacTpyKTYpHTE, NOCTUrAT MHOTO NO-BUCOKO KOHCONMANPaHE Ha YCAYTU BLpXy
eAnHALa dusnueckn pecype (15:1 u Harope), KOeTo 0T cBoA CTPaHa BOAW 40 APACTMMHO HamanABaHe
Ha pasxogure 3a xapayep, OXnawaaHe M enekTpMuecTso. AonrbAxuTenHo suptyanmusaunata
OCHrypABa N10rueckn CNoi, KOITO Nopagn u3uano codryepHata cu HaTypa NO3BOAABA AMHAMUYHO
u 6bp30 KOHPUIYpUpaHe Ha Bcekn €AUH KOMNOHEHT — AUCKOBK YCTPOACTBA, MPEMOBM YCTPOICTBA,
NPOLECOPY, NAMET M T.H,

2.1.2.1. KoHuenuua 3a passutue

Uenta wa HacToswarta rasa e ga NPEACTABM PeANUCTUYHA KOHUENUMA M CTpaTerva 3a
Pa3suTneTo Ha peweHwWATa 3a x86 BUPTYanusauua 8 bbnrapcka Hapoava BaHka. KpaitnaTa uen Ha
CTpaTervATa/KOHLENUMATA €, KOraTo TA @ M3MbAHeHa A3 CbliecTByBa eAWHHa nnatdopma 3a
BUPTYanu3aumA Ha x86 CbpBbPM, Aasawa yeHTpanuaupaHo ynpaeneHne, AbnGoka BUAMMOCT Ha
npouecnTe cay4wsam ce BLTPE M afeKBaTHM MEeToAW M NOAWTUKA 33 HabawpeHue u
Camoynpasnenwe Ha nnatpopmata. 3a 6azosa nosmuma ce npUema TeKyWoTo CbCTOAHME Ha
nAathopmarta 3a BUPTYaNMU3aLMA, KOATO UMa CNeAHUTE HEeAOCTaTbUM:

* ba3npaHa e caMo B OCHOBHNA UEHTLP 3a AaHHKM Ha 6aHKaTa —~ ycayruTe He moraT Aa

MUTpHUPaT cBOOOAHO M 3BTOMATUYHO MEXAY LEeHTPOBETE 33 AaHHK;

* fluncea ageksaTeH HaumMH 3a HabnogeHne n u3BecTABaHe NPY HaNMYNETO Ha npobnemu;

¢ PesepsupaHocTTa Ha LeHTLpa 33 AaHHK ce OCHLULECTBABA PBYHO — NpH Npobaem
BUPTYanHuTe MawuHu Ce CTapTHPaT pbyHO B pe3epBHUA UEHTBLP 33 AlaHHK;

*  [DaHHuTe BLPXY AMCKOBWTE Mackew ce PeEnAnKMpaT, HO OTHOBO NPU OTNAJaHe Ha OCHOBHKA
UEHTBP 3a AaHHKM e Heobxoauma pbuHa Hameca, 3a CTapTMPBHETO MM B OTAANEHEHUA
UEHTBLP 33 gaHHHK;

* Jluncea reo-aucTaHuMpaH UEHTBLP 33 AaHHM, KOHTO Aa ce U3NON3BA € CNYYal Ha ronemu
npnpoAHK BeACTBMA M aBapPHMM, KOUTO MOraT A3 3acerHaT meTpo paioHa, B KOWTO B
MOMEHTa Ca CUTYWPaHN OCHOBHWA N pe3epBHUA UEHTLP 33 AaHHW.

KpaitHusa pesyntar oT yenewHoTo usnbasenue Ha CTPaTervwATa 3a PasBUTME Ha peleHMATa 3a
BUPTYanu3auwn, Tpabsa Aa npepocTasa equHHa AnaThopma 3a BUPTYAAM3aLUMA, NpU KOATO HAMA
3Ha4YeHWe B KOW UeHTbP 3a AaHHM paboTaT yeayruTe. flnatdopmarta Tpabea aa pabotu HanvaHo
ABTOHOMHO, KaTo cama ce rpwM 3a pasnpegencHMeTo Ha PECYPCUTE 1 3BTOMATHYHOTO MM
CTapTMpaHe B ApYrMs UEHTBP 33 A3HHW B CAy4ail Ha O0TNajaHe Ha xapayepeH KOMNOHEHT oT
PEWEHHETO MW Ha LUENA UEHTBP 3a AaHHW B CASACTBUE Ha npupogHo beactene AWM asapuA.
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Mnatpopmata Tpabea pa npedocTass  BLIMOMHOCT Halt-KpuTMUHWTE  yeayru pa  paborar
EAHOBPEMEHHO B ABETE /IOKALMK, KaTO NO TO3M HAYMH NPy OTNagaHe Ha xapAyepeH KOMIOHEHT,
HAMA 112 UM3 HUKAKBO NpeKbCBaHe Ha ycnyraTa. ChblLo Taka TpabBa aa ce W3BbPLWBaA PeNAUKaLMA Ha
A3AHHWTE B OTAANEYEH LUEHTBP 33 AAHHM, KAaTO NO TO3M HAUYUH, C& OCMIYPABA BBIMOMHOCT 3a
BBICTAHOBABaHE HA ycnyrute B cnydail Ha npupoaHo GeacTsue man asapua ot Metpo mauwab.
Noruyeckn nnatdpopmara Tpabea A3 M3TNIeMAa N0 CABAHHMA HAUNH:

LeHTop 33 gannHu - LY LienTep 3a ganHM - KUY

leo flncranumpan LieHTsp 3a panHn

Chep yecnewHo peanusmpane Ha CTPaTeruATa, ule ColecTsysaT 3 LeHTbpa 3a JaHHK, KaTo
ABa OT TAX — T03u B LIY 1 103K B KL, we pabovar s pexnm Active-Active, a oTaaneuenun UEHTLP 33
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A3HHW, we pabotn B pewwm Stand-By cnpamo ocTaHanuTe AB3 LEHTbpa 3a Aauuun. Mpw
HEBB3MOMKHOCT 33 paboTa Ha ApaTa aKTUBHM UeHTLPE 33 AaHHK, yCAYrMTe we ce cTapTupart B Stand-
By ueHTbpa 3a gawHu. MNpu Hopmanwa paboTa ycayrure u NPHACHKEHWAT], We Ce NpemecTBaT
ceoboamo memay LY KL, 3a aa ce HanaHcupa HaATOBAPBAHETO Ha BCEKM eAMH OT UeHTpoBeTe, B
CAYMait Ha HeoBxoaAUMOCT 3a CNPaHe Ha HAKOM OT LEeHTPOBETE 3a AaHHN — BUAO TO 33 npodunnakTuka
WNH 33 OTCTpanABane Ha Npobnem, ycayrute aBToMaTMuYHO e ce MHIpUpPaT B APYTUA UEHTBLP 3a
Aannn. [lpn asapuiiHo oTnagaHe Ha KOMMOHEHT oOF MHOPACTpyKTypaTa, aBTOMaTH3aumMa M
NPeAedUHUPAHU MONNTUKK, 3BTOMATUMHO L€ NPEMECTAT OTnagHaNnA BUPTYaNeH pecypc Bbpxy
pabotewn komnoHeHTH, Ges HeobXoAUMOCT 0T YoBewWwKa Hameca. B CLILOTO Bpeme AaHHWUTe we ce
PENNUKNPAT aCHHXPOHHO B PE3EPBHMA LUEHTBLP 3a AaHHW. B cny4aik Ha cubuTne, npeauaBnKBawo
HEBDIMOKHOCT yenyruTe aa paboTaT B akTMBHUTE UEHTPOBE 3a AAHHU, HAN-KPUTHYHUTE YCAYrY, Lie
Ce CTapTnpaTt B pe3epeHun (Stand-By) uenTsp 3a ganku.

2.1.2.2. OCHOBHMW KOMAOHEHTH U MHCTPYMEHTY Ha peleHne 33 CbpabpHa BAPTYanM3auma

3a peanusauuaTa Ha kpaiiHaTa uen Tpabea A3 6bAaT M3nN0N3BaHN QOGP NO3HATH M HANOKHAN
C& TEXHONOrMMW, KOMTO We rapaHTUpart GeanpobnemuaTa paboTa Ha nnat¢opmata. B To3u peg Ha
mucan BHE seue e uabpano BupTyannanpawa nnatpopma Gaznpana na VMWare. VMWare e eanH
OT BOAGWNTE NPOMIBOANTENIM HA NOA06HN peweHne 1 n3BOpLT My € u3uAN0 oNpaBAaH K npasunen,

VMware ~ vSphere nnatdopmara ce e HANOXWUNA, KaTo HaW-A06POTO pewenne 3a CupeEbPHA
BHPTYanu3auua HaampaHa Ha xB6 apxuTekTypa. Ha nazapa e ot noseye oT 10 roAMHKU MMa Hag 50%
nasapeH AAn B pelseHMATa 3a CbpBbpHa BAPTYaNu3aumA. SIOrMHECKM OCHOBHMTE KOMMOHEHTU
HM3FNeKAaT NO CABAHNA HAYUH!
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Pu3nyeckn CHpBLPU — Duanuecku Cbp8bPH €3 OCHOBHMA KOMNOHEHT B naathopmata 3a
BHUPTYanu3aumna. Te ocurypReaT usuMcAnTeNHNA Pecypc HeobxoAum Ha nNpUNOKEHMMATZ |
ONepaunoHHuTE cuctemu pabotewm B BUpTyanusnpaHata cpega. 3a uenta morat ga bnaar
M3N0N3BaHM cbpsbpn IBM ¢ npoaykTos Homep 5463L2G (npumepHa KoHbHUrypaumwa 1) or
HaCTOAWOTO PamMKOBO cnopasymeHue.

VMware vSphere e XURepBain3op ~ codTyep € MHOFO Manbk ANCKOB OTNEYaTbK, KOHTO ce
WHCTannpa AVPEKTHO Bbpxy $usnuecku CbpELPM U OCMIYPABa BUPTYaNHWA CAOIA, B KOIHTO ce
UHCTANNPaT BUPTYaAN3NPaHKTE YCAYTH/ChpBBPM.

VMware vCenter Server e codryepHo NPUAOKEHNE, KORTO Ce MHCTaNMpa BbB BUPTYaNU3ALUNMOHHA
CPEA3 W OCUIYPABA HAAEKAHO M NECHO KOHPWIypUpaHe w Habnwoaexne Ha nnatpopmara 3a
BMPTyanuzauma. To KomyHukupa npes Layer 3 CBBP3AHOCT, AMPEKTHO C XUNpesai3opute U ce
M3MONI3B2 33 KOHPUIYpaUMA Ha BCUMKWM NapameTpy no Tax — MPEKOBHM HaCTPOIiKK, BUPTYanHm
HOMYTaTODH, BUPTYaNHW ANCKOBE, BMPTYanHM NPOUECOPH 1 T.H,

VMotion e TbproeckoTo HammeHoBaHue Ha TEXHONOIMATA M3NOAN3BaHa B NPOAYKTUTE Ha
VMware, koato ocurypsasa npemectsane Ha pabotewa ycayra ot eANH PUINHECKK ChPBBLP
{(xnnepsaiizop) Ha apyr, 6es Tosa A3 Hanara npekvcBake Ha paboTaTta Ha ycayrute. Tasw TexHONOrMA
€ OCHOBaTa Ha MOBHMAHOCTTA Ha NPWAOKEHMATE W YOOYTUTE Mexay OTAeNHMTE aKTUBHMW
nsuucnuTenin pecypeun (xunepsaiisopu). 5es Hem BCAKo fipeMecTBaHe Ha aKkTMBHa ycayra wam
NpUAoKeHne 61 6uao HEeBBLIMOMHO Bes PeECTapTupane Ha npouecuTe n NpekbceaHe Ha paboTara.
Mpoueca oTHeMa MHOrO Manko Bpeme, KaTo NPOABMKWTENHOCTTa My 3aBUCHM OT CKOpOCTTa Ha
MPEOBaTa CBBLP3AHOCT Ha XUNPEBANIOPUTE W KONMMECTEOTO ONepaTMBHA NamMeT W3NON3BaHa OT
NPeMecTBaHoTO npunoxedne. Hanpumep, axo NPUAOHKEHUETO wuma 3agenedn 16 rurabaiita
onepatMsHa M CBBLP3AHOCTTA Mexay cepenpute e 10Gbit/s, Bpemerto Heobxogumo 3a
MpemecTsaHeTo, we e noA 25 cexynau. Npes Tosa Bpeéme goctsna Ao pabotewmTe yenyry, we Gvae
NPEKbCHAT eAHOKPATHO 33 NO-ManKo oT 250 MUAKCERYHAN,

Storage VMotion e Thprosckoto HaWMEHOBAHWE Ha TeXHONOIMATA M3N0/13BaHA B npoayxrute
Ha VMware, koato ocurypssa npemecrsaHe Ha paboTewa ycayra oT eguu AVICKOB MacuB mau
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norwueckn aan Ha apyr 6es ToBa Aa Hanara npeKbCBaHe Ha paboTata Ha ycnyrute. Bpemeto
Heobxoaumo 3a npemecteaHeTo, 3aBucH AMPEKTHO OT NPOW3BOAUTENHOCTTA HA AUCKOBHA Macws,
0bema Ha BUpPTYanHaTa MatinHa u CKopoCTTa Ha SAN mpeixaTa. Hanpumep, ako umame ANCKOB Macup
€ NPOM3BOAUTENHOCT NPU NOCNEAOBATENHO YeTe Ha AaHHWTe 800MB/c, cropoct Ha SAN mpexara
16GBit/s w obem wa BupTyanHata mawwuma 500 rwrabaiita — spemeTo 3a Murpaums we Ovge
npn6ansuTenHo 10 MuHyTW. Npe3 Tosa Bpeme focTbita Ao paboTewmTe ycayrm, we 6vge npekbveHaTt
€AHOKPATHO 3a NO-Manko ot 250 muaucekyHan.

o Storage VMotion

HA (High Availability) e Teprosckoto HanmMeHOBaHMEe Ha TeXHONOTWATA WM3NON3BaHa B
NPoAYKTMTE Ha VMware, KOATO OCHIYPABA pecTapTUpaHe Ha yeayrute paborenu Bupxy oThagHan
du3anueckn cepsup {(xunepeaiizop). Tasn TexHOMOrMA e & ocCHOBaTa Ha pe3epBUpaHeTo Ha
NPUACHEHNA U YCAYIM OT HE-NNAHWPAHO OTNAZAHE HA W3YUCTUTENHW pecypcn. MNpoueca oTHema
TONKOBA Bpeme, KONKOTO e HeO6X0ANMO Ha ONepauMOHHATa CUCTEMA U npunoxeHnaTa (ycayrure),
Aa CcTaptupat. Mpoueca ce KOWTpoaupa OT camuTe Xunepeansopu, Korato ca chopmupann HA
KABCTEP # He @ HeOBX0ANMa MHTEPBEHUNA OT CTPaHa Ha CUCTEMEH aamuHucTpaTop, TexHonormata
U3NON3Ba MpexoBaTa U SAN CBBP3aHOCTTa Ha PU3MUECKMTE CLPBLPY, 33 Aa Habniogasa 3a oTnagaHe
Ha HAKOW OT TAX. AKO Ce YCTaHOBM OTnajane, yciyrute ce CTapTupar Ha gpyr CbpBbp.
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Operating Server Failed Server Operating Server

FT_(Fault_Tolerance) e TuLproBCKOTO HaMMEeHOBaHWe Ha TEXHONOFUATA WM3NOA3BaHA B
npoAaykTute Ha VMware, ocurypaBawa HenpeKLCBaemocT Ha KPUTUMHWTE yCayrn B cayyai Ha
OTnapaHe Ha HAKOW OT XMNPeBaii3opuTe, BbPXY KOMTO PaBOTAT. TexHONOrMATa €TapTUpa ycayrure
€AHOBPEMEeHHO BbpXY ABa xunepsaii3opa W ce rpwkuK 3a CUHXPOHHU3ALMATE MEMAY TAX, KaTo
PENANKHUPA BCUYKM KOMAHAW N3NBAHEHW OT eAHATa BUPTYanHa yeayra (npouecopHu uMknu, auckoen
OnNepaunk u Ap. BXORHO-U3XOAHN ONepaumK) BbpXy Apyrata. FT cheAn NOCTOAHHO CbCTOAHMETO Ha
OCHOEBHaTa ycnyra u CbpBbpa, BbPXY KOATO TA paBoTh. AKo ce ycTaHoBM OTNafaHe Ha CbPBbpa HAK
ycnyrata, mMurHoseHo (B pamkwte Ha 150 munncekyHaM) stopata (pennmkupaHarta) ycayra ce
aKTMBUPa U NOEMa BCUYKM 33ABKM NbPBOHAYANHO OBCNYIKBAHN OT Beye oTnaaHanata ycnyra. Toan
NPouec e HanbaHO Npo3payeH 3a noTpebuTens U oT Herosa regHa Touka, HHULLO HE CEe e CAYYMAO.

No Reboot
Seamless Cutover

w VMware, Inc,

Operating Server Failed Server Operating Server
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DRS (Distributed Resource Scheduler) e Toprosckoto HaumeHoBaHMe Ha TEXHONOMMATA

U3Non3saHa 8 nNpoayktte Ha VMware, KOATO ce rpwu 3a PaBHOMEpPHOTO pasnpegeneHne Ha
HaToBapsaHeTo BbPXY XMNpeBsait3opuTe. 3a peanusayuusTa v ce CNeAN HAaTOBAPBAHETO HA BCEKM eANH
CbpBLP (XMnepeaisop) u ako ce 3abenemu CepU03Ha pasNuKa B HATOBApPBAHETO Mexay TAX ce
npeanpuemar AeAcTens, 3a GanaHcupaHeTo um. M3nonsaa ce seue no3HaTaTa TexHoncrua VMotion,
KaTo ce B3ema B NPeBMUA M3NON3BAHNUA OT NPUNOMEHNATa/YCYrUTe pecype u ce NPecMATa, Kak Aa
6baaT npepasnpegenenn BbPXY (MINYECKUTE CbpBbLPM, Taka ue HaToBapBaHeTo fa 6vae
MaKkcumanvo banancupaso. Mpoueca mowme Aa ce KoHbMrypupa B Aetalinu, Kato 06eKT Ha
KOHUrypaumua e npn Kakea pasnuka HaTOBapBaHeTo 43 ce W3nbiHAsa BanaHcupaHe, Kak Aa ce
U3MTbIHABA (aBTOMATUYHO MAKM PBYHO) M ap.

TVMware, liw,

Physical Servers

DVS {Distributed Virtual Switch} e THPrOECKOTO HAMMEHOBAaHWE Ha TEXHONOTMATA M3NO0N3BAHE
B MpoAykTuTe Ha VMware, KOATO OCHIYpABa eAMHEH BUPTYaNneH KOMYTaTOp BbE BMPTYatmanpaHaTa
nnatpopma. Tosa e Heobxoanmo, 3a Aa ce OCHIYPU YeAHaKBABAHE Ha MPEIKOBUTE KOMROHEHTU B
uanata cpepa. MNo 163n HaunH ce u3BArBaT HeXenaHu Pasnnky B KOHUIYpauuaTa — Hanpumep
BUPTyanHa mpexa , X" Ha eiMHUA XMNepBai3op e NOCTaseHa Bbe VLAN10, a Ha apyr sbe VLAN11.
Tasn Kondurypauns e sannaHa, HO axo NPEMECTUM yCAyra, KOATO M3N0A3Ba BMPTYanHa mpema “X”
OT €AUHWA XMNepPBan30p Ha ApYruAa, ycayraTa we 3arybu mpemosa cebpsaHocT. DVS nossonssa
TakuBa rpewkn ga 6vaat uabernatn, usnonseaiiku egunnka MpENOBa KOHPUrypauua sbs pamkure
Ha BUPTYanHWa KALCTep. B cbwoTo Bpeme ce rpvxu 3a CAHXPOHU3AUWATE Ha KOHIUIypaumruTe Ha
BUPTYanHuTe KOMYTaTOPH M HANBLAHO NpeMaxBa BLIMOMHOCTTA, 3a nogobeH Bua rpewkn. B
AONbAHEHUE, N3Ba BLIMOKHOCT 33 HANATaHE Ha NOAMTUKM, BbPXY BMPTYanHUTE MPEKOBM NopToBe
Ha yCNyruTe u ce rpuKK, Tean NoAUTHKK i@ Ce NPEMECTBAT 338AHO C YCNYITUTE, KOraTo Te CMeHST
Xunepeaiiaopa B creacTene Ha VMotion, HA, FT uan DRS cobuTue.
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Storage Virtualization e TEXHO/IOTMATA, KOATO 1We Bbae ManonzgaHa 3a npegocTaeAHe Ha
€AHM K CbWW AWCKOBN PecypcH egHOBPEMEHHO B ABaTa UEHTLPA 33 JaHHM. TexHonorwaTta
NPEAOCTABA BLIMOMHOCT 33 NOTUYECKO YNPABAEHUE Ha PECYPCH, KOWTO He NPMHAANEKAET Ha eaMH
Pu3myeckn komteiivep (anckos macuB). BupTyanusaumsata Ha 6NOKOBO HMBO ce NOCTMra
Gnarogapenne Ha npoaykTa Ha IBM - SAN Volume Controller (SVC), obekr Ha HacToAwoTO pamKoso
cnopasymenne. TexHONOTHUATA e AeTalAHO ONNUCaHa B TOYKa 4.2. ot HACTOALIMA AOKYMEHT. BaxHo e
Aa ce otbenewm, ue 3a paboTtata Ha VMWare KnbcTepa 8 Active-Active pexxnm, BMPTYaNU3aUMATa Ha
ANCKOBWA MacHe e 3a8bMmKnHTenHa.

SRM (Site Recovery Manager) e TbPFrOBCKOTO HAWMEHOBAHWE Ha TEXHOMOIMMATA M3NOA3BAHA B
npogykute Ha VMware, KOATO OCUIyYpABa BbL3MOMHOCT 3a NAaHWPAHO M B CLOTBETCTBUE C
NONUTHKNTE 3a BBLICTAHOBABAHE OT NPMPOAHW BeACTBMA W aBapun, CTapTMpaHe Ha BCHMYKM
KOMITOHEHTW Ha BUPTYanHaTa Nnatdopma B OTAANEHEH UEHTBLP 38 AaHHKU. TEXHONOIMATA M3NON3BA
HANNYHUTE TeXHONOTUM, 33 A3 KONWPa AAHHWUTE, KATO 3anassa KOHOUIypaumaTa v CTpykTypa Ha
OTACAHUTE MPUNOKEHHA U YCYTN, B OTAANEUEH LUEHTLP 33 AanHu. B cnyyali Ha HeoBxogumoct oT
CTapTHpaHe Ha YCNYInTe B OTAANEUEHUA LEHTBP 33 A3HHKM, BCHYKN OCTAHAAN pabotewm ycayrm na
MbPBMYHNA LEHTLP 38 AAHHW Ce CNMPAT 1 Ce CTapTUPAT OTHOBO B OTABNEUYEHNA LEHTLP 338 AaHHW.
ToBa cTasa no npeasaputenHo Cb3A3AEHM W ONUCBHM NONMTMKM W nNpaswna. B cayuail Ha
HeobxoanumocT onepaumata e o6patTima. OCHOBHUS NAOC HA TAKOBA PEWeHWe € Bb3MOMHOCTTA ¢
HATUCKANETO Ha eAMH KNaBNLL, BCMMKM YCNYTM fa GbAAT NPexBbpeHN B OTAaNeveHaTa NoKauua, Ges
HEOBX0ANMOCT OT AONBAHNTENHA YOBEIYKA HaMeCa.
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2.1.2.3. CTunku Ha UMNNEMEHTUMA

ETanute Ha uanbiHeHn 3asucar NPAKO OT TOTOBHOCTTA H& MHGPACTPYKTYPHUTE KOMACHEHTH,
NPUADIKEHNATA W yCAyrMTe M3NoA3BaHKu B UT WHPacTpyKTypaTa Ha GaHKaTa. Kbm TO3W MOMENHT
FOTOBHOCTTa HAa MHPPACTPYKHTYPa € HeNbAHA M ToBa Hasara npeanpuemaHe Ha CTbNKM, 33 NOCTUraHe
Ha Nb/HA rOTOBHOCT, BCAKA OT KOMTO € ONMCaHa B HACTOALLMA AOKYMEHT, CTbRKWTE BKNIOYBAT
MPMBEXAAHE B TOTOBHOCT Ha HAKONKO OTAEAHW KOMNOHEHTa — MpexoBa MHPPACTPYKTYpa (Touka
3.1), SAN uHdpacTpykTypa (Touka 3.1), ancrosn macKen (Touka 4.2), nnatdopma 3a BupTyanu3auma
(HacroAwara Touka), npunomeHus u yCnyrm. B Tasu Touka AeTafinHO Ca 3acerHat¥ camo eTanute
CBBP3aKK NPAKO ¢ NnathopmaTa 3a BUPTyanausaumun, OCTaHANMTE eTanm or CTPaTeruATa, Ca sacerHaTh
B TEKYWWA AOKYMEHT, HO B APYTH TOUKM.

Hony usbpoerume demainnu deiinocmu He ca ¢ nocoveHa uHGuxkamueHa npodvaxcumentocm
30WOmMO 3a6UCAM OM MHO20 (AKMOPL, BHAOYUMENHO U HANUYUEMOD Ha aspeme om cmparHa Ha
Cayxumenume Ha bankamad. Benpeku moea crpamo onumana Hu CMAMame, e nocoveHus nepuod
30 UAAamd CIeiikd € peaaucmudeH U UsmbAHUM.

CTHMKA 1~ MEXOWMHHO PE3EPBUPAHE C FAULT TOLERANCE KOH®UMYPALINA

KbM HacToawms moment BUPTYanu3aLnoHHaTa NNaThopmMa e peannsupana HambAKO Camo 8
UeHTpanHo Ynpaenexne u He NPEAOCTABA BBLIMOKHOCTH 33 pe3ePBUPaHe Ha NPUADKEHMATA W
YCayrnte B cayvait wa npupopHo GeacTeme uam aBapuA 3acArauwlo panoHa Ha LUewtpanHo
Ynpaenexwe. BbamoxHo e Aa ce nanonasa Fault Tolerance pyHKLMOHANHOCTTA HaNMuHE BbE BEpCHA
6 Ha VMWare VSphere, NPH KOATO CUHXPOHHO MeMAay mMaluHWTe ce pennMMkupa He camo
BXOAHO/M3X0AHUTe onepauum CBbP3aHM C ONEPaTMBHATA NAaMeT, a W Te3M CBLP3AHW ANCKOBHA
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Macne. TOBa LWEe NO3BO/IM NPAKTUYECKN MUTHOBEHO NPEXBbpNAHE Ha fafeHa MallHa OT eauHKUs
caifT Ha gpyrua.

3a A3 bvae wmnnemenTUpana Active-Active KOHUenuuaTa e Heobxoaumo aa ce usrpagy
BUPTYanW3auMoHEH CNOW BBbPXY AWCKOBWUTE MacMBM. Npean ToBa A3 ce cayun Active-Active
KORHUENUWATa He Moxe Aa 6bae UMNnemeHTHpake HOPMaAnHo. Tasu CTbNKa e MewanHHa, Tpatea aa
Ce Cyumn cnep MNNemeHTMPaHETO Ha CThNKa 1 onucaHa B Touka 3.1.5 n Tpabsa pa e spemenHa.

* UaroveaHe Ha apxuTeKTYpa Ha pelieHveTo.

* OO6HoBABaHe Ha HaAWYHaTa AOKYMEHTALNA OTHaCAWA ce 3a XB6 BMpTyaausaumoHHaTa
nnatdopma.

* Ob6Hoeasane Ha VMWare WHPPACTPYKTYpaTa ao Bepeus 6.0

¢ Mpe-koHdurypnpare Ha VMware vSphere n vCenter Server 3a ynpasnexHve v
KOHOUIYpUpaHe Ha MIYNCANTENHUR pecypc.

* KoHdurypupaHe Ha BupTyaniute KoMyTaTopu M mpenm obesnevasaiwm 6esnpenaTcTeena
paboTa Ha ycnyri n npuaoxeHua e ABATa UEHTbLPA 33 AaHHM,

* TecTBaHe Ha GYHKLMOHANHOCTTA € NUNOTHA OT BAPTYanHa malvHa.

*  KoHturypupaHe Ha BCUuKM nan n30bpaHa yacT OT MawuHUTe Ha BbNPOCHATA
$GyHKUMOHANHOCT.

Mpu rotosHocT OT cTpama Ha BaHKkaTa Buxme MOMmM Aa U3BLPLIMM NPOUEeca ONMCcaH No rope B
PamkuTe Ha 1 KanexwpapHu meceua.

Npeanmcrsara 3a 6aHkaTa we ca:
- BuCOKa pe3epBMPaHOCT Ha YACT MAW BCHYKK X86 6Gasmpanu BUpTYaNHM MawmHK

AonbaHuTenHo awn KaTo 3amecTUTEN Ha Fault Tolerance pewenuero, moxe A0a ce uinonssa Site
Recovery Manager pewenve, 3a koeTo obaue ca HeobX0aMMU AOMBAHWTENHN auensumn. To we
NO3BOAYM CeMHU-ABTOMATUINPAHO NN IECHO PLYHO BKNIOHBAHE HA BCUUKN MaWWHW NPU OTNaZAaHe Ha
AOCTBLNA A0 OCHOBHUA storage, SRM peweHueTo e Msnonaea PENAUKNPaHUTE KONKA, 38 MALINHKTE,
KOWTO Ca Hann4Hu. He passusame aeTaitnHo To3M BapuanT, 3aWW0TO CMATaME, Ye e NO-y4a4Ho Aa ce
dorycupat cpeactsa u ycunma 3a BUPTYann3aumuA Ha QMCKOBMA MacKB W npemuHaBaHe KoM CTbAKa
2,

Tasu cronka e NPAKO 3aBUCMMA OT:

- Crwnka 1 - CvobpasssaHe Ha AusaitHa B OCHOBHUTE M3UUCANTENTHN UeHTPOBe ¢ Hait-gobpuTte
NPaKTMKK 1 NpemuHaBaHe Kbm efHOBpemetiHa paboTa / Mpewa

- Crbnka 2 - MarpamaaHe Ha WHGpacTpyKTypa 3a paboTa Ha gBa caita 3a NPHACHEHMATA,
KOWTO C& A0CTHNBAT OT BLHWHKM 3a BaHkata noTpebutenn u ca pasnonowern B NUHTepHer
nepumerspa / Mpexca

- Cmvnka 1 - Uszpawcdane Ha duckosa UHpacmpyxkmypa & mopeun yeHmbp 3a daHHU /
Buckosu macueu / onyuoHaaHo
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Taszu cTvnKa e KoceeHo 3aBUcHUMa OT:

- Crbnka 1~ OnTumunsnpane Ha BUpPTyanHaTa nHGpacTpykTypa. / x86 copevpu

CTBNKA 2 — NPEMMHABAHE KbM MTb/IHA ACTIVE-ACTIVE KOHDUIYPALNA

Crenxunte Heobxoanmn 3a npusekaate Ha nnNaTgopmaTta 8 TOTOBHOCT Ca CAEAHHUTE:

* M3roTBsHe Ha apxXWTeKTypa Ha peLIeHMeTo.

* ObHoBABaHe Ha HanuyHaTa AOKYMEHTaLWA OTHACAWA ce 33 X86 BUPTYaNM3aLMOHHATA
nharpopma.

*  DN3M4ECKO MHCTANMPaHE Ha eAHAKbE 6poit CopBbPM BB BLEXM €AMH OT UEHTpOBeTe 3a
A3HHW, TaKa OpasMepeHy, He BCEKU eANH OT LEHTPOBETE A3 MOXE A3 NOEME HaNbIHO
HaTOBapPBaAHETO H2 BCUUKM OCTaHANM,

* Mpe-koudurypupare va VMware vSphere u vCenter Server 3a ynpasaeHue u
KOHUFYpUpaHe Ha M3unCANTeNHUA pecypc.

* KoHdurypupane Ha guckoeuTe pecypey, Taka ye Aa ce ,BUHAATY N0 eANH U CbWM HaUNH OT
ABATa LUEHTBLPA 33 A2HHK M OT BCUYKKM XMNePBai30pH yHacTBalM B METPO KAbCTepa,

* KoHgurypupane Ha Metpo aberep MeNAY LeHThpa 3a AaHHu LlenTpanHo YnpasneHue u
Kacos LienTobp. Tpabsa aa 6vaaT usnonseanm CneaHuTe TeXHOAOIMM rapaHTHpawm
HENPEKBCBAGMOCT, Pe3epBUPAHOCT, MOBHAHOCT Ha NPUACHKEHNATA W 6anaHcupaHe Ha
HaTOBapBaHeTO memay ABaTa UeHTLPa 3a gaHku: FT, HA, VMotion, DRS.

* KoHburypupaHe Ha BupTyanHuTe KomyTatopu u mpemu obesneyasawm beznpenatcrsena
paboTa Ha ycnyrv u npunoxenun 8 osata UEHTEPa 3a AaHHW.

¢ TectsaMe Ha GYHKLMOHANHOCTTE C NMNOTHA rpyna oT BHPTYanHU MalunHm,

* UmMnnemeHTHpaHe Ha GYHKLMOHANHOCTTA 33 BCUYKM BMPTYANHU MALWNHK B KNbCTEpa.

* KoHdurypupane na codryep 3a HabnoaeHWe Ha cpepaTa 3a BUpTYanuzauua vCenter
Operations Manager.

Mpu roToBHOCT OT cTpaHa Ha BaHkaTa Guxme MOrKM ga M3BLPLIMM NPOLLECE NO NOATOTOBKa
Ha NNaTGOPMaTa 3a BUPTYANN3aUMA B PAMKNTE Ha 2 KANEHAAPHM meceua.

Npegnmcrsara 3a 6ankaTa Lte ca:

- 100% pesepBupaHocT Ha x86 GasupannTe BUPTYaNHN MalMHK;

- ABTOMaTM4HO pasnpepnencHWe Ha HaTOBAPBAHETO;

- ABTOMaTHYHO NpexsbpnaHe npu npobiem B HAKOH oT calToBeTe;

- BwamorkHocT Ha Bcekv caiiT 4a noeme n3yano HaTOBapPBAHETO Ha OPYTHA;
- fllecHo ynpasnenne u troubleshooting.

Tasu cTenka e NpAKO 3aBucuma oT:

- CTbnka 2 - UsrpamgaHe Ha Active-Active UEeHTPOBe 33 AaHHM. [ X86 copebpu
- Crvnka 1 - Marpampane Ha guckosa MHPPACTPYKTYPa B NbPBMUA LUEHTBLP 33 AaHHU / ducKosy
macusu
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- Cmbnka 2 - U3rpamaanre Ha Stretched Cluster — Active-Active Datacenter.
Taau cTbNKa e KOCBEHO 3aBUCHMA OT:

- Crbika 3 - OnTummuanpane Ha Active-Active ueHTpoBe 3a AaHHu. / X86 copevpu

CTBMKA 3~ PASLUMPEHWE KbM TPETH UEHTBHP

Chep warpawpaneto Ha Tpetu PE3EPBEH OTQANEYEH UEHTLP 3a AaHHW, pelieHueTo 3a
Bhptyannsauun Tpatiea ga 6vae Haarpagero ¢ SRM PYHKUMOHANHOCT.

Heiinocure, kowro Tpabea ga 6vaar M3BbPWIEHK ca:

* M3roteane Ha apxuTeKTypa Ha pelenneTo.

* O6HoBABaHE Ha HanuM4HaTa AOKYMEHTaLMA OTHACAIUa Ce 3a x86 BUpTYanM3aLMOHHaTa
nnarpopma.

¢ Kowdurypupane Ha pennukaumna npes SRM (Site Recovery Manager) MEMAY UeHTLD 33
AaHHK LieHTpantHo Ynpasnexue u pesepsrua OTABNEYEH LEHTLP 33 AAHHN.

*  KoMdurypupaue Ha penankauua npes SRM mexay ueHTsp 3a gaHnu Kacos llenTep 1
PE3EPBHUA OTAaNEYEH LEHTDD 33 AaHHW.

¢  W3sbpwsaHe Ha TecToBe.

Mpu roToBHOCT OT cTpaHa Ha GakkaTa Buxme MOFAY Aa N3BLPWMM NPOLIECA NO NOATOTOBKA Ha
naaTpopmara 3a BUPTyanusauma g pamxuTe Ha 1 KaneHpapHU meceya.

Mpeanmcrearta 3a 6ankaTa we ca:

- Bbamoxwocr 3a craptupane Ha 30% or PecypcuTe B OTAaNEUEHNA CANT NPW OTNaAaHe U Ha
ABaTa calTa;
- NlecHo ynpasnenue n BbactaHosABaHe Ha WHPACTPYKTYpaTa B NbPBOHAYANHMA 1 BUA;

Tasu cTbnka e npako 3aBucuMa oT:

- M3Crbnka 3 — Usrpampane Ha KOMYHWUKAUHOHHA MHPPACcTPYKTYpa 3a HymauTe Ha LenTepa
3a Bb3CTaHOBABAHE Clea HHUMAEHTH / Mpextu

- Crbnka 4 - w3rpampane Ha UEHTBD 33 BLICTRHOBABAHE NPU MHUMAECHTK. [ X86 copsbpu

- Cronxa 3 - 3awmTa Ha gaHHuTe B DRC / BUCKOBM MacHBK

2.2. Active-Active Datacenter

2.2.1. PazeuTtue Ha HA APXUTEKTYpUTE 3a peanusauma Ha Active-Active DC

ApxutexTypata ,Active-Active Datacenter” ce M3N0N3Ba 33 €4HOBPEMEHHOTO M3NOA3BaHE U
Pe3epBnpaHe Ha CbIECTBYBALLMA KANALUTET, KATC OCHOBHUA $okyc e 3awmTa 0T Cpus M B NO-Manka
CTeneH epeKTUBHOCT P YTUAN3ALMA Ha obopypsakero.
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Active/Standby e Tpaguumonkua BapWaHT 3a apxnTexkTypa oT nvpeute IT npobnemu —~ cTap,
HBAEHARH 1 CKbN 32 MMHUMANHOTO NPEAOCTaBEHO NOKPUTHE. YecTo pesepsHuna DC cTaBa ugeHTU4EH
Ha akTuBHuA DC u Tosa ymennuasa pucka, 3auwloTo MHOroO OPraHM3auuMM WCKaT fAa WM3non3saTt
PE3EPBHNA 33 pa3BOiiHa Cpeaa BMECTO Aa O OCTAaBAT HepaboTew — B gelicTBUTENHOCT YBeAKYaBaT
3HBYNTENHO TAXKGTO RTO.

Partitioned Active e eaHa cTbhxa Hanpes npeag Active/Standby B8 ToBa ue u Asata DC
0B6CNYHBAT KAMEHTU KaTo Pa3/UYHN NPUNOMEHUA Ce CTApTMPaT Ha PasfiMUHMTE CaliToBe M ce
Pa3sMEeHAT BbE pesepsupaneTo MM. Toan NoaxoA NO3scnABa Aa Ce pe3epaupaT npunoxexua bes ga
ce Hanara Aa 6bAAaT NpOMEHAMM 3apagM HOBaTa TONOMOIMA. NpenacoysaHeTo ctapa Ha Gasa
reorpagcko NpunoeHne, Homep Ha AKayHTa, ANPEKUMA U Ap. — XapaKTEPHOTO TYK € Ye noseueTo
notpeburenu pabotart 8 egHoTo DC, ApyruTe B ApYro HO HMKOTa ABeTe He cCMecBaT cpeamTe, C
U3KNloYeHne Ha KatactpodaneH cpus C ocTaHan eauH eauHcreen DC. PaspenaHeroc HMa
novpebutenute nossonAsa aa ce Hanpasn enHONOCOYHA pennMKauuA oOT BCAKA CUCTEMa,
HeAoNycKainku KOHPANKTH B aaHHUTE W OCUTYPBANKU aTOMaPHA KOHCHCTEHTHOCT,

Asymmetric Active nnn Active/Query o3Hava ue camo efHata basa e & perxum read/write a
HEeNHATa penauKa moxe 4a Ce W3NON3Ba B read-only npunoxenna. Motpebutennte Kouto yetar
Mmorat aa 6vaaT o6cayKsaHn CBOATA NOKaAHA Gasa AaHHW, Ho noTpebutennte 0bHOBABaLM AaHHNTE
TpAbea Aa ca cBLP3IAHU KbM Mbpsara. lpunoxenunTta Tpabea aa Gbuaat NPOMEHEHW, TaKa Yye Tpabsa
A3 ce Npenpawar 3aABKMTe KbM aKTyanusupalwara 6asa. CoutecTByBaT MpeMOBM yCTpoiicTBa, KOMTO
BbpwaTt Takaea paborta, namanasaiky AAMWHUCTPUPaHeTO Ha Baante u HamanAea oTpameHueTo
Bbpxy Oasure,
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+

Apyr sapuanT e aa ce ny6aukysar AaHnute npes web service unm Layer 7 URI pyvnpane npes
Server Load Balancers uau nopo6un. Kakto w NPEAUIIHNTE peweHna no-HanpegHanuTe
OPranu3auun BHEAPABAT  zero-outage NPUNDKEHMA KaTo Manonzsar N u N+1 KoHKypesTH
WHETANaUMK.

Active/Active o3nauaea, ue scuuku DC NPEeaoCTaBAT eaHa U CblLE YCAYra Ha BCUYKM CBOM
notpebutenu sve BCcHukm DC CMHXPOHHO. To3u metop, npepocrasa transparent fault tolerance
BKNIOUMTEAHO W HKBO ,,06naK", yenyrata npogbnkasa aa pabot™ npu nnarnpany wan He nNAaHUpaHW
CNMPaHUA, 3a0TO Ha NPaKTMKa € eaNUH U Cbuwm ,06naK”, ChbluecTBeH enemeHT e ocurypssaHe Ha
KOHCUCTEHTHOCT Ha AaHHWTE eIHOBPEMEHHO U Ha ABETE MecTa.

KoHcrauTHocTTa ce ocurypssa ot €AHa CTpaHa OT NPUNOKEHWETD, aKo e NOAroTBeHO 3a
nopcbua pabora, ot ppyra CTpaHa C MEXaHM3MM, KOMTO MNO3BONABAT NPUNOKEHUATA Aa ce
abcTpaxupat Kbae B ARICTBMTENHOCT ce HamupaT TexHuTe AaHHKW — Storage Virtualization.

HaHunTe ca KpuTnyHa yacT ot peweHwnero 3a Active/Active DC & cpega Ha IBM ANCKOBW MacuBK
CbLieCTBYBAT A8 NOAXOAA, M3NONIBAHM 32 PEAAM3UPAHE Ha CHHXPOHW3ALMATA;

HyperSwap - Power mawunute n DS8000 MacuBuTe paboTAT CbBMECTHO, TaKa ue He3aBUCHMO
OT pasnonokeHneTo Ha VM Ha eaHa cpega, TAXHOTO RpemecTBane BbpXY APYr ChpBbD MAN 4PYT caiT.
Te BuHark paboTaT € NoKanHuA Auckos Macne, 3a Aa & OCMIYPH MaKCMManHa NpPOU3BOANTENHOCT W
MHUHUMANHO 3aKbCHEHWe,

Storage Virtualization — B To3u NOAXOA AaHHWTE Ce MPe3eHTHPAT OT BUPTYaNH3aLMOHHHA CNON
B No-6An3kua A0 npunomenna SAN, HO panHHuTe No-CKOpo ca B moaena Asymmetric Active 1 6u
MOTI0 Aa Ce NONYYM 3HAYUTENHO HaTOBapBaHe NPW rofnemMu onepauyn 3a 06HEBABAHETO UM.

2.2.2. High-Level Design na HA
Brheemaame HAKOM NOHATWA
OoR - Out of Reach — oraaneuen DC
Active/Active B rpagckm ANCTaHUMK — Metro Area

XapaKTepHOTO Ha NpPeACTaBEHWS HA CXemMaTa MOAEN e, Ye OCHrypsaBa Bb3ICTAHOBABAHETO Ha
paboTaTa B U3KNIOMUTEAHD KpPaTKU CPOKOBE — 10 HAKONKO MWUHYTH 8 CNY4aA, KOFaTo ce pectapTpa
BLPXY OTRANEYCHUA CalT.
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People and Pracess: RTO seconds to minules

+ Business Aligned Focused support modet

* Proactive Service Management: auto-bypass vs
restoration where passible

* Agile Change Management process

* No Disaster Recovery required

= Sync & Async logical replication

* Active Activa Pair can be in same DC or Meiro

* No DR - OoR used for RO, bateh, reporting, anaiytics
and #ive during change of Metro pair

Enabling Technologies

5'

| * Global Traffic
* Block and Logical level Sync and Async Replication
* Metro & Global GDPS/GDPC and “Q-Replication®

Applications

+ Middleware Grid for seasion management Active Active Metro Pair with OoR Query/Warm
* App or technology may implement duel commit Capacity > 250%
* Logical bidirectional replicalion may mandate application

mitigation and changes

* Application may implement "soft locks” to use OoR

Tpa68a aa ce uma 8 NpegsKg, Ye AONBLAHUTEAHOTO Pe3epBUPaHE Ha KanauuTeTa € No-roasm
OT 250%, ako uckame ocBeH aaHHWTE Aa bvaaT cnasexn » SLA 3a NPOW3BOAWTENHOCT NPW OTNAdaHe
Ha uAn canT.

(lph moaena otaaneueHns cailt ce M3noN3Ba KaTto RO unn Test&Dev caiit, Ho He pafoTu
AKTUBHO C npuemaHuTe AauHW. Huwe npegnarame 8 OTAANEUEHUA CalT A3 Ce M3BbpWBaT
npoueaypuTe NG apXMBUPaHE Ha AAHHUTE W TAXHOTO CKNagnpaHe Ha NeHTH.

Mpw nzrpaxnane Ha apxXuTekTypa 3a pesepBupade GasupaHa Ha TPW aktuemwm DC ocBen
npakThyeckn besoTnagHata pabota Ha caintosere, eGeKTMBHOCTTA Ha aHraXupaHua Kanauuwrer e
MHOro no-ronAama,

O6uvaiinoTo pesepenpate e >250%, 3a ga Gbge NOCTUrHaTO CLLWOTO obcnyxBane npu DR
cutyauma. MNpu 3 aktmeemn DC e Heobxogumo aa Gbae PE3EPBUPEH CAMO e41H OT TAX, ADKATO ApYruTe
ABa NpoabKasaT fa paboTat, Torasa Heobxogmumua 3a pesepenpaHe KanauuTeT Hamanasa go
>150%
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* Proactive End to End Fully Managed Maodel

+ Technical Leadars Responsible for the Service

* Dedicated SME staff aligned to business sefvices
« Globa! distributed staff for 24x7x365 coverage

+ Virtual Colocation for efficient communications

* Daily Change Managemant calls, Agite Delivery,
Confinugus Operations

2 1T Technology - The Easy Part!
* Plaiformn as a Service designed for Always On
* Identical in all 3 locations - all live

* Automated and end-to-and menitored

* No HA takeover, all components live

Enabling Techriologies notin HA Solutions:

* Giobal Traffic Management

« Application Session Replication Grid

* Bidirectional Peesr-to-peer Logical Data Replication
R 5 Must Think Differently )

* Plattorm mandates Non-Functional Requirements

« Think “Integrate across the WAN®

* Non-destructive updatesiroleases/schema changes

* Eventual Data Consistency

* Must Generate Unique Indaxes/Ksys/etc.

= Explicit SQL required for data conflict remediation 3-Aclive Platierm as a Service

* Application may implenient “soft locks” ta mitigate
data conflicts

Capacity 15075

Cimtrwm 7 Thean Aaéhin v rmebhinmtbos Adimbeib ba sl

2.2.3. Peanuzauns

Active-Active DC we Ocurypu no-po6poTo oNoA30TBOPABAHE Ha HANMYMUA pecypc, kato ce
M3N0N382 aKTMBHO 06opyABaHETO, KaKTO B 6/ 1M3KK Taka U B otaaneqenna DC. MNoanTuBeH cTpaHuueH
edeKT e, 4e NOCTOAHHO wWe 6vae nopavpaKa cpesa © BUCOKa HAAEKAHOCT 38 KOMYHUKAUMA U C
Bb3MOXHOCT 33 NnpemecTsaHe Ha BUPTYanHU cpegm MEMAY ABATA LEHTbPA 3a AaHHM 3a NAAHOBM
CAMPaHKUA Ha CbPBBPH U AMCKOBU MACUBU MAK Npwn eseHTYaNHa aBapma.

M3ucKsanunTa 33 NPOMIBOANTEAHOCT AUMUTH PaT PascToAHWETO Mexay caiToBeTe € Bpb3KaTa
meay Tax. Ta Tpabsa Aa e nop 100 Km., KoeTo e M3MBbAHEHO, NPW W3NOA3BaHE Ha ABATa CaiiTa B
Codun. 3a aa ce enumnnnpa “Split brain“ npobnema, Tpabaa Aa 6vae oprannznpaH TpeTH Noruueckm
calT, KoliTo Aa yuacrea s KOMyHWKaUuuATa Ha SAN u auckoeute PERAHKAUMK He3aBUCHMO OT
OCHOBHMUTE, 32 HEro e OCTaTbYHO Aa Bbae E/IMMYHUPaHa BEPOATHOCTTa A3 OTNAagHE eAHOBPEMEHHO
€ HAKOW OT ABATa OCHOBHM CaiTa. B MAANHUA CNy4ail ToBa e uaHeceH oduc ¢ FC AWUCK 33 KBOpYM
3anucute, Ho MoXe 43 bbae W pesepsupan AUCKOB Macne HAKOW 0T DC cbe cobeTBEHN NMHNK 33
AoCTbN A0 SAN U 0TaENHO 3axpaHBaHe UPS,

3a ocHoBHuTe UNIX CbpBbpW, NbpBaTa CTLiKE @ KPUTUMHWUTE CUCTeMM, KOWTO paboTAaT B
KnbCTepHa cpesa Aa 6baaT BupTyanmsupann u A3 WMAT 3HANOMMYHW NO NPON3BOAUTEAHOCT M
apXUTEKTYPa 4YNEHOBE B OTAAAEYEeHMA caliT. YacT oT KOHUENUMATA 3a OCLbBPEMEHABAHETO Ha

uHpacTpyrTypaTa.

3a cuctemuTe, 3a KOUTO He e npeasnaeH PowerHA knbcrepen codTyep Wwe ce u3nonzaa Live
Partition Mobility, Taka ue A2 € Bb3MOMHO pPBYHOTO NpemecTBaHe BbpXY Apyra malwuHa
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(BKNtounTENHO M BLPXY OTAANEUYCHNA caitT), 32 A3 Ce OCMIYPHU Bb3IMOXKHOCT 33 MNAHOBO CNUpaHe Ha
OTAE/HU CbpBbpU. OTHOBO YCNOBMETO € Ad Ce M3PAaBHAT CbPBLPHTE OT ABaTa UEeHTHPAa 33 AaHHMK.

Sener-9117-MME-SNOSBI31P Server-9117-MME-SNOGB332P Server-9117-MME-SNI0D0(KK Server-3117-MME-SN000C 0!

Cnassaitku cTpavernaTta Ha GaxkaTa 3a ToBa KPUTMYHUTE cucTemn Aa paboTaT B KAbvcTepeH
PEXHM, Npenoprusame KNbcTepupanute VM aa paboTaT B eauH # CbLUM CANT 8 KOHKYPEHTEH PEMM,
a mempy caiitosere B active-standby.

YuacTealum mawmHi (pasumTa ce, ue KAbCTEPUPAHKTE NPHUAOHKEHUA BEYe Ca NPEXBbLPAEHH BbE
BMPTYanHa cpena — supxy POWER 770) :

- ApoitkaTa Power 770 Ha OCHOBHMA CalT MAM TEXHUTE HacaeaHVUM, cnopes CTPaTerMAaTa 3a
obHoBABaHEe ;

- HoBea Power7 mawunHm o7 cbms knac nam POWERS MalunHa 8 Kacos ueHTbp;

- fApata DS8x00 cbc crapTupana pennnkauma M wHTerpauma  Ha  HyperSwap
GYHKUMOHAAHOCTTS;

Storage design

OcHoBHaTa Uen e Aa ce enuMUHUpPa ONAcHOCTTa OT 0TNajaHe Ha OCHOBHUA AWUCKOB Macws,
KbzieTo pabOTAT BCHMKM YneHOBE Ha KhbCTape, 3abaBeHOTO/PbUHO pecTapTupaHe 8 OTpaneyeHun
caiiT. B active-active 2 sites KoHdUrypauma, HyperSwap asTomaTuuHo noAAbPKa peniMKauus Ha
AGHHUTE MEXAY ABaTa ANCKOBU MACHBU KaTO eIHOBPEMEHHO C TOBA OCUTYPABA HA NPUAOIKEHWUATA
tpeaa, B KOATO Aa ca Online. B cayvail, ye OCHOBHMA AMCKOB Macue oTnagHe (NnaHrpaH wan ne
ANAHNPAHO), BCUUKN NPUAOKEHNR Ce NpexsupAAT Aa paboTaT B pesepsBHMA gucKoB macks. B Tozn
cnyyait PowerHA® SystemMirror® W3BbPLIBA NPEXBLPAAHETO U Cef TOBa HOBOTO CUHXPOHUIUpPaHe
Ha AAHHUTE KbM BbL3CTAHOBEHMA MaCcHB.

*  AKTHBHUTE NPUAOMEHMA PabOTAT U Ha ABaTa caiTa A n B;

* ma no ABe MaLKHKN BbB BCEKW OT CaliToBETE MK 06wo 4 Power cvpsbpy

* Bewuku yyacteat B mirror groups, KOHQUIYpupaHu aa nsnonseaT HyperSwap® mam
TpagnumoHkata in-band dpyHkuma.,
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MNpn Heobxognmoct npunoxenmneto Aa npemuHe oT callT A Kbm caitT B (aBaTa cbpsbpa cnnpar
W €3 HeJOCTLNHM, ZUCKOBMA MACHB € OTNaAHan) NPUAOMKEHUETOD npoavn#asa Aa paborn ot
BTOPWA CAlT M BTOPUA MacMs cTasa OCHOBEH, npoueca e aBTOMATHYEH M C W3NON3BAHETO Ha
HyperSwap aedunmunnre Ha mbTUwaTa ce 3anassar.

Mpu Bv3cTaHOBABaHE Ha NbPBMA MACKB, AKTMBHUS CHHXPpOHK3MpPa 0BHOBABAHMATA CH C Hero U
npexebpna 06paTHO OCHOBHMTE ONepaun B Hero.

NpunomennaTa

Before After
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3a x86 mawnnuTe, nog ynpaenenve Ha VMware TpAbBa aa 6bae M3BbPLWEHS MUTPALUA KbM
BMpTyanhsnpana cpeaa noa - VMware usbpaHata svpTyanusaumonHa nnatdhopma,

Yuacreawm mawmnHu:

- x86 Blade servers Ha age wacuTa B gsara caifta;

- dsynpouecopHuTe cbpsbpu x3560, 3550;

- Hosu rack mawnwu, B 3aBncumocT ot HoBM HaTOBapBaHKA;
- ABava DS8x00 cbe crapmmpana pennnkauma HyperSwap;

Toi KaTo No-CTapute AUCKOBM Macueu DSB700 w D38100, sbpxy KouTo Tekywo paborw
PENANKaUNA Ca U3Ne3NM OT aKTyaNHUTE NPOAYKTOBM NCTH Ha IBM v ca c NMMWTHPaH KanauuTer oT
10 TB, we Tpabea pa ce OCHTYPHU HOB AMCKOB MaCHB B OCHOBHWA CaliT ¢ A0CTaTbueH KanauuTeT M
dYHKUMDHANHOCTTA TaKa ve geoiikaTa DS8870 A3 NG3BONABA OCHOBHUTE cCTemMK Aa 6bAaT HANBAHO
PE3EPBUPAHK M PENAKKHPAHHK.
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3a ocurypasaie Ha NoAO6HO ByHKUMOHANHOCT 33 HEKPUTHUUHUTE CHCTEMM Npeafarame fia ce
Bb3N0/13Bame OT pesynTaTuTe No BHeAPABAHE Ha BUPTYanu3npaxa SAN cpega. Cheg BHeapABaHe Ha
SVC stretched cluster n uuterpaupata ¢ x86 NAATGOPMa M HE-KPUTHHHK NPUAOIKEHWA Bbpxy Power
nnatpopma we 6vae ocurypena PENANKAUMA MEHAY CAHTOBETE M KOHCUCTEHTHOCT Ha OBpPbWEHNATA
OT CbpBbPY KbM SAN, BKAIOYUTE/THO U Ha BUpPTYanHaTa tpena — NPV,

L Failure Domain 1 q L Failure Domain 2 )
! | I |
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| | I I
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i I | |
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SVC stretched knwerep Tpa6ea aa e uarpagen Ha Gasa Age ABOIKKM SVC MawmHu oTrosapAwm
3a peeve SAN dabpukn - 205, 206. Codryepa tue nossonu Aa Ce N3rpagaT eanHHO NpeacTaBAHE Ha
ASGHHWTE OT ANCKOBUTE MACMBM KbM BUPTYanHWTe cpeaw.

VMWare ot sepcun 5.5 nogappma paborata wa Stretched winctep ¢ ,preferred path”
onTumnanpaiikn paborata Ha SVC, KakTo M aa Hamanw APEXBLPAAHETO Ha AaHHWTE NPe3 ANHUKUTE
mMmexay caiitosere,

Hexnbctepupannte Power Basupann NPUNOMKEHNA CBULO MOTET Aa BBAAT MHCTaNMPaHK, Tui
Y€ Aa NON3BAT A3HHUTE OT QUCKOBMTE MacKeu npes SVC, HO Moske 82 paboTaT u sbpxy ABOVKaTa
DS8870 macuen.
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2.3. {lpemmHaBaHe Kbm BUPTYanHW paboTHM mecTta - VDI

VDI (Virtual Desktop infrastructure) e uUANOCTHO M KoMNAEKCHO PelweHue 3a BUPTYanusaLUmAa Ha
paboTHUTe mecTa Ha caysuTenute. PewenneTo ce 6aznpa Ha TexHonOrMATa 3a BUPTYanusaumn, B
CAEACTBME Ha KOETD HacneaAsa BCMMKW RpeAMMCTBa, NPeAOCTaBAHM OT BUPTYAnM3aLMATa.
BupTtyanmnsaunata na pabornute mecta npeHaca notpeburenckute paboThu cTaHUMK B LeHTbpa 3a
A3HHY, KATO NO TO3M HAYNH 3HAUMTENHO YNECHABA YNPABNEHNETO UM OT r/ieAHa TOUKa Ha NOAAPBIKKA
M OT rneaHa TOYKa Ha 33aemMaHWA W3YUCAMTEneH pecypc. OcHoeHuTe npeaumcTBa Ha VDI e
SHAYNTENHOTO HamManABaHE Ha PasxoAuTe 3a 3aKYNyBaHe Ha HOBM pabotHn craHumn. Npn VDI
paboTHNTe CTaHUMM ca 3ameHeHn ¢ Taka HAPEYEHUTE ,THHKU KAMEHTN", KOWTO OT CBOA CTpaHa
MPEACTABNABAT MHOTO O/IEKOTEHN KOMNIOTHLPHM KOHPHMIYPaunn. ThbHKUTE KAMEHTH MMaT MHOFO
OTPaHUYeH M3YMCAUTENeH pecypc, KOMTO ce W3NOoN3Ba €AWUHCTBEHO 3a OCHIYPABAHE Ha JOCTHN A0
BUpTyanHara paBoTHa cpesa, ToBa ot ceoA CTpaHa BOAM A0 MHOFO ND-MaAKN HYXKAW OT OXnampaHe
W ENEKTPO3axpaHBaHe, NOPasH KOETO B THHKUTE KAMEHTH HAMA ABUXelKn ce yactu. Jiuncata Ha
MEXBHUYHU 4BMIKELLM Ce YACTH 3HAYMTENHO YBENNYABA MUBOTA HA &A1H TbHDBK KNMEHT. CTaHaapTHO
pabOoTHUTE CTaHLMK MMAT MMBOT MeXAY 3 1 5 roANHN, AOKATO NPW TEHKNTE KAMEHTH TO3K nepuog, e
yseanyeH Ao 10-12 rognun. B cuwoto Bpeme pasxopa 3a npuaodbunBaHe e HamaneH 3Ha4YUTENHO,
33L10TO TLHKHUTE HAMEHTH Ca MHOFO NO-BTHHW OT HOPMa/IHUTE paboTHK cTaHuuk. OCBEH OT TbHKM
KnueHTu VDI nhdpactpyKTypata moske ga 6vae pocrbneaHa Kakto oT HOPMaNHK paboTHU CTaHUMK,
Taka W OT sCAKakeM BUaOBE MOGMAHK yCTpOicTBa (TabneTw, emapTdonn M ap.).

BaxkHo npegumcreo wa VDI e 3HauuTennoto YBE/IMYABAHE HA HWBOTO Ha CHIYPHOCT Ha
nH(popMaLMATa, Tbi KaTo PEANHO AAHHMTE HUKOTA He U3AU3AT OT LUEHTLPa 32 AaHHK Ha BaHkaTa. Mo
TO3W HaYMH KPaiHWA NoTPebUTEN HUKOTa HAMA Aa uma duandeckm JOCTLN A0 CamuTe AaHKKu. OT
FNefHa TOUKa Ha noaAbpaLa MT NepcoHan HMBOTO Ha CUTYPHOCT Cblo moxe fia 6bhe yBennyeHo.
3a uenTa BcAKa CUCTEMa MOMeE A3 MMa CaMO €AHO MACTO 3a ynpaBneHune u HabnaopeHnne nTosa aa e
OTAenHa BUpTYanHa paboTHa CTaHuMA, 4O KOATO fa UMa AOCTHN Camo nepcoHana OTrosapsi, 3a
NOAAPBXKaTA Ha AapeHaTa cucTema. flocTbna 40 BMpTyanHara paboTHa cTaHUMA moxe pa Gbae
KOHTPOAWPAH ABY-PaKTyPHO, KSTO Ce W3MDA3Ba NapoAa, cMapT- KapTa WAN reHepaToOpP Ha CAYYANHK
yucna.

OT rnepnHa TouKa Ha M3YKCAMTENHUA Pecypc v 3aeMaHOTO AWCKOBO NpocTpancTeo VDI nozeonssa
MHOTO BUCOKW HWBa Ha koHCOANAALMA. NPN TPAZUUMOHHUTE PELIHUA BCEKM UMa paboTHa cTaHumA,
Ha KOATO WUMa WMHCTaNWpaHa ONepauvoHHa CuCTeMa 3aemalla AMCKOSO npocrpaHcTeo, Tvit KaTo
BCHUKK OCTAHANW MAT MHCTANMPAHM ChWMTE ONEPALMOHHM CUCTEMM CbAbpMawm B cebe cu CuhuguTe
daiinose, usnonssaiikn VDI PElIeHWEe BCUUKM Te3M NOBTapALWM ce paiinoBe ce CbXpPaHABAT Camo
BEAHBLN, KaTO NO TO3M HaYMH 3HAYWTENIHO Ce HamanAea HeobxoawmuA auckos pecypc. Tosa oT cBOA
CTpaHa BoAn A0 HaManABaHe Ha Pa3XOANTE 3a eNEeKTPUYECTBO | OXnamaaHe.

B cayuait Ha npupoaHo Bepcteme unu aBapHA B AaARHa NOKAUNA, BCMYKK NoTpeBuTenu morat 4a
npoavaxart paborta ot MobnHK paboTHu MECTa, 33070 MHPOpPMaumATa, ¢ KoAaTo paboTaT ce
Hamupa B UEHTBbPa 33 AaHHKW, a He Ha paboTHo MM MacTo. B CNYyYait Ha CAYHAHO MAKM YMUWNEHO
3annyaBaHe Ha MHPOPMALMA, OTHOBO B CAEACTBME Ha $akTa, ue BupTyanuuTe paboTHK CTaHumm

o
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paboTAT B UEHTLPA 33 AAaHHW M Ce NOAYWMHABAT HA NOAMTUKWTE 3a Pe3epBMpaHoCcT U apxuBUpaHe,
[aHHWUTE MOraT AecHo A3 GbAAT BLICTAHOBEHY,

2.3.1. KoHuenuua 3a BHegpasaHe

W3nonzeaneto Ha VDI peweHne 8 bbarapcka HapoaHa baHKa we poHece Beacnophy No3uTHEN
OT r/1€AHA TOYKA CHIYPHOCT Ha MHPOPMAUMATA; YIIPABAEHHME HA KPAHHHUTE CTaHLMK; KOHCONNAUupaHe
Ha W3YNCANTENHNA PecypC; NOBHMWIEHA BL3BPAWAEMOCT Ha MHBECTULIMMTE 38 KPaitHW CTAHLNK; W He
Ha NOCNEAHO MACTO HaMANABAHE HA KOHCYMALUATA Ha eNeKTPOSHEPrHA.

CUrypHOCT Ha MHpOpMaLMATA

Cnep nbaHo BHegpaBawe Ha VDI MHPACTPYKTYPa NPeHOCUMUTE KOMNIOTPU Ce npespblaT B
TepPMUHAAK, KOWTO NO HWUKAKLB HauWH He o6paGoTBaT MAM nasat BPEMEHHM KONMWMA Ha
MHPOPMALMATA, KOATO C& HAMWPE B M3UUCANTENHHR ueHTbp Ha BHE. flocTenbT A0 BLApOCHMA
M3UNCANTENEH LEHTBD MOXMe Aa cTaBa npe3 MHTepHeT wian n306wo aa 6vae sabpaHeH M3BbH
bankara, onbAHMTENHO MOMeE Aa Ce NPUNOKKU ABY- AN aKO e Heobxoaumo Tpu-pakTopHa sawmTa
KAKTO 3a A0CTLN OT BbH Taka M 3@ 4OCTLN OT BbTpe. KaTo B3emem B NPeABHA M NPeAiONEHOTO B
TO4Ka 3.2 OT HaCTOAWMA AOKYMEHT BHeApABAHE Ha Right Management System u Data Leakage
Prevention pelweHua, NpakTM4YECKM HEOTOPU3MPAHUA AOCTBN M M3TMHAHE Ha wHbOpMaUMA B
chepcTere ot kpawba Ha NPEHOCUMO YCTPOICTBO MAKM OTKpPaaHaTH credentials cTaBa M3KNICUMTENHO
HeobuvyaeH.

KoHconuaupaHe Ha usdncantener pecype

VDI unpacTpyktypata ce Hymgae oT x86 6a3nupann nsuncAMTeNHN pecypcy (OnKcaHW B ToUKa
Error] Reference source not found.) n o1 x86 BupTyanusaumoHHa nnatdpopma {onucaHa B Touka
REF _Ref421095655 \r \h 2.1.2). 1 apaTta KOMROHEHTA Ca OT MIKNIOUNTENHA BAKHOCT 3a BMCOKaTa
KOHCONMABLNA W HagemaHOCT Ha efHO VDI petwenne. Tekywata TpbKHa NPOLEAYPa M3 BKAKOYEHW
He Manbk 6poi x86 GazupaHu MaLIMHKM, KOUTO MOTaT A3 H6bAAT MINCN3BAHM 1 33 BUPTYaNM3auusa Ha
pabothu cTaHuun. Camuar Hypervisor e Hanuuen B GankaTa {ov npouzeoguten VMWare), Toit
cnepga aa 6vAe HaarpasieH C ADMTLAHNTEAHM NMLEH3UM, KOUTO He ca 0GEKT Ha TekywaTa npoueaypa.
C uen MbAHOTa Ha KOMUENUMATa - 33 BCAKA BMPTYanHa paboTHA CTAHUMA ca Heobxoaumn gBea
nuuensa: Microsoft VDA (Virtual Desktop Access) u VMware Horizon View.

Mpn mn3nonssaHe wa VMWare 6asupana CbpBbLpHa BAPTYanu3auua KoeduumeHTa Ha
KOHCONMAALNA CPABHUTENHO PeannCTMMHO CTUra Ao 15:1, KaTO 3a HAKOM anAMKauMu moxe g3
HaABWIWN TOBa CbOTHOWeEHKe. CTaTUCTMKATa NOKa3Ba, Ye Korato ce ao6asw u VDI BMPTYanMsaumua
KoM BEYE HAAWYHA CbpBLPHA TakaBa, KOEPUUMEHTa HA KOHCOAWAAUMA Ha O6LMA MIUUCANTENEH
pecypc ce nokauea. CpeaMO UeHaTa Ha paboTHO MACTO HamanrBsa c Mexau 20 v 30%.

B KOHKpeTHua cayuail HanWuHaTa uHppacTpykTypa B BHE no3sonasa necHo HagrpampaHe ao
HanbNHO pyrKUNOHanHo VDI pewenune. BHB uma gocTa HaAMUHK pecypc (CbpBELPK, ANCKOBH MacHBK,
MpEXOB pecypc), KOHTO moraT Aa 6bvaaT AONBAHUTENHO YNABLTHEHW U CbOTBETHO fia QOBenaT Ao
CNECTABAHMA. 33 CPaBHEHWE B OPraHW3aLMA, KOATO HAMa M3rpageHa UT nHdpacTpykTypa n ToBa
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TpabBa Aa ce npaeu TenbpBa 3a Hy®AuTe Ha VDI, ruHaHcosaTa 060CHOBKA Ha @4HO TAKOBA pelIeHHe
e TpyAaHa. B BHB cnyyan He e Takvbs, a TOMHO obpaten,

Aony unoxenata dpurypa gasa Haii-o6u, koHyenTyanen nornep, sbxpxy VDI peweHne B baHkaTa.

Copenph 3a gocTun ao VDI pafioTeum
LlenTup 3a gaHum - LY BbB BUPTYaNHATA HHGPACTPYKTYpa UeHTsp 3a panHm - KL

Ycrpoicrea 2a gocTen

HamanagaHe Ha KOHCYMaUWATa Ha eneKkTpoeHeprna

B mHOro dopymm, Bnorose u cTaTuu ce FOBOPH 38 HAMANEHWE Ha KOHCYMaUMATa C meray 80 w
90%. UctuHaTa e, ye TOBa 3aBUCK OT 3HAUNTENEH 6poit dakTopK n e BLNPOC Ha AeTaiineH aHanws.
Yacr o1 pakropute ca —- edekTMBHOCTTA Ha TeKYLINTe 3aXpaHBAHUA Ha Hann4HKUTe paboTHN CTaHuuw;
HaTOBapBaHETO Ha paboTHMTE cTaHUMK; 3aKayeHaTa nepudepua; BuAa npoLecop, KoHTO ce NoN3ea;
Konnuectsoto RAM; nOKoNeHKETO Ha TBbPAMA ANCK W T.H,

ToHKUTE KAWEHTU KOHCYMUPAT MeXay 5 1 14W Ha uac, 3a cpasHeHue egHa PC koHdurypaumn
Mmexway 65 - 250 W. Tosa e OCHOBHO NOPOAEHO OT AnNcaTa Ha ABKKELLN CE YACTH B ThHKUTE KAUEHT,
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/MNCaTa Ha TBbPA AUCK, MUHUMANTHA N34YNCATENHA MOLL, M CPaBHNTENHO MaNKMA obem onepaTUBHa
Ramer. EaHa CbpBbPHA KOHPMIYpALWR, KOATO peanHo AoCTass BUPTYanuua paboted nnoT
KOHCYMMP3 Ha 65-100 notpebuTens cpeaHo 450 — 650W 3a yac, Ho pabotu 24 yaca B feHOHOWMeE
(ocseH ako He e npeABnAEHa KOHLENUWA 33 raceHe M AaBTOMATHYHO NYCKaHe, KOETO € Bb3MOMKHO ¢

VMWare npogykrture).

EAHa no peanncTuMa cmetka cbeC cnegHMTe napamMeTpu U UeHaTa Ha Toka 8 bbarapwa B
MOMEHTa BOAW A0 CNeCTABAHMA B pasmep Ha oKono 53%.

Napametsp CroitHoct
PaboTHu yacose Ha aeH 8

Axn B ceamuuara 5
Ceamuum B roguHaTta 50
KoHtymayms Ha TeHBK KanenT (active) 25W/h
KoHcymauma Ha veHBbK Knnenr (idel) 8 W/h
Koncymauun Ha PC (active) 30W/h
Roucymaumn wa PC (idel) 60 W/h
Bpoi paboTHn mawnHm Ha cbpsbP 75
KoHcymaums Ha eHeprun o CbpBLpa 475 W/h

Oxnampave Ha copebp 1414 BTU/hour

Crneumdwmkmn npu usrpaskaaHeTo Ha VDI pelweHueTo

3a uenute Ha VDI pemeHNeTo e CHAHO enaTenHo Kb CbpBbpHUTE KOHPUIYpauuu aa ce
A06aBAT rpagnytm KapTh (GPU). Mo TO3M HAUMH, OTHOBO 4pe3 M3NoN3IBaHe Ha BUPTYaAn3alUMA, BCAKA
BUPTyanHa paboTHa CTaHUMA, We MMa 4OCTHA A0 BUAEO YCKOPUTEN, KOETO 3HAYMTENHO noacbpasa
NPOU3BOAMTENHOCTTA M NO3BONABA PaboTa C NPUNOKEHNA HNCKBALLYM BMALD YCKOPUTENN.

AoBpuTe npakTUKK NOKa3BaT, Ye 3a MAKCUMANHO A0BPO YIABTHABAHE Ha N3UUCAUTENHHUA pecypc
W 33 MaKCMManHa NPon3BOANTENHOCT Ha BUPTyanHUTe paboTHM cTaHuWK, TPAGBa Aa ce M3RON3BaT
CbPELPHM CHCTEMI € MHOTO Ha BPOl NpouecOpHU AZPA ¥ MAaKCMMANHO KOAMYECTBO ONEpaTHBHA
namer. OpasmepABaHeTO Ha 3YNCAUTENHWA PECYPC 33BMCH A0 FONAMA CTENEH OT BMAa Ha paboTa Ha
KpaiHuTe noTpebutenw:

* 3anoTpebutenn pabotewn npegumuo ¢ 06paboTka Ha Teker e npenocpruMTenHo 10
noTpeburena aa u3nonssar 1 NPoOUECOPHO AAPO;

* 3anoTpebutenu paboTewwm ¢ rpadukit n TeKeT ce npenopvyusa makcumym 6 notpeburtenn
A3 M3MON3BAT €4HO NPOLUECOPHO AAPO M criogeneH rpadguuen ycKkoputen;
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* 3anoTpebuTenn paboTelum C TeXKN NPUACKEHUA, MALLM HY}KJ3 OT MHOTO W3HUCANTEASH
pecypc (pazpaborunum, Buaeo-obpabotka u T.H.) ce NPenopbYBa MaKCUMYM NO 3
noTpebutens Ha NPouECOPHO AAPO 1 3aaeneH rpaguueH yCKOpHTen,

OPBBMEpﬂBaHETO Ha oOnepatTMBHaTa nNameT Ce W3YWuCnABa cnopen HywMante Ha
NpUAGHKEeHuATa.

CnpAmMo TexywoTo HY npegioxeHmne, NOAXOAALUN CoPBbPHN CHCTEMM €A TE3W ONHUCaHW B
»NpumepHa Kondurypauma 17 nocoueHa B Touka Error! Reference source not found. oT
ACTOAWMA AOKYMEHT.

M3UCKBAHMATA KbM AMCKOBMTE MAEcMBM 3aBMCAT npako or 6pos Ha BupTyanuute paboTHM
cTaHumnu. LobpuTte NnpakTMKK NoKasear, ye Haii-pobpe e Aa ce wsnonseat pnaw 6asupann AUCKOBK
MaCHBW, 3apaan BUCOKATa CM NPOU3BOANTEAHOCT OT F@AHA TOMKA Ha BXOAHO-M3XOAHM onepauun. B
CbUWOTO BpemMe TEXHONOTMMTE W3NOM3BaHW BbB VDI NO3BOMABAT 3HAUWMTEAHO HaManABaHe Ha
Heo6X0AMMOTO ANCKOBO NPOCTPEHCTBO, KOSTO OT CBOR CTpaHa Coblo e HAAroNpUARTHO 33 U3NOA3RaHE
BbPXY $Nall AWCKOBW CHUCTEMH (33paan OTPaHMYEHHMA WM KanauMTeT M BMCOKaTa MM LeHa).
MoAxoaAWwmM ANCKOBH CHCTEMM OT TEKYIIOTO NpeanoKeHue ca ,IBM FlashSystem 840",

2.3.2. CTbNKM Ha uMnNemMeHTaupma

fosny uzbpoeHume demaiinHu deliHocmu He ca ¢ nocoveHa uHOUKAMUBHA Apodvamumentocm
30WOMO 308UCAM OM MHO20 (haKMOPU, BKAOYUMENHD U HOMUYUEMO HA 8PEME OM CMPAHG HO
cywumenume Ha 6aHkama. Byripeku moea Cripsimo onumana Hu CMAMame, Ye NoCoYeHus nepuod
30 URAGME CIMBAKA € PEAucmuden U UsioaHuMm.

BHeapsasaHeTo Ha VDI peweHne ce obycnaea ¢ eaHa OCHOBHA CTHNKA W N Ha 6poi cheaBawn
CTBIKK. [IPaKTHUECKM HHPpPACTPYKTYpaTa Ha GakikaTa TpabBa aa 6bae o6HOBeHa M Aa 6bAaT nycHaTH
W TECTBAHW MTbPBUTE BUPTYaNHKU PaboTHu cranuun. Tlpn A06bLP Anzaiiy 1 apxuTeKTypa cnesBawmTe
AobaBaHMA Ha BUPTYaNHK PaBOTHN CTAHLMK MOTaT Aa 6vaat 6e3bpoi 1 we GvaaT TPUBHANHM.

3a uennTe Ha AOKYMEHTa We onuLIem B AeTaiAK AeHHOCTHTE B NbpBaTa (OCHOBHA) CTbNKa:

© AHanuz Wa nmnoTHata rpyba notpebutenmn, kouto we Gbaar MWUFPNUPaHU Kbm
BUPTyanHn paboTHu CTaHumw;

o OnpegenaHe Ha TMNOBe NOTpPeBHUTENM WM TAXHOTO pasnpeaeneHMe 8 ChoTBETHaTa
fpyna;

0 OnpegenaHe Ha XapaKTEPUCTUKKM M XapayepHU U3NCKBAHWUA 3a BCAKA rpyna;

O AHa/u3 Ha CbILECTBYBAWOTO CbeToRHMe Ha VMWare kibcTepa u OnpeaensHe Ha
HeobX0AUMMUA HOB Xapayep, aKo TaksB e HeoBXoanum. Bb3amowHO e pasbupa ce n
HaArpaXaaHe C MOOYAN M KOMNOHEHTH;

© W3bopa Ha TLHKK KINEHTH

o O6HoeaBaHe Ha AM3aitHa Ha VMWare KNbCTepa;

o HWmMnnemeHTUpaHe Ha gusaiiHa:

* JloSaeaHe Ha AONBLAHWUTEAHU MAWHNHK/KOMNOHEHTH
* Cv3pasane Ha WABAOHM 33 BUPTYANHUTE MALUMHW
* HWHCTanupaHe Ha ONEpPauUOHHW CUCTEMM 4

-
(T
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* Wncranupane Ha cuctemeH codryep
" Cov3papade Ha rpynu /  awanormunm  Ha  Bewe  AeduHMpaHuTe
notpeburenckure rpynn
* MWHcTanauma » KoHgMrypauma Ha codryep 3a ynpasneHue Ha TbHKWTE
KAMEHTK
TecTose ¢ HOBA TECTOBa BMPTYa/iHa MaLIMHA
MunoTHo Murpupake Ha No egHa peanHa BUPTYanHa MawwMHa oT TMN
AHaNn3 Ha pesynTaTUTe M KO & HeoBXOAUMO 40 HACTPONM KM
Murpupane Ha Bcnukn onpeaenedn notpeburenn
Npuemnn M3NMTaHUA Ha pewenneTo

O 0O 0 O 0

AOKYMEHTNDAHeTO, UMNNEMEHTUPAHETO M TECTBAHETO Ha Ta3W CTbAKa 6u oTHeno 1 KaneHgapeH
MECEL, NP1 NONOKEHHE, He HAMA YCNOKHEHNA. YCNOKHEHUATA MOTAT Aa Ce NOABAT NPH HANKUKE Ha
cneumndruHa nepudepus, KOATO Ce NON3BA Ha HAKON OT notpeburenuTe, KOWTO We ce mUrpupar.

Bcaka chepBauwa cTonka 3a go6asaHe Ha LONBAHUTENHM BUDTYaNHN MaLIMHKA € AaHANOMMYHA Ha Fope
USNONKEHOTO, KATO B CHTYBUMA, B KOATO Ce MON3BAT HANWMHWTE IPYNM NOTPEGUTEAM M HAMA
HeoBX0ANMOCT OT HOB Xapayep AeIHOCTTa C& ONPOCTABA 3HAYNTENHO.

MNpeanmcTeaTa Chep MMNABMEHTHPEHE Ha Ta3H CTBNKA €3 ACHO U3N0MEHN B HaYanoTo Ha Tasn rnasa,
Tazu cTbnka e npako 3aBucUMa OT:

- Crenka 1 - Mewaunno pesepenpave ¢ Fault Tolerance KoHpurypauua /[ x86
eupmyanusayun

- Cronka 2 —NpemuHasaHe KbMm NbaHa Active-Active HOHUIypauun / x86 supmyonusayus

- Crbnka 1 - UsrpaxpaaHe Ha AMCKOBa MHOPACTPYKTYpa B MbPBMA LEHTHLP 38 A3HHKM / AUCKOBKU
MacvBK

- Crbnka 2 - UsrpamgaHe Ha Stretched Cluster — Active-Active Datacenter. / anckosu macusm

- Ctbnxa 4 - Msrpaxaade Ha MHGpacTpyKTypa 3a NpepoCTaBAHE Ha supTYanHu paboTHu MecTa
/ AnckoBu macuem

Ta3w CTbNKA KOCBEHO 3aBUCH OT:

- Crbnka 1-CohobpasnsaHe Ha AU3aiHA B OCHOBHKTE M3UNCANTENHH LUeHTPOoBe ¢ Hali-no6puTe
NPaKTMKN K NpemuHaBaHe Kbm eaHOBPeMeHHa paboTa / Mpexca

- Cvbnka 1-OntumuanpaHe Ha BUpTyanHaTa nHdpacTpyKTypa. / X86 copsvpu

- Crbnka 2 - Marpaspane Ha Active-Active ueHTpoBe 3a faHHW. / X86 cepevpu

- CrbniKa 3 - OnTumuanpane Ha Active-Active UEHTPOBe 3a AAHHHK. [ X86 copevpu

3aBMCMMOCTTa OT APYTH CTLNKK € YCAOBHA W e 6a3npaHa Ha npesymnuuata, ye Tpabea Aa ce
MOCTUTHE 33R0BOANTENHO HUBO Ha GYHKUWOHANHOCT M Pe3epBUPAHOCT. ChOTBETHO MOMXE Aa ce
NPEANpUEME 1 APYT NOAXOA, M PasNM4HO pasnpegeneque U pPasapobasaHe Ha CTbNKWUTE cnopeg,
BI0KET U NO-TOUHK Lenu.

O6exT Ha aHanu3 e W HeoBXOAMMOCTTa OT 3aKkynysaHe Ha AONBAHUTENHO X86 CbpBbBPHO
o6opyaBaHe W/MAKM AUCKOBM MacKen oT TUN non-enterprise applications.
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2.4. ®opmupaHe Ha yacTeH obnak

UsrpaxpaaneTo Ha yacTe obnak He e camouen, a HaunH aa ce Ao6asu UANOCTHO YNpaBneHune

Ha MHPOPMALMOHHUTE pecypcM M YHKUMM KaTo pesepeMpaHe Ha CbPBLPW M AWUCKOBU MACHBHM,
OTAANEUEHA PENANKALVSA, CHTYPHOCT M Ap.

Cneg, npnkniousaHe Ha KOHCONMAALMATA M BUPTYANM3ALUMATS MHPPACTPYKTYpaTa e roToBa Oa
MUHE KbM HOB TMN ynpasneHne HWa usHucnutenHute pecypcy. OCHOBHUTE XapakKTEPUCTUKM Ha
obnaka, KOMTO LWe ca OT No/3a 3a HaHkaTa ca:

- ABTOMaTM3MpaHe Ha M3TPaKAAHETO Ha HOBM CPeAW A0 HUBO HA »~Camoobenyeane” Ha
KNHEHTUTe

- OTunTaHe Ha M3NON3BAHETO Ha PECYPCH NO TUNIOBE U MO , KANEHTH"

- BHeppaABaHe u excnnoataumn Ha cOPTYEpPHU NPUAOIKEHMA 6asupanu Ha obnayHute
apxuTeKTypu ~ Big-data, Analytics, web services etc.

2.4.1. IBM Cloud Computing Reference Architecture

IBM CCRA e apxvtektypa GasupaHa Ha Habop oT AonbABaWK MOAEAM 33 M3rpampaHe Ha
06134H1 KOMRIOTLPHY PEWIEHNA, KOUTO Ca OpPraHHU3KpPaHKn B YETUPKW OCHOBHK MOAenHn. Moaenute ce
KaTeropusupat Ha 6asa obnaunm BusHec mogenn v Texunuecku uyenw. Te CbHl0 NPeaCcTaBAABAT
HYHHDBT, NO KOMTO NOBEYETD KAMEHTH NOAXOWAAT NPU M3rPAMAAHETO Ha 0BNaYHUTE peweHus. 3a
BCEKW OT Te3n moaenu CCRA uaenTudunpa 0buia apxuTeKTypa, KOATO ONKMCBa TEXHONOMM MTE, KOMTO
NleXkaT B OCHOBATA Ha BCEKM BUA, Ha W3NbAHEHME Ha 06nauHKTe peleHns.
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ETo cnegHuTe HanpasneHus 3a BHeApABaHe Ha o6naunm yenyrv npes CCRA
* Cloud Enabled Data Center adoption pattern

Cloud Enabled Center Data MoaensT Ha BHeApABaHe 0OMKHOBEHO € BXOAHATa TOYKA B
NpocTpaHcTeoTo 3a obnauHn peweHur. TA faea HAcOKM 3a onpegenaHero,
NPOEKTNPAHETO M BHEAPABAHETO Ha 0BNAYHW KOMRIOTLPHYU PEEHHA, KONTO AOCTABAT
1aaS 06uKHOBEHO B rpaHnLMTE Ha NPeaRPHATHETO.

* Platform-as-a-service (PaaS) adoption pattern

PaaS onucea Kak pa ce wspabotu o6navHu KOMMIOTbPHU peweHns, KOWTO QOCTaBAT
NPeABAPUTENHO KOHGUIYDUPAHKM FOTOBM 33 W3MBAHEHWE HA CPeAN MAM MUaBAYED
CTeKoBE, BbPXY KOATO MoraT Aa 6bAaT pasrbpHaTH NpunoxkeHUA. TOM CbLO Taka ONMCBa
Kak Aa ce 8pb36a 3ae4HO pa3paboTKaTa Ha NPMAOKEHNA U NPOLLECH W PAsTPBLLAHETO UM
B EAMHEH HENPEKBLCHAT Npouec Ha AOCTaBKa Ha 6asata Ha paspaboTka Ha NpUNOWEHNR
1 UT onepaunm (DevOps) npurumnnm,

* Cloud Service Providers adoption pattern

Cloud Service mogensT e, Korato AOCTaBUMKLT Onpeaens obAauHO 6a3upaHn pewenns,
KOWTO NPEAOCTABAT YCAYIM B YPE3 MOAEGN H2 AOCTABYMK Ha YCNyru. JOCTaBIMKBLT Ha
YCNYIn e OpPraHM3auun, KOATO OCHIYPABa 06NaKa OBMKHOBEHO 33 BbHIIHU KAMEHTH.
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AOCTaBUMKLT Ha ycayrn, ynpaenasa u obnaunnte YCAYrn Kato obuy, AOCTaBuMK, a He
pabota Ha 06cayBaHe Ha CBOATa COBCTBEHa OpraHunsaumnAa,

* Software-as-a-service (SaaS) adoption pattern

SaaS pedmHmpa apxutekTypaTta 3a gedUHMpaHe M M3NON3BaHe Ha Saas NPUNOMKEHHA.
AOCTaBUMKLT NpefOCTaBA apXMTEKTYpPaTa, KOATO NO3BONMABA Ha Saas NpUNOXKeHUa fa
6bAaT yNpaBnaBaHn K NpegnaraHi OT AOCTAaBYKKE Ha yeayru obnak. ocTaBunKbT Ha
ycnyru obnak coblio NOAKPENA CHCTEMW, KOWTO OCWIYpABaT Cpeaata, B KOATO ca
peanu3npanmn Saas 6uaHec moaenn.

EcrecTBeHns mogen 3a passuTve Ha nHdpacTpyktypata 8 HE e Cloud Enabled Data Center,
OCHOBHMA (OKYC € BbLPXY KOHTPONa BLPXY YNPasBAeHWeTo Ha pecypcwTe, aBTOMaTH3IWpaHE Ha
npoBnanpaHeTo u ocBoboxaasaHe Ha pecypcuTe.

B mHOro no-manka cTene ce ouaksa ga ce npemuHe Kbm BHeapPABaHE Ha cobryep 6asupaH B
~06naka”, Haii-sede 3apagn ecrecTeoTo Ha paboTa Ha GaHKaTa

2.4.2. Mpepnowenne 3a KOHUENUMA 3a n3rpaxaaHe Cloud Enabled Data Center

HAakonko ocHOBHM naeu we AedrHupame 3a 43 NOANOMOFHEM CTBNKUTE 33 M3rpaxaaHe Ha
YacTeH obnak:

Use-case packages

UsnonssaHe Ha nakeTh, B KOUTO KAMEHT Ce HyWAae OT onpeaeneH TMN ycnyra uau pecype.
Hanpumep: pasanunn dyHKUMK Ha BUPTYanu3NpaH ANCKOB MacMs MaM Use-cases M3NON3BaHM 33
MAEHTUDMKALMA M YNpaBAGHMA Ha AOCTbRA,

Micropattern - Mukpo-wabnon

Mukpo-wabnor e Konexuus OT CBLP3aHMTE NakeTH 3a NON3BaHe B KOHKPETEH cnyuai.
Hanpumep, Mnkpo-wabnoH 3a BUPTYanH3auMA e KONEKUMA OT W3NON3BAHM KOHKPETHU NaKeTH 3a
BUPTYa/13aUnA Ha CbPBLPM, BUPTYaNN3auus Ha CbXPaHEHNE Ha AAHHKM, MPENA 33 BUPTYaNH3aLNA W
yNpaBaeHne Ha xunepsan3op.

Macropattern — Maxpo-wa6non

Maxpo-wabnoH e Konekums OT MUKPO-WabnoHK, KOWTO ce npunarat saegHo. Hanpumep,
BL3MOMHOCTMTE 33 NPOBM3NPAHE, OPKECTPAUMA Ha YCNYrM M xubpnaHn obnayHy ycayrn ce
usnbLAHABaT oT "Advanced laaS" macropattern. Cbwo TaKa, macropattern onpeaens apxMTEKTYPHWA
U3rNEA Ha KOMMOHEHTHTE, KOMTO IO NPUAAraT. [ipyra THNMYHA XapaKTEPUCTHKA Ha macropattern e,
Ye Tl 0BNKHOBEHO ce KOMBMHNPa (OT rNEAHa TOUKA HB Bb3MOMHOCTH 1 KOMNOHEHTH) Ha BbpXa Ha
NPEANLIHUTE macropatterns ¥ oCUIrypABa OCHOBaTa 3a M3rpaXaaHe Ha cheaBalnMA macropattern.
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2.4.3. Ponu B Cloud Enabled DC

Aedunnupar ce u HOBM ponn npu onpegenaHeTo Ha obnaunn ycnyru 8 DC. Takusa ca poauTe
Ha paspaboteawmte, ny6nnkysawmTe, usnonssawure, CTapTUpaHe W afMMHUCTPUPAHE Ha HOBM

ycayru.

PN

e PR

5 s Consumes:
Tenant Administrator,
Workload
Administrator,

Data Administratar,
Becurity Administrator

2.4.4. Use cases v micropatterns

CCRA pedwmHmnpa ocHoBHUTe use cases 3a Cloud Enabled DC BHeAPABaHKA. Cblo ce geduHMpaT
MHWKPO-WaBNOHM, BKAIOYBALLYM CBBP3AHNTE CAYYAMN CbC OHAKBAHWTE MMNAEMEHTHPAHU GYHKLMKM Ha
BCAKO €AHO HMBo. [o-aony ca nokaszaHu micropatterns v Texuure 2COUMWPaHN USe-Cases rpynu.

cTp, 58




P12: Security g P T Senyios Minagement ik 8 R
Mansgement Problems and IT Assel Liconse Change and Release
Incidem Mgmt Mgmt Mgmi Config Momi Servica Desk Mgmit
T £ T z ol -y 1 = ¥
Security ¥ : -
tnformation lef. Pg: Getlenrvis Adtomation {Services) || PAD: Hybeid Clouds tntagration |
EventMgmt | {--- Rola and Setvices Requests  |fe-c----r= B Hybrid Clouds ,
H , Auth Mgmit Orchastralion Approval/Denial Integration “: !
identity and b — .
Access e} | H !
Mgmt ! e
] !
: N
Threat and L..-.' i
Vulnerabiiy [ | ‘e
1 [
i : ¥
; o
4 \
: H
= :
H ¢
B Role E
Management [*[ =~ 7| &nd [[ Provision J| vMimages || cinug fmmee oo v e oo =-» | Usage Metesing, | | 1
Auth and l el | O S S - | Accounting and :
1| Mgmt |{ Onboard E
r ¥ =
S 1| 1 T AR s
Mgr'm *1 -~ | P3: images Mgmt ' P2 Dats Resliency P4: Moniioring, Eveirts ancj Capacity bigme i
1 Il X
; Images boommee * | 8ackup and Events Capacity [4-’
Mgmt d Restore Mgmt Monitoring Mgmi
I 1 'R X T
[y PO; Virtualization
== (Jon ruklion Server Buasic Storage Basic Metwork Hypervisor
= < Oplionel use ratation Virtualization Virtualization Virtualization Mgmt

Virtualization (P0)

Bratousa compute, storage u network BUPTYanu3aLMOHHK Use Cases, KbM YNPaBAEHHUETO Ha
hypervisor.,

Monitoring and event and capacity management (P1)

Cebp3ad ¢ HabnwogeHMeTo Ha CbCTOAHWETD Ha obnauxaTa uwHbpacTpykTypa, cbbupa M
ynpasnaga cbbuTnA B HeA M OCBILECTBABA NNaHMpPaHe Ha KanauuTeTa.

Data resiliency {P2)

Brniouea backup Ha auckosuTe aanose, BUPTYaNHK MaWKMHKN M BL3CTAHOBABAHETO UM B cnyuai
Ha OTKa3 AW NpeKbCBaHe.

Image management (P3)

Ynpasnasa use cases CBbp3aHM C PErMCTPUpaHe Ha iMage M TAXHOTO CbXpaHeHWe, image
capturing, deep image, aHanM3 Ha OTKNOHEHWR B PA3NMUHMTE BEPCHM, KOHTPON HA sepcuuTe M
ynpaBAeHne Ha pecypcuTe CBbP3aHK C TAX.

Self-service automation {P4)

cTp. 59




TELELINIK st i

06xBawa cnyvaute 3a onboarding, provisioning, n ynpaenewme Ha BUPTYANHU MaWnHy (VMs),
AOCTBNHK Npes service catalog.

Metering and accounting (P5)

BKrniousa use cases 3a wsmepsaHe, oTyeT U 3annawaHe Ha pecypcwre 8 Cloud Enabled Data
Center.

Storage and network virtualization management (P8)

Brntousa use cases cebpsamu c PaslWMpeHnTe BBL3MOMHOCTH 33 YNpaBAeHMMe Ha
BUPTYanuU3upaHK ANCKOBM W MPEIOBM CPeaM, KaTo discovery, provisioning, and monitoring.

Self-service automation (storage) (P7)

Brnwousa ¢yHkummte no - discovery, configuration, provisioning, commissioning, and
decommissioning of storage use cases.

Self-service automation (network) (P8)

Brnrousa use cases 3a oTKpuBaHe, KoHGHIypHpaHe n NPOBU3MpaHe Ha BUPTYANHN MPEXH W
MpeoBN UHTEpdeNch,. Takuea ycTpoicTsa Kato virtual local area networks (VLANS), virtual routing
and forwarding (VRF), load balancers u firewalls.

Self-service automation (services) {P9)

Braiousa use cases 3a NpoBM3MpaHe W KOHPHIYPUPAHE HA KOMNEKCHN YAYTH KOMTO BKAIOYBAT
noseye 0T eaHa VM, Macua W MPEOB eNeMEeHT WM Ce MINON3IBAT B NPOAYKUMOHHA cpena.

Hybrid cloud integration (P10)

Brnrousa use cases 3a BHegpABane Ha NPUNOKEHNA B nybnanyHn obnaum, nHTerpauna Ha
YNpasneHneTo Ha ycnyrm n governance npes on-premise Cloud Enabled Data Center u nyb6anunn
obnaum.

IT service management (P11)

Brniousa use cases 3a sHeapasaHe Ha ITIL npouecu. Hanpumep npouecuTe morat ga ca
incident and problem management, change and configuration management, IT asset management,
license management, service desk, u release management B 4acTHW oBnaym.

Security (P12)

Brniouea use cases 3a 3awmra Ha Pasauutute Huea Ha Cloud Enabled Data Center pewenueto
W MHOPACTPYKTypaTta Kato MAEHTUGUKALMA W ynpaeneHWe Ha AOCTLNA, 3aLiMTa HA BUPTYanHaTa
uwHdpacTpykTypa SIEM, ABTOMaTU3NPaHe Ha KOHTPOZIMTE NO CUIYPHOCTTA WM APYTM KOMNAGKCHM
YCAYIN,
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2.4.5. Makpo-wabnonw

AKO ce pasmexaa Ha NO-BUCOKO HWBO opravusaumuata Ha Cloud Enabled Data Center, ce
obeanHaBaT Mukpo-wabnonuTe 3a MHWULKATHEM. XapaKTepHO 3a TAX e, Ye NpU peanwsaumaTa cu
A062BAT Habop OT ycnyrm 1 BLIMOMKHOCTH Ha CpeaaTa.

Bcekn macropattern moxe aa ce NPeacTaBM KaTo eTan OF BHEAPRBAHE Ha NO-CAOMHO W
KOMNAGKCHO M3NoN3BaHe Ha oBnaynuTe yenyru

» Simple laa$S (VM)

ToBa macropattern e exopgHaTa Touka B obnauHaTa ycnyra {aaS. Moe pa ce sanoune
wsrpaxaaneTo Ha multitenant oBnauna uHdpacTpykTYpa M MoAen, KoiiTo OCHUIYPABa MNPOCTH
BUPTYaNHKU MalWNHK {(KOHPUTYPUPaH € NOAXOAAWA MpPeXa M CbXPAaHEHNeTOo), KOATo 0bXBawa Hali-
HecTUTe HyKAHW Ha BnsHeca

* Cloud management

Macropattern ponwbnsa Simple laa$ macropattern upes gobassHe Ha Bb3IMOMHOCTM 3a
yNpaenexue, KOUTO MOXKeTe Aa U3NOA3BATE, 33 Aa YNPABNABA TE3U MIUCKBAHWA KaTO SLAS, curypHocr,
FbBKABOCT M NNaHUpaHe Ha KanauwTeTa. ToBa macropattern nomara SOMbAHUTENHO ONTHMM3UpPaHE
Ha WUT npouecute, ynpaBneHne Ha CAOMHOCT Ha BUPTYaNM3aUMA N aBTOMATH3AUMA, KaKTO W

;
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NOBMLWABAHE Ha eHEKTMBHOCTTA KAKTO HA MHGPACTPYKTYPaTa, KOATO OCUrypAsa obnaka M KakTo w
obnakT KaTo ycnyra. Tosa macropattern OTroBapA M Ha HeBYHKUNOHAAKN M3UCKBAHWA B DBnacTTa
Ha HafeMAHOCTTa, AOCTLNHOCTTA U OCHOBHO HMBO Ha CUIYPHOCT.

¢ Advanced laa$s

Tosn macropattern ce u3non3ea 3a Cb3AaBaHe Ha NO-CAOMHM Knayn WHGPaCTPYKTYPH 3a
AOCTABKA W YNPABNEHUE Ha CAOMHN N KDMTHUHMK 1aaS B CHAHO BancKaTenHn cpeam. Tol Cbluo Taka
MOME A3 pa3no/foxu yeayrn & noseve OT €AMH LEHTLP 3a AaHHM MAM Aa mawabupate Ao
pa3snonaraHe Ha cpeay B ny6anunmn obnaun.

CnpaBaHeTo C KOMNABGKCHM, NPOAYKLMOHHN NAK NoAo6HK cpeaum e yacT OT GyHKLUMTE HA TOZU
macropattern kato oTrosaps M Ha HedyHKUMOHaNHNTE wW3WCKeaHMA B obnacTra Ha
NPOMN3BOAUTENHOCTTA, CKANMPYEMOCTT, PA3TEINUBOCT M NoA0BPeHa CHIYPHOCT.

¢ ITIL managed laaS

3a Tasw macropattern, e paswupen Advanced 1aaS ¢ uHTErpupany npouecu ITIL. Tosn
macropattern gednuupa obnauna cpepa, KoiTO ce MHTErpUpa Cbe ChILECTBYBALLUTE KOPNOPATUBHU
NPUNOKEHUA, CcuCTeMM M npouecn. Tasn WHTerpaumMs Ce NOCTMIA 4pe3 BKAKOYBaHE Ha
nHbpacTpyKTypaTta Ha obnaka u YCAyru B npouecuTe Ha npeanpuatneto no ITIL. Tosn macropattern
obKKHOBEHO & NotneaHaTa cTbnKa B TpaHcdopmaumaTa wa Cloud Enabled Data Center.

2.4.6. Peannsauns

B pamkute Ha BHeapasaHe o6nauHm ycnyru 8 BHB Hue npeanarame Aa ce cTMrHe Ap eTana
Advanced laa$ KaTo ce BHeAPAT HAKOW NOANTHKK OT ITIL ocobeHo B OpraHn3vpaHeTo ¥ NNaHWpPaHeTo
Ha BHEADABAHWATA ¥ BbB 06CNyXKBaHETO HA 3aABKMTe. Te We cnomorHaT BaHkaTta £a noayuu no-
ehekTMBHO YNpaBAeHHE Ha pecypeuTe cu, aBTOMaTHU3IALMA HA NPOBU3MPAHETO HA CbPBBLPK, AWCKOBH
MacmeH, Mpemn 1 curypHoct. Cneg usrpamganeto Ha Advanced laaS UeHTpOBeTe 3a AaHHHW e ce
pasrnexpar kato obuw pecypc W we ce no3eonn ga ce peanu3anpat 3apaun obxBawawm uanata
uHpacTpyKTypa.

1BM npeanara pewesun 6asnpanm wva IBM Cloud Orcestrator & M3rpawAaHeTo Ha obnauHu
YCAYTA:

* [lo-6bp3o BHeapaBaHe W paslLMpABaHe Ha BbTPELWHM n/unn nybanunmn pecypcu

¢ [posuanpaHe Ha HOBW pecypcu W ycnyru

* HamannsaHe Ha HaTOBapBaHETO Ha AAMUHUCTPATOPUTE M BH3MOKHOCTUTE 33 FPELUKM
4pe3 aBTOMaTU3INPaHe Ha UHCTaNaLUuTe

* WHTerpauma cbC ChuiecTBysallaTa MHPPACTPYKTYPa M APUNOXKEHWA, M3NON3BANKK
NPOrPaMHu MHTEPERCH M PasWHUpPEHUA HA CPEACTBaTa 3a yRpaBAeHNe

* [lpeaocrasa ycnyrm u uHterpauma ¢ IBM Softlayer, cbwectsysawy OpenStack
nnatdopmn, PowerVM, IBM System z, VMware uan Amazon EC2.

NvuensnpareTo u ycayrute no sHeapABaHe Ha TOBa pelleHne wM3nM3aT M3BbH obxBaTa Ha
HacToAlata npoueaypa M ca CBbp3aHKu ¢ 06XBaTa Ha NPOEKTa — KOM CUCTEMM, KoM noTpebutenu u
HOW NPWNOMEHUA We ce ,KayaT” B obnaxa.

cTp. 62




TELEL'NK Wi e bt s R UTTRD

2.5. M3rpaxpaHe Ha oTaaneuen pe3epBeH canT

Cnopeg, nancksannATa u npenopvknuTe Ha ctaHgapThte B obnactTa 6aHkata Tpabea pa e B
CoCToAHUE A3 3aWNTH AaHHUTe OT BeACTBMA M aBaPUK Ha OTAANEUEH CaliT M 43 € B CbCTORHNE Aa
PECTapTMpa onepauuuTe oT Tam. PesepBHUA CaliT TpABBa 4a e reorpadckn OTAENEH OT OCHOBHUTE
MalWWHW U A3 e B CbCTOAHWE Aa pecTapTupa paboTta Ha ocHoBHUTE WC 6es saryBa Ha paHHK M
MWHMMaANHO Bpeme 3a cNUpaHe Ha paboTaTa

® To provide High Availability at a server and
application level, consider alse a clustered front-
end configuration (MSCS, PowerHA, VCS, Oradle
RAC, vSphere HA, etc.}

Disaster Recovery veith

tAetrc or Globai Mirrer

*  To avoid a split brain situation,
nou MUSY have a third room to
0st one out of the 3 guorum
drives

. - e

T .."" -‘ £

® Each node connected to the SAN switches & Directors in its room {using specific topology to go beyond 10Km
and up to 300Km with active DWDM)

*® Oreach node connected to SAN switches & Directors in both rooms(Long-Wave SFPs can be installed on each
SVC engine for long distance (using spacific topology to go up to 10 Km with passive DWDM and/or dark fiber)

Production room ¢

OcHosHUTe HAaNpaBneHuA ca:

- MUzbop Ha o6xsaTa Ha UC, KOM CUCTEMM M C KAKBK hapameTpu kato Recovery Time Objective,
Recovery Point Objective, we ce Hamupar B pesepBHUA CauT
- Kaksm npouecu we 6baat nanvaHaBann Tam. Hanpumep, apxmsnpane
- ApXMTEeKTypa Ha OTAaNeueHUA caiT — CbPEbPY, ANCKOBK MacKBK, LAN & SAN
- 3acupsbpure:
O YacTuuHa wAu MbAHa BUPTYanM3aunA Ha codiyepHuTe cucTemmn, Kouto pabotar
BbpXy TAX.
© MeToamn u npoueaypy 3a pecrapTupaHe Ha paboTaTa nm
© [lpoueAaypu 3a BLICTAHOBABAHE Ha AaHHM NPH CPUB M HEKOHCUCTEHTHO KOMME
© O6paTHo BL3CTaHOBABAHE BLPXY OCHOBHUA CaMT
- [IMcKoBMTE MacusH '
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o W3bop Ha Tononorua n napamerpu Ha penauKauuaTa

O BHeapssane Ha npoueaypn B UC 3a rapaHTMpaHe Ha KOHCHMCTEHTHO KONWE Ha
DaHHKUTE

© Wssbpwsane Ha Tectoee u o0TpaboTsaHe Ha NPOUEAYPHM 33 YACTMYHA MAM MBLAMA
3aryba Ha faHHWTe Ha OCHOBHMTE CaiiToBe

O Bb3CTaHOBABAHE OT NEHTOBM HOCUTENN

3. CTpaTernm 3a passBuTue Ha MpeXKnTe u CUIYPHOCTTA

3.1. Ctpaterus 3a passuthe Ha KOMYHWKaUNOHHAaTa M mMpexoBaTa
MHQPACTPYKTYpa

Crpaternyeckmie WHMunatMen Ha EHE UenAaT pa3suTHeTo Ha MHOOpMaUMOHHAETa
MHPPACTPYKTYpa Ha Bawkata npes cneppawmTe Yetupu roguHu. Te ce obeannasat B cregHuTe
HanpaBAeHKRA:

- BHeApasaHe Ha TEXHONOMUM 33 BUPTYANN3IBLMA;

- EaHoBpemenHa paboTa Ha MHPOPMALMOHHNTE CUCTEMM B 48B3 MIUMCAMTENHH UEeHTLPa;

- Wsrpaxpane Ha ueHTLpa 3a BLICTAHOBABAHE CEA UHUMACHTH;

- OcurypaBaHe Ha MEXaHW3MW 33 aBTOMETM3ALMA 3a NPOBU3MpaHe Ha UHPOPMALMOHHNTE
CHCTEMM.

3a nocTuraHeTo Ha CTpaTernieckuTe MHUUNaTHBM Ha BHE e HeobxogMMo KomMyHWKauMoHHaTa
WHOPACTPYKTYPa Az GbAE NOATOTBEHA CNPAMO WIMCKBAHMATA Ha TEXHONOTUUTE, KOWTO Te We
obeaneuat. 3a uenta Tpabea aa 6baaT M3BBPLIEHH CNeQHUTE NPOMEHHN U HOBOBbBBEAEHHA:

- Virtualization - Noarotoska Ha Mpemosua AV3aWH 33 HYXKOUTE HA BUPTYANU3ALUMATA HA
MHPOPMALMOHHUTE PECYPCH U CUCTEMM;

- Active — Active Datacenter Design — OcHrypasaHe MHCTPYMEHTH 33 eAHOBPEMEHHA pabora
Ha MHPOPMALMOHHNTE cucTemu Ha BHE B AB2a U3UNCAMTENHN LUEHTLPE;

- Disaster Recovery Center - OcurypssaHe Ha KOMYHWKALMOHHA MHGPACTPYKTYpa 38 HywanuTe
Ha LeHTbpa 32 BLaCTaHOBABAHE Cnen MHUNASHTH;

- Private Cloud - NogroToska Ha mpemoeaTa WHPPaCTPYKTypa 3a OCHIYpABaHe Ha
CTaHAAPTM3NDAHWM MeXaHu3MM 32 aBTOMATM3aLMA HA NPOUECUTE NO YNPaBAEHWE Ha
MHPOPMALMOHHNTE PeCYPCH — MPEKOBH, M3YUCANTE/HK, 33 CbXpaHEeHNE Ha SAHHHM ¥ T.H.

3.1.1. KOMYyHMKaUMOHHNTE CUCTEMN M TEXHONOTUUTE 33 BUPTYaNN3aLMA

OcHoBHa crpaTernuecka MHULMATHBE 3a BHE e BHEAPABAHETO Ha CUCTEMW 3a BUPTYanusauma,
KOMTO pa OCMTYDAT MbBKABU MEXaHW3MM 32 aBTOMATM3AUMA HAa MPOUECHMTEe No obchyKBaHe Ha
MHPOPMAUMOHHUTE cucTemm B BaHKaTa.
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33 Aa ce rapaHTUpa HagemaHaTa paboTa Ha cHCTemuTe 3a BUPTYanu3auna nHGOPMaunoHHaTa
CTpyKTypa Ha BHE e Heobxoaumo aa ce n3BbLPWAT CAEAHUTE CTBAKMK.

Passutue Ha AM3aliHa Ha MperoBaTa nHdpacTpykTypa

NoctoanHuuTe npomenn c uen nopobpasaHeto Ha paboTtata B mpewata Ha BHE u
NOBHIWABAHETO HA MHGOPMALIMOHHATA CUIYPHOCT, KaKTO W A0BGABAHETO Ha HOBM TEXHOAOTMM W
$YHKUMOHANHDCTH ManCKBa An3aiiHa # Aa Gbae peryArpHO pesuanpaH. MpexosuaT gusaiin Tpabsa
Aa e cvobpazen ¢ HaW-ao6puTe NpakTUKK 1 A3 obesneuasa TEXHONOTUUTE, PELEHNATA W YCAYTHTE
8HeAPeHH B MHPOPMaELMOHHATAE MHPACTPYKTYpa Ha BHE.

3a na 6b0aT BHEAPEHU BCHMKM CUCTEMM 38 supryanusaymna 8 bHBE, kouTo we pabotaTt Kato
PaBHONPABHK B ABATa OCHOBHM M3UMCANTENHM LEHTBPA, € HEOEXOANMO MPEKOBHA AnsaitH na Bbae
Cbobpa3seH ¢ TexHUTe OCHOBHW N3NCKBaHUA:

- BucokockopocTHa pesepeupana Ethernet CBBLP3aHOCT — mUHMMYM 10Gpbs, ¢ BbaMOKHOCT 33
HafirpamaaHe;

- TexHonoruu sa nperoc Ha Layer 2 TpadmK MEXAY M3UUCAUTENHUTE UeHTpose;

- CwurypHocT Ha npeaaBaHaTa MHGOPMaLMA M 3aLMTA Ha CbpBbpHaTa HpacTpyKTypa.

Cblio TaKa, AW3aiiHbT Ha KOMYHMKALMOHHATA MHOPACTPYKTYPa B ABaTa MIYUCAMTENHM
ueHTbpa TpA6Ba Aa cneapa obwa Busus U Aa SbAE HAGHTHYEH —T.e. B ABaTa UenTbpa 3a o6paboTka
Ha 4aHHM Ha bHE Tpabsa ga 6bvAaT MarpageHn MAEHTUUHK MPeXOBU cnoese, Aa 6baaT BHeapeH!
€AHAKBM TEXHONOTWW 33 NPEHOC Ha AAHHW ¥ MHOOPMALUMOHHa curypHocT. Toa o3HauyaBa, ve
AM3aNHBLT Ha mpexoBaTa MHpacTPyKTYpa B Kacos ueHTepa Ha BHE tpatsa pa 6bvae passut M
NPoMeHeH Taka, Ye A2 OTFrOBapPA Ha TO3W B LieHTpanaTta Ha GaHKaTa.

MpecTpykTypupaHe Ha CbpBBLPHNTE CEMEHTH B M3HNCAUTENHATE LEHTPOBE

3a pa ce rapaHTMpa NO-rONIAMA CUIYPHOCT, NO-A06p0 Habniopenue n crabunna pabota Ha
OCHOBHUTE NPUNOKEHHA U CBPBBPU € HEOBXOAUMO A2 Ce OBHOBM MPEXOBNR AM3AIH B CbPBbPHUR
cermeHT Ha BHbB. Tosa TpabBa Aa eknousa msrpampaxe KoHuenuma 3a VLAN cermeHTupaHe wu
obocobnasane Ha eupTyanen Datacenter KOHTEKCT Ha OCHOBHMTE KOMYHUKaLLMOHHU YCTPOMCTBA B
6ankata Nexus 7010. Mo Tosm Haunu cbpebpute we 6vaat obocobenn B oTaenHa mpewosa
MHOPACTPYKTYpa M B8 060coBeHN cermeHTH Ha 6asa TAXHOTO npeAHasHa4YeHue W NOAUTUKUTE 3a
CUTYPHOCT, KOWTO LWie 6bAaT NPUAaraHy Ha BPBLIKNTE KbM TAX M MEMAY TAX.

N3roTBAHETO Ha KOHUENUNA 33 CErMEHTUPAHE Ha CbPBLPHUA CETMEHT M NpUAaraHeTo H, we
NO3BOAN CB3AABAHETO Ha NPELM3HN NOANTHKY 3 CUIYPHOCT, KOWUTO A3 TAPAHTMPAT BUCOKATa CTeNneH
Ha 3aWMTa B OTAGNHUTE MPEKOBU CETMEHTH, KaKTO Y LE OCUIYPU NPELM3EH KOHTPOA U No-206po
Ka4ecTBO Ha ycnyruTe, NpeAoCTaBAHN OT OTAEAHNUTE NPUNOMEHNA.

NpecTpykTypupaHeTo Ha CbpBBLPHUA cermeHT n 06ocobABaHeTo Ha CbPBLPHTE U NPUAOIKEHUA
B CbOTBETHHTE VLAN Mpexn u HoB Datacenter KOHTEKCT, Wwe NO3BOAW Aa Ce KOHTPOAMPA TpagpuKa,
KAKTO MEXAy CamuTe TAX, TaKa W MEXMIY CbpBbPHUTE W noTpebuTenute, KOMTO AOCTLRBAT
HHGOPMaUMOoHHUTe pecypcy Ha BankaTa. Mo TOSH HAUMH MOXKe A3 BbAAT UIrOTEEHN 1 NPU/IOMEHN
NOAUTUKK 33 CUTYPHOCT, KOUTO Aa NO3BONAT AOCTLIT Ha NOTPeBUTENNTE CAMO A0 YACTTa OT CbPBBPHUA
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CErMeHT, B KOATO ce HamupaT T.Hap. front-end cbpBbpM, KM KOMTO ce OBpbuwaT AVPEKTHO
KNNEHTCKUTE NPNACKERNA. M0 ChLUMA HAaUMH MOXE A CE KOHTPOAMPA TPaduKa MeMAY OTAeNHNTe
CbPBBPA M A2 C8 OCHIYPW CaMO MPEKOBM AOCTHA, HEOEXOANM 33 KOPEKTHATA KOMYHMK3UMA Mexay
Tax. LlenwAT octaHan mpemosu AocTbn moke Aa bbae 3abpaHeH C uen nosuwasaHe Ha
MHPOPMaLNOHHaTA CUTYpHOCT.

Datacenter Core LAN Access

-

Ocnrypasate Ha dusnyecka pesepsupaHoCT Ha BPbIKMTE KbM CbhpBbpUTE

KopexTHara paboTa Ha npunoxennara Tpabea ga 6vae rapaHTrpaHa c NOMOLLTA HA HAAeMAHA
PHU3MIECKa CBBP3AHOCT KbM CHPBBPUTE, KOWTO M obcnyeat. Ta Tpabsa Aa e pesepsupaHa, KaTo
BCEKN OT CbpBbpuTe TpAGBa Aa pasnofara ¢ MUHUMYM [Ba MpPENOBM uHTepdeslica. Beekm ot
MpexoBuTe nHTepdeiicn Ha aagenna copenp, Tpabea aa 6baaT CEBP3aHK KbM OTAENHU GHU3NYECKH
ycTpoicTea. Mpu usnonssaHeTo Ha nogobew Tun MpexoBa CBbLP3aHOCT, € Heobxogumo pa ce
NO3BONABA M3NON3BAHETO Ha KOA fa e OT Bpb3kuTe, Ges ToBa Aa Bause Ha paboTaTa Ha
NPUACKEHHATA.

3a pa ce NOCTHIHE NO-BUCOKO HMBO Ha pesepBupaHe ce NPEnopbYBa CBLP3BAHETO HAa NAMHUUTE
OT CbpBbPUTE KbM YCTPOICTBA, KOMTO WM3NON3BAT TEXHONOTUA NO3BOAABALLM MM Aa paboTaT Karto
€AHO NOTHYECKO YCTPOMCTBO. Ypes manonssaveto Ha NoAOGHa TexHONOMS OT rnefHa To4Ka Ha
NPHUNONEHW/CBPEBP ABETE BPBL3KKU C& TEPMUHNPAT B eAHO ycTpoicTBO. ToBa 3HAYMTENHO yAecHAB]
P€3epBMPaHeTo, KOHPUIYPaLMATa 1 paboTaTa Ha NPUAOKEHNATE.

Brptyanusauma Ha mpexosata uHdpacTpyKTypa

ObopyasaHeto, KoeTo ce M3non3Ba 8 MpexosaTa MHGPacTPyKTypa Ha BHE pasnonara ¢
TEXHONOTMK 338 BMPTYanu3aumua, kouto we 6bAaT M3non3saHn npu nogoBpasaHe Ha MPEXOBHA
BM3aiiH B U3UNCAMTENHNTE LEHTPOBE Ha BaHKaTa. YerpoicTeara Cisco Nexus 7010 paborar ¢ NX-OS -
MSLAND MOAYNHE ONepauyoHHa CHCTEMa, KOATO NO3BOAABA HE3ABUCUMOCT MeEMay npouecure
paboTtewn 8 egHO PU3MUECKO YCTPOICTBO. MNopagn HanMuKeTo Ha oTAenHM codTyepHn MOAYNH B
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apxuTexTypaTa Ha Nexus 7010 mauano ce Habaara Ha BHUPTYa/iM3aumMA Ha OTHQENHW NPOLECH, KOeTo
MO3BO/NABA OT CBOA CTpaHa A3 C€ MNOCTUIHE JIOFMMECKD pPasgenAHe Ha OTAENHN BWUPTYanHU
komyTaTtoph (VDC - Virtual Device Contexts).

Cv3pasaiikn 0TAENEH BUPTYaneH KOMYTATOp Ce Cb3naea OTAENHO NorMYecko yeTpoiicrso. No
TO3®  HaduH  mome pga 6bAAT HamaneHu pasxogMTe 33 AOMBLAHMTENHO obopygsane,
©/IEKTPO3axpaHBaHe M KIMMATU3aLUMA B M3YMCAMTENHMA LEHTLP, KAaTo Ce 3anasu ThbpceHaTa
GYHKUMOHANHOCT — NOFMYECKD pasgeneHne Ha OTAENHUTE CETMEHTM B KOMYHMKaUMOHHATA
MHPpacTpyKTypa. Beekn VDC(aupTyaneH komyTaTop) npuTenasa CnegHuUTE NapameTpu:

- Beako VDC npepcrasnasa oTaento YCTPOWUCTBO € NPEABAPUTENHO 3aAeneHin dU3MYECKH W
noruveckun pecypewm;

- Becako VDC uma otaenum npouecw 3a ynpasnenuve;

- Bcako VDC paboTh c Hezasucum oT apyrute VDC codTyep.

3a Aa ce NOCTUIHaT UeNUTE Ha CTpaTerMyeckute MHHULMATMBW, ONOPHKUTE YCTPOWCTBA B ABaTa
M3UNCANTENHN LEHTbPA We BbAaT pasgeneHmne Ha CAeaHNTE BUPTYENHN KOHTEKCTH:

- Core VDC - oOnOpeH KOHTEKCT, Koo urpae ponata Ha Layer 3 rpubuak Ha
HOMYHWKAUMOHHATa MHGPACTPYKTYpa;

- OTV VDC - woHTekcT 3a OCHIypaBaHe Ha layer 2 cBbLP3aHOCT Memay ABaTa OCHOBHWTE
M34YUCANTENHM UeHTBpa Ha BHE;

- Datacenter VDC — koHTekct, Koiito CNYHMW 38 OCUIYRABAHE H3 MPEXOoBaTa CBbP3aHOCT B
CbPEBPHUA CEMMEHT Ha MPEKaTa;

- Admin VDC — ocHOBeH KOHTEKCT 3a ynpaBneHue Ha onopHute ycrpoictea Nexus 7010,
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3.1.2. EaHoBpemenHa paboTa Ha NMHOOPMaUMOHHWMTE CUCTEMW B ABa
U3YNCANTENHN LEeHTbPa

OcHoBeH NPUOpPUTET NPK pa3BUTHETO Ha WHPOPMALMOHHHUTE cncTemu Ha BHE OCUTYPABEHETO
Ha efHOBpeMeHHaTa uM paboTa B ABaTa OCHOBHM KIYUCANTEAHM LueHTbpa - LileHTpanHo ynpaenenue
1 Kacos ueHTop. 3a 43 ce nocTurHe Tosa e HYMHO KOMYHWKaLMOHHATa NHppacTpyKTypa Aa 6bae
NOATOTBEHA [a OTIOBOPM HA BCHMYKW M3MCKBAHWR, KOMTO W NOCTABAT MPUNOHEHNATA, ChPBLPHUTE
CACTEMU U CUCTEMMTE 38 CHXPAHEHME HA AAHHM.

BrcokockopocTHa cebp3arocT

3a Aa ce rapaHTMpa KopexTHaTa eaHOBPemeHHa paboTa Ha MHPOPMALIMOHHHUTE CUCTEMM B
ABaTa UsuncAnTenHn ueHTspa Ha BHE e Heobxoanmo ocurypasaneTo Ha BUCOKOCKOPOCTHA Bpb3Ka
meay Tax. Tasu cevpsaHocT TpabBa Aa 6bAe © BUCOKA cTENEH HA HAAEMAHOCT N Aa NO3BONABa
bBK2B NPEHOC Ha PasnnuHU MPEKOBM TexHoNOrMK. EfHOBpeMeHHO ¢ ToBa TA Tpabsa aa bvae
PE3€PBUPaAH] M A2 NO3BONABA BL3CTAHOBABAHE NPU OTNAAAHE HA BHA OT IMHWUNTE 33 UIKNMOUNTENHO
KPaTK1 MHTEPBANAK OT Bpeme.

Tasu CBBLP3AHOCT MEXAY ABaTAa M3YNCAMTENHM UBHTbPA e OCHIYpeHa, KaTo 33 UenTa ce
u3nonsear 6 6pos 10Gbps Bpb3kK, pasnpeseneqm mexay ABeTe ABONKM OROPHU KomyTaTopn Nexus
7010. 3a npeHOCHT UM ce rprKM cneumanuznpado DWDM obopyapaHe, KoeTo ocurypaBa U NPeHOCHT
Ha Fiber Channel Tpaduka mexmay cuctremure 3a CbXpaHeHHe Ha gaHHW.

3a obesnevaBaHeto Ha GbaEWIMTE CHMCTEMM W TexHuTe HYXKAM 3a 6esnpobnemHa
eAHoBpemeHHa paboTa B gsaTa LeHTbpa 3a 06PaboTKa Ha AaHHK e NpeABUAEHa Bb3MOMHOCTTA 32
HA/ITPAN/AANE HA NNHWATE MEXAY TAX, KaTO 33 UE/Ta MOXKE A3 Ce W3NOA3BA CbLLECTBYBAlLOTO
obopyasane:

- OnopHute xomyTatopm Cisco Nexus 7010 pasnonarat cbc ceoboan cnotose 3a mogynm C
WHTepdeicH, KaTo MMaT BLIMOKHOCT 38 AobaeAHe Ha Takusa, noaatpwamu 100Gbps;

- DWDM ycrpoiicteata, HouTo OCUIYpABAT CBBLP33HOCTTE MEXMAY ABaTa MW3YUCAWTENHW
UeHTbpa mMOraT Aa ce HaarpawaaT 3a Aa OCHIYPAT AONBAHMTENHW KaHaiu 3a BPb3Ka 3a
HYHAUTE Ha KOMYHMKaUMOHHOTO 06opyABaHe N CUCTeMHUTe 3a ChXpaHeHue Ha BaHHW.

3awmTa Ha npeJasaHarta MHPOPMALUSA

Bpb3kata memay ABaTa UIYUCAUTENHM ueHTbpa Ha BHE e oT ocHoBHO 3HaueHMe K Npes Hes
Wwe 6bae npeHacAHa MIKNIOUUTENHO KPUTMYHA 3a pabotata Ha GaWkata undopmaums. lpw
usnonseaneto Ha Dark Fiber ontynu snakna v DWDM TexHonoruaTta ce HaMaNnABa 3HAYMTENHO
PUCKa OT 3n0HaMepeHn AENCTBUA 1 Kpaxba Ha nHpopmauma ApPW NpepaBaHeTo . BbNpeku ToBa TA
C€ NpPeaasa ¢ YUCT BUA M HE € 3auMTeHa C NOMOLWITE Ha KPUNTKpaHe, KOETO OCTaBs MWHMUMaNHa
TEOPETUIHATA BLb3IMOXHOCT 3a KpaxbaTta Ha HHGOPMaUMA.

3a NOBWWABAHETO Ha HUBOTO Ha CWFYPHOCT npu .NpefaBaHe Ha AaHHM Meway psaTa
USUNCAUTENHK LEHTBLPA Ce NPENOPBYBa M3NONIBAHETO HA TEXHONCIMM 33 KPUNTUPaHE Ha AauuuTe, C
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TAXHA TOMOLL ute ce NOCTUTHE M3KNIWATENHO BMCOKO HUBO Ha CUFYPHOCT. Mpeasna BMCOKMTe
CKOPOCTH Ha TPaHCHED HA JaHHN MeMAY ABATA LEHTLPAE Y M3MCKBAHWATA Ha NPUACHEHNATA 38 HUCKK
3aKbCHEHNA MEXAY TAX e HeobxoAMMC Aa 6bAAT M3NONIBAHN TEXHONOIMM, KOMTO NO3BOSBAT
KPUATUPaHe CbC CKOPOCTTa Ha NpeAasaHe Ha AaHHWTe,

3a Aa ce rapaHTMPa CUI'YPHOCTTa Ha NpeAaBaHaTa MH(POPMaLIMA Ce Hanara ce M3NON3BAHETO Ha
a YCTPOICTBA NOAABLPNKAWM CAEAHMTE TEXHOAOTHN:

- KpunmupaHe Ha 1 Gbps Ethernet fMHUM cbe CKOPOCTTa Ha NpegaBaHe Ha QAHHNTE Ha Layer 2
— MPO3PayHo 3a BCUYKK cUCTemK Ha BaHKaTa;

- KpuntupaHe Ha 10 Gbps Ethernet AuHWM Cbe CKOPOCTTa Ha NpefiaBaHe Ha gaHuuTe Ha Layer
2 —~ NpO3paqHo 33 BCHUKW CUCTEMM Ha BaHKaTa;

- Kpuntupane wa Fiber Channel cbc ckopoctTa Ha npenasaHe Ha 4aHHHUTE, KOETO e NPO3PavHO
a8 CHCTEMNTE 33 CbXPaHEHUE Ha AAHHH, C Bb3MOKHOCT 3a paboTa Npu CKOpOCTH OT 2/4/8/10
u 16-Gbps.

MznonseaHeTo Ha NoAO6HKM TEXHONDMMK OCH NYPABa BUCOKOCKOPOCTHO KPUNTHPAHE Ha AaHHNTE
MENAY ABaTa MIYMCAUTENHN UeHTbpa Ha BHE, kaTto ToBa cTasa NPO3pPavHO 33 NPUADKEHUATA U CbC
CKOPOCTTa Ha TpaHcdep Ha AaHHUTe.

Kbm momenTa B BHE ce n3nonssa TexHoNoraTa Ha Cisco 3a KpuntupaHe — MACsec, upes KoaTo
Ce U3BbpWSea 3aliMTa Ha npeaasaHaTa MHGOPMaUMA NO Beuuku Ethernet Kawanw Mexay ABarta
USHNCIUTENHN UEHTbPA. 33 Ja Ce OCHIYPM MAKCMMANHO HWBO Ha 3aluTa we Gbge BHeapeHo
mpexoso SAN obopyasaHe, koeto nogavpwa TexHonormata Cisco TrustSec Fibre Channel Link
Encryption nossonnsatwara kpuntupate Ha Fiber Channel coe cKopocTH 2/4/8/10 n 16-Gbps.

EanchmpaHe Ha HaTOBapBaHeTO U NOBKMLLABAHE Ha CHUTYpPHOCTTa

Mpu n3rparkpaHeTo Ha AB8a UUNCANTENHN ueHTbpa, kouTo Tpabea paboTAT eaHOBpEMEHHO, €
HeoBX0AUMO M3NON3BaHETO Ha TEXHONOIMA, KOATO A3 NO3BOAW pasnpeaensHeTo Ha 3aABKWTE Ha
KANEHTUTE KbMm ABaTa UEHTLPA. TEXHONOTMATA W PECMEKTMBHO YCTPOIHCTBATE, KOMTO A noagLRHMaT
TpabBa A2 No3BONABAT BanaHCHPAHE HA KNMEHTCKUA TpaduK mexay Asata N3YNCAUTENHN LueHTbpa
Ha BHB,

3a Aa ce OCBWECTBYM TOBa, MIE Ce N3A0N3Ba TEXHOAOINA, YPE3 KOATO HAKOAKO 3atlMTHUTE CTEHN
ce obegnHNBaT B eANH NorMdecKK KABLCTep. B cayyan we ce u3nonssat 4 6pon sawmtHuTe creHu Cisco
5585X, pasnonomenn B gse ABOMKK B ABaTa M34UMCAWTENHKM ueHTepa Ha BHB. [Bete Asoiiku
YCTPOWCTBA Wie ce NPeaCTaBAT 3a eAHA AOTMYECKA 3aWMTHA CTEHA 3@ BCMYKKM OCTaHaNMW YCTPOWCTBA B
mpexarta Ha BHE. Mo To3n HaunH we ce nocTUrHar €AHOBPEMEHHO ABe OT OCHOBHMTE LEenu npwu
U3TPAMAAHETO Ha MOAEDHKU M3YNCAUTENHK UEHTPOBE — BUCOKW HMBa Ha CUIYPHOCT M pa3lnpeHa
dyHKunoHanHocT, 6e3s ToBa Ada  BHacs AOMBAHUTENHO  CAOMHOCT B KOMYHWKaLWMOHHA

uHpacTpyxTypa.

Cisco TexHonoruaTa 3a KnLCTEpUpaHe Ha 3awmTHmn creun Cisco 5585X pa3nonara ¢ srpageHu
MEXaHNIMK 33 DA3NPEAENIEHNE HA KNMEHTCKUTE 3aABKN N MOXE Aa Urpan M ponAa Ha YCTPOKCTEO 3a
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GanaHcupane Ha HaTosapBaHeto. 3a a3 ce TapaHTMpa KOPEKTHOTO OnpepenAHe Ha
PaboTOCNOCOBHOCTTa Ha CMCTEMM M NpUNOKEHUATa 1 ToBa, Hakbae TpaGea Aa Gbae HacouBaH
TPAPHUKDBT, e CNOMOFHAT BIPaAEHUTE MEXaHU3MM B CHCTEMUTE 33 BUPTYann3aLma.

3a aa ce nocTurHe T0Ba, 3alUUTHUTE CTEHW we 6bAaT pasnonomeHu Ha Layer 3 nbTs Ha TpadmKa
mMexay Core cermeHTa 8 mpexata Ha BHE u NAaHUpaHUA 3a warpampane Datacenter cermedT. Mo
TO3U HAYMK LENUAT TpadUK OT DCHOBHUTE NPUAOKeHUA Ha BHE we obpaboTteaH OT KAbCTEpa OT
3aUTHUTE cTenn Cisco 5585X. CamuRT KnbcTep pasnonara ¢ MEXaHN3MM, Ype3 KOWTO YCTPONCTBaTa
pasnpesenat n obpaborsat Tpaduka nomesay CW, KaTO 3a OCTaHaAWUTe YacTh oT mpemara ce
NPEACTABAT KATO £AHO NOTMYECKO YCTPOHCTBO M TaKa He BHACAT AONBAHNTENHA CACKHOCT AM3aliHA.

AonbanuTenHo HMBO Ha curypHocT npeanara v BrpageHara B 3aWMTHUTE cTeru Cisco 5585X
Intrusion Prevention cuctema ot Hai-Brcok Knac — Cisco FirePOWER. C nomowra Ha IPS cucremara
morat Aa bbaat npeaoTBpaTeHN Hal-4ECTO U3NON3BAHNUTE ATAKW cpeLuy NPUAOKEHWATA B CbPBBPHNA
CETMEHT, KaTo TOBa LE NOBHIWIK 3HAYMTEAHO MHAOPMALMOHHATA CUIYPHOCT B MHGOPMALMOHHATA
MH$pacTpyKTYpa Ha BHE.
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TexHonorma 3a 6anaHcmpare Ha TpaduKa KoM MBUUCAUTEAHUTE LeHTpoBe

HacT oT cbpBbpUTE U NpUAOKeHUATa Ha BHE, KouTo Tpabsa Aa 6bAaT AOCTLNBAHYK OT BLHWHK
33 BaHKaTa noTpebuTenu ca pasnonoKeHu B HHTepHeT nepumeTbpa, B ChoTseTHUTe DMZ 30H1. 3a
Ad Ce ocnrypn eaHospemeHHaTa um paboTa B ABaTa M3YUCANTENHM LEHTLPa, tpAbea pa GvaaT
NpeABUAEHH YCTPOMCTBA, KOUTO 1@ PasnNoNaraT C MEXaHU3MM 33 NOCTORHHO CNefieHe Ha HANUUHOCTTA
MM 1 B CAY4ali Ha Npobnem, f4a NPeXBLPAAT BCUMKH KAMEHTCKU 333BKM Kb UeHTbpa, KOUTO € B
MOMEHTa & HannueH. Tesn yeTpoRCTBa e Ce M3NON3BAT M 33 NPEHACOYBAHE HA 3aABKUTE KbM TPETHA
UEHTLP, KOHTO we GbAe M3rpajieH M wie CAYK 33 BL3CTAHOBABAHE HA OCHOBHUTE CUCTEMM Ha
6aHkaTa B chryvaii Ha MHUMAEHTH W OTNaaaHe Ha OCHOBHUTE DBa.

3a Aa ce rapaHTMpa BMCOKOTO KAaYeCTBO Ha YCAYTaTa M Aa ce NpefoTBPaTH Bb3MOKHOCTTA 3a
USNPaLIAHe Ha 33ABKN KbM NPUNOIKEHMA, KOUTO Ca HAaTOBAPEHM MM HEe Ca 3KTUBHHM & HeobX0aUMO
YCTPOWCTBaTa 32 GasfaHcMpaHe Ha HaTOBAPBAHETO KbM M3UUCANTENHWTE LUEeHTPOBE Aa moraT pa
MOAY4aBaT MHPOPMALMA 33 HATOBAPBAHETO W HB/MYHOCTTA HA NPUIOKEHHATA W Ha 6asa Ha Taau
MHOOPMALUMA A@ NPEHACOYBAT KAMEHTA KbM CbOTBETHMS ueHTbp. Te mora ga wabmiogasaT
SafafennTe MM NapameTpu Ha CLbPEbLPUTE W NPUACKEHUATA M A3 M3NPAWAT HHOOPMALIMA KbM
yCTPOiCTBaTa 33 BanaHcHpaHe Ha HUBO MYNCAMTENHN ueHTposBe.

Mpu nanonzsane Ha NoaoGEH THN pelweHNA NPeXBLPAAHETO HA 3aABKMTE OCTaBa npo3pauHo
3a notpebutennte. MpeanmMCTBO B CAyHan e BL3MOKHOCTTa 6bP30 1 NecHo Aa Ce NPeHacoymn KnneHTa
KbM EANH OT MauuCIuTenHuTe ueHTpoBe. TOBA pelweHre MOKe Aa Ce M3NON3Ba OCBEH B CAYHaHTE Ha
npofnem, Taka 1 B Chyuaii Npu HEOGXOANMOCT OT NPeKbCBaHe Ha YCAYTUTE B HAKONA OT LEHTPOBETE
NpY NNaHKUpaHa NPodunaKTUKa.

OcurypasaHe Ha 3aWiWTa 3a YCAYTUTE 33 BbHLIHW KIMEHTU
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TeHaeHUMUTe NpU pasBUTHETO Ha NPUAOKEHNATA B rnobaneH Mawab ca npemMuHaBaHE KbM
WEB 6a3vpaH aocten. ToBa ce Hanara Haii-seve oT daxra, ye Tosu TMN gocTen e YHHUBEpCcaneH u
HE3ABUCMM OT M3NON3BAHUTE YCTPOWCTBA, ONEPALMOHHN CUCTEMK K Nporpamu. Tasu TEHAEHUHA Ce
Habmogasa n B BbAarapcka Hapogwa BaHka, KbAeTo roasma uyact oT npunoxkeHuata ca WEB
6azupann.

Bce no-uectoTo usnonzsaHe Ha WEB NpuAOMKEHMA M rONAMOTO pasBuTMe Ha CpeacTBaTa 3a
aTakn KbM TAX Hanara oCWIypABaHeTo Ha TAXHaTa 3awmTa. Chio Taka ecTecTsoTo Ha paboTa Ha WEB
NPUIOKEHUATE Hanara eAHOBPEMEHHO C TOBa Aa BbAe OCUIYPABAHA 3alNTaTa Ha notpebutenure,
KOUTO M1 W3M0N38aT. 3a LUENTa B KOMYHWKAUNOHHATa WHGPACTPYKTYpa Ha BHE e Heobxogumo pa ce
UMNNEMEHTHPA CNEUMANM3NPaHO pelienne 3a 3aWmuTa Ha HnBo WEB npunosmenus.

Cneuwanusupanata cucrema, koato we Gbae WHTErpupaHa B mpexata Ha BHE Tpabea pa
OTTOBAPA Ha KPUTEPUWTE Ha HAk-U3NOA3BAaHUTE CTAHAAPTM 33 MHGOPMALMOHHA CUFYPHOCT npw
oprakusaumum paboTewn BbB GUHAHCOBUA ceKTOp. TA TpabBa A3 NOAALPMA HAAEHOAHN MEXAHNIMMN,
KOMTO Aa 3awmTasaT npunomenuata v Web ycayrute 8 BHE oT Hail-uecTo u3nonzsaHuTe ataku. 3a
A3 OCHTYpK HafeAHaTa 3alUMTa Ha IPUAOKEHNATA, CNELMaNnN3NPaHaTa cncTema 3a Web sawmra
TpA6Ba A3 MHCNEKTMPa UENUAT TPadNK Ha NPUAOKHO HWBO.

OcCBeH 3a1WMTaTa Ha NPUNONKEHMATE CUCTEMAT Tpabea Aa pasznonara ¢ MeXaHM3MM 3a 3aLMTa
Ha noTpebuTenu oT 3noHamepeHn aeiicTBIA cpewy Tax. Bce no-yecto B MHTEPHET NPOCTPaHCTBOTO
ce HabMOAABAT aTakM, KOWTO M3NON3BAT H0BEPUETO Ha NoTpebuTenn Kbm Web npunomenuaTa Ha
PUHEHCOBM MHCTUTYLMN KaTO BHB, ¢ uen aa npeanpuemar anoHamepeHn geiicTeuns cpeuty Tax. 3a
Tash uen cneunanusnpaHara cuctema 3a 3awmnTta Ha Web npunoxennata Tpabsa aa OCbLEeCTBABA
33LNTa KAKTO HA NPUNIOKEHNATA, TaKa M OT aTaku Kbm NoTpebutenure.

3.1.3. KomyHuKaumoHHa MHbpacTpyKTypa 3a LeHTbpa 33 Bb3CTaHOBABaHE
cnen MHUMAEHTW

Ocwryprsane na komyHnKaunonHaTa MHPpacTpyKTypa 3a HYXAUTE Ha UHGOPMAUMOHHNTE
CucTemm B LEHTLPA 33 Bb3CTaHOBABaHE cneg nHunAeHTM(DRC — Disaster Recovery Center) e nbpBaTa
CTbNKa Npu n3rpaxaaHe my. 3a HagemaHaTa paboTta Ha KPUTUYHUTE CHUCTEMMU U HENpPeKbCHaTOCTTa
Ha punaHcosuTe W Buanec ycayrute Ha Bvarapcka Hapoawa BaHka e HeoSxoaumo aa ce ocurypm,
KaKTo 06e3neueHOCT Ha CaMUTe NPUAOKEHNA N CMCTEMM, TaKa W Ha OCHOBHUTE paBoTHK mecTa.

3a uenTa, B Npn 060c06ABaHETO Ha BLACUMA UEHTLP 33 Bb3CTaHOBABAHE c/e MHUMAEHTH We
BbAae M3rpageHa KOMYHUKaUMOHHA MHPpPaCTPYKTYPa OTroBapALWLa Ha CNEAMUTE YCAOBKA:

- Da bvae nsrpapeHa nokanHa mpexosa MHppacTpyKTYpa;

- Habwvae obocobera nHppacTpyKTypa 3a KAMEHTCKN [ocTbn;

- fabvae obocobeH copsbpeH cermenrt;

- Da ce ocnrypat Heobxopumute MAN u Internet CBbP3AHOCT, KOWTO Aa rapaKkTUpaT 4ocThna
Ha napTHbopuTe Ha BHB Ao ocHOBHUTE cncTemu;

- . We ce ocuUrypu BHUCOKOCKOPOCTHA ONTWUYHA CBBLP33HOCT € ABATa OCHOBHW W3UMCAWTEARM
ueHTHpa na bHE;
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- Ule ce 0CUIypAT TEXHOAOTMW M MEXAHMIMM 38 NPexBbpAAHE Ha KINEHTCKMTE 3aABKU KbM TO3K
MSHUCANTENEH UEHTBD B CAYHAN HA MHLWABHT.

OcurypasaHe Ha DWDM CBbP3aHOCT Kbm lleHTbpa 3a Bb3cTaHOBABaHE
cnes MHUMAeHTH

Npwn n3rpaxaaHeTo Ha KOMYHWKALMOHHATA uHbpacTpykTypa 8 LUeHTbpa 3a BbacTaHOBABaHE
Cnep UHUNABHTH & HeobXoAMMO A3 Ce oCUrypu HagemaHa U BWCOKOCKOPOCTHA ONTUYHA BPbL3Ka HbM
OCHOBHUTE M34YMCAMTENHW LeHTpose Ha BHB. 3a aa ce ocurypn ontuunara CBbP3aHOCT, KaKkTo 3a
HYANRTE Ha CbpBbPHHTE CUCTEMM, TaKa W 33 CUCTEMHTE 33 CbXPAHEHUE Ha flaHHK e HeoBXoaNMO
U3N0A3BaHeTo Ha DWDM TexHonorua, KoaTo ga No380NABa H3NON3BAHETO Ha €4HO ONTUYHO BAAKHO
33 MHOXECTBO uenn. Mo TO3M HauMH eAHa ONTMYHA CBLP3aHOCT ce MPeepbla B MHOKECTBO
HE3ABMCUMMU BUPTYaNIHN ONTUHHU BPB3KN HaTO OCHOBHOTO NPeaUMCTBO €, ye DWDM TexHONOrMATa e
HE3ABMCMMA NO OTHOWEHNE Ha NpeaaBaHKTe NPOTOKOAU U BuTpeiiT.

OCHOBHMTE TeXHO/IOTHN 33 NPEHOC Ha JaHHN B MpexaTa Ha BHE ca Ethernet u Fiber Channel
TexHonoruute. Ypes usnonzeareTo Ha DWDM obopyapaHe 3a OCUTYPABAHE Ha BPb3Ka Mexay ABaTa
M3HNUCANTENHNW LeHTbpa Ha BHB v LlenTbpa 3a BbacTaHOBABaHE Cnep MHUMAGHTH LWe ce no3BOAN
€AHOBPEMEHHNA NPEHOC Ha HAKOAKD Ethernet u Fiber Channel kauana no onTvdHW BAGKHE OT THA
»dark fiber”. C Tasu Texnonorma we ce npegocTagn BbIMOKHOCT A& e NPeHACcAT egqHOBPEMEHHO
Ethernet kananu cuc ckopocr o7 1 v 10 Gbps u Fiber Channel kananu cbe ckopocTM ot 1,2, 4 1 8 Gbps
10 Ha4YWHa, NO-KOHTO TOBA Ce M3BLPWEA M KbM MOMEHTA MEMJY ABaTa OCHOBHW MSYUCAWTENHW
LeHTbpa Ha bankaTa.

DWDM
network

OcurypasaHe Ha cBbp3aHoCT 1 06opyasaHe 3a A0CTHA A0 Kbm LleHTbpa 3a
Bb3CTaHOBABAHE CNEA MHLMOEHTH
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BaxHo ycnosne npn narpamgare Ha LleHTbpa 3a Bb3CTaHOBABaHe ches nHuMaerTv U paboTaTa
Ha KPUTUHHUTE NPUAOKEHWA, KOUTO We HbaaT pesepBnpaHn B HEro @ aa Ce OCUIYPAT HeoBxoanmuTe
MAN, Internet n VPN csbpsaHocT, Konto ga rapaHTUpaT AOCTbNa Ha NapTHeopuTe Ha EHE ao
OCHOBHUYE cUCTemU. TOBa Npeanonara, KakTo OCHIYPABAHETO Ha PE3epBHA CBbP3AHOCT B TO3W
LeHTbP, Taka u HeobxoaumoTo obopyaganHe, Koeto ga Mome OCHIYPKW HYMHATA GYHKUNOHANHOCT,
KaTO CbOTBETHOTO KPUNTWUPaHE 3a W3rpaMaaHe Ha 3awmtennTe VPN Bpb3KkM, Internet
MAapWPYTUINPAEHE M T.H.

Npwn narpampaxeTo Ha LieHTbpa 3a 8b3CTaHOBABaKE Cheq nHUKWAEHTH e Heobxogumo fa SvaaT
Cb3RaAEHK NpoueAYpy, KOUTO A3 B3emaT NPeABHA NAPTHLOPHTE Ha Bvarapcka HapogHa BaHka w
HauWHa WM NONIBAHE Ha YCNYIUTE, KOUTO Aa ONPEAGNAT DOCTLNA A0 OCHOBHUTE CUCTEMM B Hero, Tean
npoueaypu Tpabsa Aa cboBpasAT TMNOBETE CBBLP3AHOCT Ha KAMEHTMTE KbM OCHOBHWTE
UIUNCANTENHN UEHTPOBE HA BHB 1 Bb3MOXKHNTE MEXaHWN3MN 33 NPEXBLPNAHE HA TEXHWUTE 3aABKM KbM
LleHTbpa 3a BL3CTaHOBABaHE CRel MHUMACHTH B CAY4ail Ha HYXAA ¥ 0TNaAaHe Ha OCHOBHUTE,

Obocobasane NHOPACTPYKTYPa 33 KAMEHTCKW A0CTHA

KomyHuKaunoHHaTa MHPacTpyKTYpa, KOATO LLe CAYMM 33 noTpebuTencku AoCTLN B CrpafaTa,
B KOATO € DasnofioKeH UUMCUTENHNA UEHTLD 33 Bb3CTaHOBABAHE CAeA MHUMAEHTH, TpAGBa Aa
bbae unsrpapeHa cnpamo Hali-gobpute NpakTuKU W /a2 cnepBa AM3aiiHa, KoitTo e oaobped ot
bvarapcka Hapoawa BaHka W ce M3N013Ba B LUEHTPANaTa W K3COBHA LeHTbP. Mo T03KM HayMH e ce
apaHTpa BUCOKOCKOPOCTHHA, HAZEXAEH M 3aWMTeR AOCTLN A0 pecypcuTe K yeayruTe. Tn Tpabsa
A2 € NPOEKTUpaHa CbC CLOTBETHATA MHOTOCAOHHA AaPXUTEKTYPa M Aa pasnonara ¢ HeobxogumuTe
ycTpoicTsa 1 obesnedasaw, ru codTyep, KOouTo ga OCUTIYPAT Heobxogumute ¢GyHKUMOHENHOCT M
BUCOKA NPON3BOAHTEAHOCT.

3a pa ce ocurypu Gesnpobnemuata paboTa Wa crykuTEAMTE M 43 ce YAECHW NpoUeca Ha
pabota Ha BpemeHHUTe pPaBOTHW MeCTa NPW MHUMABHTH ce npenoptuBa M3NOA3BAHETO Ha ABe
TEXHONOFUKM, KOMTO tWe NOANOMOFHAT npoueca. EgHaTa e M3nonN3BaHeTo Ha BMPTYanHa AecKTon
unpactpyktypa(Virtual Desktop Infrastructure), gpyrata e OCUrypABaHeTo Ha Heammnuen gocten Ao
WHPOPMAUMOHHNUTE pecypcn 3a MOBMANHKTE paBoTHU CTaHUMK. BUpTyaneH AecKTon Mau BUpTYanHa
AeckTon nHdpactpykTtypa(Virtual Desktop Infrastructure) e TexHONOIMA, KOATO NO3BONABA paboTHaTa
cpeaa Ha NOTpebuTena ce CbXpaHABA Ha CbPBLP/CLPBBLPM, BMECTO Ha NOKEMHMA KOMNIOTBP MAKW
APYTO M34YUCAWTENHO YCTPOHCTBO. MO TO3M HauMH we MOoMe fa ce rapaHTMpa paboTaTa Ha
noTpe6uTtenuTe oT pasnnyHu paboTHM CTaHUUK B Chyuait Ha HY¥Aa.

Ocurypasare Ha AONBAHKTENHA BKABOCT Ha PaBOTHITE CTAHLMM MONE A3 Ce NOCTUIHE U C
M3MPAMAAHETO Ha cpeaa 3a Ge3mmnueH 40CTBN A0 HHPOPMELMOHHNTE pecypcu. BaHo yenosue npu
MSTPAXAAHETO Ha NojobHa cpena e Aa Ce rapanTMpa MHOOPMALMOHHATA CUIYPHOCT, KaTo ToBa
BK/IIOUBA U3NONIBAHETO HA PEAVLEA CMCTEMM M TRXHONOT MU

- Cucrema 3a ynpasnexmne Ha Be3UUHNTE TOUKM 33 AOCTB;
- Cuctema 3a ynpasnenne Ha mobMAHNTE NoTpebUTeAN;
- (McTema 32 NpegoTBPaTABAHE Ha U3HACAHE HA KOHGUACHLIMANHE WHPOPMALMA 1 A.p.
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3.1.4. MexaHusmm 3a aBTomaTusaumMa 33 NPOBU3MpaHe Ha

MHOOPMALMOHHNTE CUCTEMM

BueapaeaneTo oBopyagaHe OT knaca Ha Cisco Nexus 9000, koeto nogawbpma Cisco ACI

apxuTtekTypata wWwe nopobpu npoueca Ha BHeApABaHE Ha NPUAOKEHWA B MHBPaCTPYKTypaTa Ha
BanKaTa, UHPOPMALMOHHATA CAMYPHOCT M MpeXoBuTe YCAyrW. 3a ToBa We CNOMOTHE eAMHHATA
nAaTGOpPMa 3a ynpasneHme, KORTO Lie B3aUMOAENCTBA, KAKTO C MPEOBOTO 0BopyABaHe, TaKa U CbC
tuctemuTe 3a BUPTYanu3auMAa M CbXpaHeHne Ha AaHHu. OCHOBHMTE npeawmcrea Ha Cisco AC
apxuTeKTypara ca:

Cvuctemn apxuTekTypa, KOATO [aBa BLIMOMHOCT Ha LANOCTHa BM3MA 33 NPUAOKEHHA W
TAXHaTa P360Ta B MpeaTa, C LeHTPanHaPaHo yNpasaeHne u HabnogeHve B peanHo speme
Ha CLCTOAHMETO Ha NPUNOHEHWATA, NPUOKUMA KAKTO Npu QUIMYECKM, Taka W npw
BUPTyanHU cpegm

Eamuva nnardopma 3a ynpasnenve Ha pusndeckm, BupTyanHu u cloud-6asuparu cpeam;
KombuHupa ce npousBogMTENHOCTTa Ha XapayepHMTE TeXHONOTMM U rbBKABOCTTA, KOATO
npepanara codpryepa;

3HauMTeNHO YNecHABaHe Ha npoueca Ha WMRNEMEHTALMA W EKCNADaATauMA  upes
U3NON3BAHETO HA €AUHHU NOAUTUKW, YNPABJEHUE U MOAEAM, KOWTG BMBAT M3NON3BAHM
€AHOBPEMEHHO OT MPEXOBHUTE, CbPBBLPHUTE 1 Storage pecypcnTe;

Otsopenn API{Application Programming Interface) n craHgapTh, KouTo nossonseaT Ha
pazpaboTunumte Aa rONAMa rbBKABOCT M NecHa MHTETPALMA Ha fnpuaoeHnaTa & ACI
uH$pacTpyKTYpaTa,
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OcHOBHO npean3BnKaTeNcTso npes cAOMHM BUPTYanHy cpeaM, Kato Tasn KOATO we 6vae
narpapeHa 8 bHB e uHTerpupaneTo Ha YNPaB/ieHNETo; NECHOTO KOHDUIYPUPaHE; YHUDUUUPAHETO Ha
KOHOUIYPaunnUTe; HaMANABAHETO Ha rPewWwKM OT NPOBMBUPAHE; MOBNNHOCT Ha BUPTYaNHUTE MaLIMHK;
BB3IMOMHOCT 3a ynpasnexue Ha NHOPACTPYKTYpa AUPEKTHO OT an/IMKaLMMTe; NECHO CermeHTUpRHE
Ha BUPTyanhuA pecype; BMPTYanHN Mpexoeu QyHKUMK, BCHUKo TOBa ce petwasa ¢ MOAEPHU peweHun
HOCEKN HalyMANoTo ume Software Defined. B KOHKPETHUA CAYYEi TOBOPUM 32 MPeXa U CbOTBETHO
Software Defined Network (SDN) pewenus. Cisco ACl e Takosa PeWweHne, KOSTO HW NO3BOAABA
BCMYKO ONMCAHO NO-rope.

Cisco ACl e cogTyep, KoiiTo paboTu B NPAKE MHTETPALWA M 3aBACUMOCT OT KOMYTATOPH OT BUCOK
kaac Nexus 9000. Nexus 9000 tpr6ea aa 3actaHe Memay CbpBbpHaTa HHPPACTPYKTYPa M HAZIMYHKUTE
KomyTaTopu Nexus 7000, KaKTo e NOKa3aHo Ha cnepgallata $purypa.
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Cisco ACI we ce uuTerpupa ¢ VMWare KNbeTepa B GaHKata M We No3BOAM MHTErPUPaHO
ynpaBAeHHe, NeCHO KOHGUIYpHUpPaHe N YHIPHUMPAHOCT Ha KOHUIypauumTe (BL3NOA3BANKKM ce OT
WabnoHun n He npako KOHPUIYPUpaKe Ha CaMHUTe YCTPOMCTEa OT uosek}). 3a Cisco ACI e sHauelwo IP-
TO Ha A3feHaTa MalMHa W HEeHHMTE YCAYTM, ChOTBETHO WabaoHuTe U MPEXOBHUTE NOAMTHKKM 3a
A3AeHOTO IP ce MecTAT ¢ Hero B uanaTa MHGpacTpyKkTypa. ToBa N03BONABA HeorpaHuueHa mobuaHocT

Ha BUpTyanHuTe mawmdn. Pazbupa ce Nexus 9000 Tpabea aa ce MMNAEMEHTHDA M B TPMTE CaliTa Ha
6ankaTa.

3.1.5. CTbNKM Ha UMNAEMEeHTaLuUA

Aonay usbpoenume demaiinru delinocmu He ca ¢ nocodera uHduKkamueHa npodvaxumentocm
SO0WOMO 3asUCAM 0M MHO20 (haKMOPL, BKAIOMUMENHO U HOAUMUEMO Ha epeme Oom CMPOHT Ha
cayxumenume Ha 6ankama. Befipeku moea cnpamo onumana Hu CMAMAMe, He NOCoYeHUR Nepuod
30 YAAaMa CMuKU e Peanucmuved U UsmbaHum,

CTBIMKA 1 — ChOBPA3ABAHE HA AM3AMHA B OCHOBHMTE N3YNCANTEAHN UEHTPOBE C HAMA-
AOBPWTE MPAKTUKM 1 NPEMIMHABAHE KbM EAHOBPEMEHHA PABOTA

Crbnka 1 ce ¢pokycupa B/y Tekywiata Hyaa oF PeAn3saiH Ha mpexoBaTa MHPPACTPYKTYPa B
OCHOBHUTE M3YMCAUTENHN LEeHTPoBe Ha BHE, KOWTO UEnW CermeHTMpaHe Ha PasAMUHMTE YacTy oT
MpexaTa CnpAMo Hal-A06puTe NPaKkTMKW Y NOBMIIABAHE Ha CHIYPHOCTTE B CLbPBBLPHUA cermenT. MNpwu
YCNEWHOTO i N3NBAHEHNE We Ce NOCTUIHE Bb3MOMHOCT 33 paborta Ha fBaTa caitTa e4HOBPEeMEHHOD,
KaTo NO TO3W Ha4YMH BCHMYKW 33ABKW KbM CbPBBPHWA CEIMEHT MOTaT 4a ce obpaboreart, KakTo OT
npunoxeHwata B LiedTpanaTa Ha BHE, Taka v o1 Kacosua LeHTHLP.

Crbnka 1 skniouea oceeH paboTa No MpPeKoBaTa YaCT M aHANK3 Ha NPUAOKEHNATa B paboTtewm
& MHpacTpyKTypaTa Ha BHB. Tean cTbnku morar Aa 6b4aT usmsa HEHW, 33 Aa MOXKE Aa Ce TIPEeXBLPAAT
NPU/IOKEHNATA B CLOTBETHUTE CHPBBLPHN CRIMEHTH, a CE ONPEABNAT NOANTHKNTE 33 CHIYPHOCT N aa
e KoHGHUryprpa mpexoeoTo obopyasaHe:
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AHBNM3MpaHe Ha BCMYKW CbPBBPHM NPUACIKEHWUA, KOMTO PaboTAT B UHPOpMaLMOoHHaTa
MHGPaACTPYKTYpa Ha BHE;

Onpegenane Ha BBLIMOMKHOCTUTE MM 33 BUPTYANU3ELUMA W MBUCKBAHMATA WM KbM
CbpBEbpHaTa U MpesKoBaTa UHPPaCTPYKTypa;

Onpepennte Ha ocHoBHM TunOBE NPUNCHKEHNA, NO KOMTO A3 Ce Kaacuduumupar n
obeanHAaT paboTtewmte B 6aHKaTa;

Onpeaenaxe Ha NpUHagNEXHOCTTa CHPBBLPHKTE NPUNOHKEHNA KbM OCHOBHHUTE TUNOBE;
AHanu3 Ha HeobxoanMocTTa oT Layer 2 cBbp3aHoCT MeXAy A8aTa USUNCANTENHU LeHTbpa
38 KOHKPETHWTE NPUAOKEHNA;

AHaNN3 Ha M3NCKBAHNATA KbM CBDP3AHOCTTA Ha CbpPBEBPHUTE M CHCTEMMWTE 33 CbXpaHeHne
Ha AaHHKU MemAYy ABATA USHUCNUTEAHY LEHTLPA.

B cAepBawmTe Touku ca npeanoxeHn aeTalinnuTe AENHOCTY NO peausaitHa Ha MpemosaTa
UHPACTPYKTYPa B OCHOBHUTE MIUMCANTENHM LEHTPOBE Ha BHE:

Msrpaxgane Ha cbpabpeH cerment ¢ noMowTa Ha GyHKLUMOHANHOCTTa Ha Nexus 7010
ycrpoiicteara — Datacenter VDC;

WHcTanupare Ha kbcTepa ot 3BLWMTHU CTeHW ASA 5585X B ABaTa M3YKUCAWTENHN UEeHTbPA;
Warpawaare Ha cebp3aHocT memay Core n Datacenter cermeHTHTe Ha MpeHaTa, KOATO aa
NpeMUHaBa NPe3 KNbCTepa OT 3aLUTHY CTEHU;

Npexebpnsnne Ha Heobxogumute mpeskosH BPb3KM OT CLPBLPUTE KbM 000COGEHMAT
Datacenter cermenT;

M3rpapaHe Wa Layer 2 cebpaanocT MEeXAY ABATA N3HNCINTENHK LEHTBLPA 38 CHPBbLPHUTE
CETMEHTH, 33 KOWTO MMa TaKaBa HEOBXOAWMOCT;

Mpn neobxoanmoct, narpamaare Ha AoNBAHWTENHA CBbP3aHOCT 3a HYXKOWTE Ha
CbpBbPUTE # CUCTEMMTE 33 ChXPaHEHUE HA AaHHK;

U3BbpwBaHe Ha TecToBe ¢ npunomeHue, 3a KOpeKkTHaTa paboTta Ha gsata U3YNCAMTENHN
LeHTbpa B Active/Active pesmnm;

(oeTanHo NpexsLPAAHE Ha NPUAOKEHHUATA B ChOTBETHUTE CbPBLPHU CErMEHTH ChrnacHo
KnacnmkaumaTa mma no obwm npusHaum;

Npn Heobxogumocr npomaHa Ha MpeoBaTa agpecativA Ha NPUADKEHHMATA, C ACHATA
WAEA, 4e TOBa MOMe A3 A0BeAE AC NPENPaBAHE HA KOLA Ha NPONOKEHNATA;

NoeTanHo onucanue Ha NOANTHKN 3a CUIYPHOCT 3a BCAKO OT MNPUAOKEHUATA B KABCTEpA OT
3ALUTHATE CTEHM;

Tecrose Ha paBoTaTta Ha ABaTa M3UNCAMTENHU ueHTbpa B Active/Active pexum;
Obocobasane Ha CErMeHT 3a KNMEHTCKK AocTbn;

MpexBbpasAHe Ha KOMYTATOPUTE 33 AOCTBN B CEFMEHTA 33 KNMEHTCKN BOCTLR;

OuakBaHaTa NPOABLKMTENHOCT Ha Task CTLNKA € B PaMKHTe Ha 12 KaneHapH1 meceya

C npurnouBaHeTto Ha CTbnka 1, BHE we:

Ule 6vae onMnUanpaHa v cermeHTHpaHa MpexosaTa MHGpacTpyKTypa cbobpasasaiikmn
Ce C Han-no6pHTE NPaKTHKK;
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e ce 06ocobaT copsbpHn cermeHTH, B KOWTO wWe ce pasnonoXaT NPUAOKEHUN,
KNacuuUMpaHn No obWM NPU3HALM, 33 KOWTO MOTaT A3 CE HANOKaT ChbOTBETHUTE
NOAUTUKN 33 CUIYPHOCT;

Ue 6bae NosMWEHa MPEKOBATA CUTYPHOCT U wie BbAAT HANOKEHN CTPMKTHHU NONKUTUKM 33
AOCTBN A0 NPUAOIKEHNATA B CbPBBPHUA CETMEHT;

MpunoxennaTa we 3anouHaT egHOBpEeMEHHa 1 paeHonpasHa paboTaTa B ABATA OCHOBHHM
USUNCUTENHM LienTbPa Ha BHE, kaTo npu npo6nem MAM MnaHUpaHa NpodrNaKTMKa B KO
A3 € OT TAX, HAMA 13 MMa NPEKbCBAHE Ha YCAYrU.

CTBMRA 2 - M3TPAXIAHE HA MHOPACTPYKTYPA 3A PABOTA HA [BA CANTA 3A NPUNOMEHWNATA,
KOWTO CE AOCTBMNBAT OT BLHLUHM 3A BAHKATA NOTPEBMTENN U CA PASMNONOMERN B MHTEPHET
MEPUMETLPA

Cronka 2 ce gokycnpa Bfy MsrpampaHeto Ha HajemaHa uHbpacTpyktypa & Internet
NEPUMETBLPA Ha [BATa MIUNCAMTENHM LeHTbPa Ha BHB, KOATO A2 06CNYKBa 33ABKMTE OT BLHWHW 32
6ankaTa NOTPeBUTENN KbM CHCTEMUTE Pa3NONOKEHN B CbOTEETHUTE AEMNTANNIUPAHK 30HK.

B cnepsawmTe Toukm ca npegnomenn AEeTalNHNTE AEHHOCTU NO OCUIYPABAHETO HA CUCTEMUTE
8 DMZ 30HWTe Ha OCHOBHUTE M3UMCANTENHN ueHTpose Ha bHb:

Ocuryprsare Ha HeobxoaumoTo oBopyagane 3a usrpaxpaHe Ha Internet nepumeTsbp;
Hsrpamaane Ha Internet nepumeTsLp 8 KacoBua ueHTbp Ha BHE;

OcurypapaHe Ha Heobxogumarta tBbp3aHocT ~ Internet, MAN U T.H. 33 nbAHOTO
Ay6nupane Ha Internet nepumeTepa B Kacos ueHTup Ha BHE;

Ob6ocobasane Ha cboTeeTHUTE DMZ 30HM Kacosua ueHTsp Ha BHB B choTBETCTEME € TE3M
B UeHTpanarta Ha 6aHKaTa;

MNpunarave Ha nonuTMkn 3a curyproct 3a DMZ 30HWTE, CLOTBETCTBAWMW HA Te3n B
ueHTpanaTa Ha EHE;

Aybaupane Ha cnctemuTe B Kacosun UueHTbp Ha BHE;

M3BbpwsaHe Ha TecTOBE 3a KOpeKTHaTa eaHospemeHHa paboTa B ABa M3YWCAUTENHM
HeHTbpa;

Ocurypssane Ha ofopyasaHe 3a 6anaHcupaHe Ha HaTosapeaHeTo ¥ WEB 3awuTta 3a
HY}XAWTe Ha aBaTa Internet nepumeTbpa Ha BHE;

NoeranHo npexsbpnaHe Ha 3aABKHUTE Kbm NPUNOXHEHKATE B npes cucTemuTe 3a
banaHcupaHe Ha HaToBapeaHeTo U WEB 3aWmTa;

WssbpuwBaHe Ha TectoBe 3a KopeKkTHaTa eaHOBpemeHHa paboTa B ABA MIUNCAMTENHM
UeHTbpa.

OuakeaHaTa NPOALMKNUYENHOCT HA Ta3M CTLNKA e B pamkute Ha B xaneHZapHU meceua

C npukniousaneTo Ha CTbnka 2, BHE uie:

ille 6vae msrpageHa HHdpacTpyKkTypa B Internet NEPUMETBPA Ha ABATa M3YMCAUTEAHN
ueHTbpa Ha BHB n we 6bvaaT o6ocobeHn ceoTBeTHUTE DMZ 30HMK;
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e ce ocurypn egHospemenHata pabota Ha ABa calita H2 NPUAOHMEHNATE, KOUTO ce
AOCCTBNEAT OT BBHWHK 3a baHkata NOTpebuTenwu, Kato TpaduKa Kbm TaX we 6vae
BanaHcMpan ¢ nomowTa Ha WHTENAMIEMTHWM MeXaHUIMK 33 pasnpegenaHe Ha
HaToBapeaHeTo v 3awmnTa Ha WEB npunomeHmnaTa.

M3CTBIKA 3 - U3TPAXK/AHE HA KOMYHMKALMOHHA MHOPACTEYKTYPA 34 HYHOWTE HA LIEHTEPA
3A Bb3CTAHOBABAHE CNEDR MHUMAEHTM

Cronka 3 ce orycnpa B/y nsrpampganeto Ha UANOCTHaTa KOMYHHKaLUMOHHA MHBpPacTpyKTYpa
33 HY)XOMTe Ha LleHTbpa 33 BBLICTAHOBABAHE CNeA MHLMAGHTH, KOMTO we ocvrypu pabotata Ha
KpuTHuHMTe 33 Bbarapcka HapoaHa Banka cucTemn B CAy4ail Ha 0TNAAAHETO WM B OCHOBHMTE
usuncantentn uentpoee Ha EHE B ueHrpanara 6aHkata 1 e Kacos LeHTbp.

CneagawmTe To4KK Ca NpeaNOKEHN AeTaliNHNUTe AEAHOCTH N0 OCUTYPABAHETO Ha CUCTEMUTE B
DMZ 30HUTe Ha OCHOBHUTE U3UNCAUTENHN uyeHTpose Ha BHbE:

OcurypasaHe Ha HeoBxoaumoTo obopyaBaHe 3a wu3rpakgaHe Ha MpeoBsaTa
UHGPACTPYKTYpa;

06ocobaBaHe Ha CHOTBETHUTE MPEKOBHU CErMEHTH — CbpBbpeH cermeHT, rpbbBHak Ha
MpexaTa, CermeHT 3a A0CTLR;

M3rpaaare Ha ONTHYHA CBBP3AHOCT KbM ABATa OCHOBHN M3UNCAMTENHN ueHTbpa Ha BHB;
Harpaxpaane Ha cvoteTHute Internet, MAN, VPN CELP3aHOCTH;

Ocurypasane Ha Heobxoaumoto obopyasate 3a M3rpa)paaHe Ha OCHOBHWUTE BPb3KM KbM
uehTbpa — DWDM, mapwpyTtusatopw, sawmutHute creqm, VPN YCTPOWCTBa, cMCTEMM 3a
6anaHcupaHe Ha HATOBAPBAHETO M T.H.

Cebp3saHe Ha UeHTbpa 33 Bb3CTAHOBABaHE cnep, MHUMABHTM KbM ABATa OCHOBHM
M3YMCAUTENHM UEHTLPA;

CBLp3BaMe Ha BCUHKM CUCTEMM KbM MpEeoBaTa WHPPaCTPYKTYpa M M3BLPWBaHE Ha
CbOTBETHUTE GYHKLMOHANHN TecToBe;

MNpemuHasaHe Kbm aKTUBHA pabota Ha LleHThbpa 3a Bb3CTaHOBABAHE cnen MHUMBEHTH

OuaksaHata NPoOABAKUTENHOCT Ha Ta3K CTbNKa e B pamKuiTe Ha 6 KaneHfAapHnu meceua

C npukniousanero Ha Crbnka 3, GHE we:

Lie 6bae uarpageHa KOMYHMKAUMOHHA WHOPACTPYKTYpa 33 Hywaute Ha LeHTobpa 3a
Bb3CTAHOBABAHE CN1eA MHUWAEHTH, KAKTO M HEOBXOAMMMTE BPL3IKK - KbM ABATa OCHOBHH
U3UUCIUTENHW ueHTbpa B Codnr, Kakto  MAN M Internet cebpaaHocT;

Le ce ocnrypu HagemaHa nHdpacTpyKkTypa, KOATO Aa ocnrypu pabortata Ha KpuTHMUHKTE
CHCTeMU 3a BaHKata B Cnydali Ha MHUMAGHT U OTNajaHe MM B OCHOBHMTE UeHTpoBeE C
Codun.

CTBIMKA 4 - BHEAPABAHE HA CISCO APPLICATION CENTRIC INFRASTRUCTURE

Crenka 4 ce cocpegoTouasa Bupxy BHeppAsane Ha Cisco ACI pewewnueto naoc Access u
Aggregation cnoii 3a HyauTe Ha CbLpBBLPHaTA anJpaquyK'rypa 6azupanun Ha Nexus 9000.
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Cneppawumte ToukM ca npegnonaraemu AeTaiinHnTe AEWHOCTM no BHeapasaHe Ha AC
peweHueTo:

[

*

Au3aiiH 3a BHegpaBaHe Ha Nexus 9000 Ha HMBO access 1 aggregation g paboTeH pexum
Ha 0OMKHOBEHW KOMYTaTOpHK;

Bueapasane Ha Nexus 9000 s DRC caiira;

TecToBe Ha AW3aiiHa M peweHueTo;

BregprsaHe Ha Nexus 9000 B gpyruTe gsa caita;

AHaNN3 Ha BCUMKK BUPTY3NHWU MALINHW B CbPBBPHATA UHGPACTPYKTYpa, TEXHUTE YCAYTM
W TEKYLLUTE MPEKOBHM HACTPOMKM, BKNIOUHTESTHO NOAUTHKM 33 JOCTHA HA MPEXoBO HHBO;
Aednunpane Ha npodmnm 3a BcAKa egua oT MaLnHUTE;

TectBaHe Ha NpOGUAUTE M TAXHATA MOBKAHOCT B pamkuTe Ha eguH caiT 8 DRC caitta;
WMuTerpaumna ¢ VMWare VCenter Server

TectaHe 3a cb3gasaHe U npomaHa Ha CBLLUECTBYBAWM MAWIMHM OT FAeSHA TOuKa
MpeXOoBU HACTPOIKKN, NoAseaiku YMWare VCenter Server

AOoKyMeHTUpaHe Ha NbAHOTO peleHneTo;

UmnnemeHTUpaHe Ha NbAHOTO peleHne BLB BCHUKM caifTose;

NpuemHy U3nuTaHmA.

OuakBaHaTa NPOABL/AKKTENHOCT Ha TasW CTLNKA € B PAMKNUTE Ha 12 KaneHAapHW mecela.

C npuksmiouBaHeTo Ha CTbnka 4, BHB we:

Wma sHegpeHo Software Defined Network pPeweHne, KoeTo We sogun cnep cebe cn ao
CAeAHNTE NO3KTMBH U BbIMOKHOCTH:

o)

o]
C
O
Q
o]
©
(o]

WHTEIPUPAHETO Ha YNPaBNEHMETO Ha X86 BUpPTyanmsaumaTa u Bouuxm Data Center
MPpeXoBu yeTpoiicTea;

NECHOTO KoHdurypupane — VMWare VCenter u ACI;

yHUbUunpaHeTo Ha KoHUrypaumuTe — nocpeacTeom wabnoHw;

HEMaNABAHETO Ha MPeWKN OT NPOBHU3MpaHeE;

MOBMAHOCT Ha BUPTYaNHUTE MaWNHK;

SBL3IMOMHOCT 32 ynpasaeHne Ha UHPPACTPYKTYPa ANPEKTHO OT aNAMKALMUTE;

NEeCHO cermeHTNpaHe Ha BUPTYaNHWA pecypc;

BHUPTYANHU MpPEXKOBN PYHKLMK .

3.2. CTpaTerusa 3a passuTme Ha MHPOPMALMOHHATA CUTYPHOCTTA

3.2.1. iHdopmaLMOHHa curypHOCT (AedmHnumAa/MHCTPYMEHTU/MepKK)

M3noN3BaHETO Ha MHPOPMAUMOHHWTE TEXHONOTMK 3a ob6pabotha W cbxpaHeHwe Ha
HYBCTBUTENHA WHPOPMALMA OTAABHA € CTaHAAPT NO UEANA CBAT. KoHcymauma Ha MT yeayrute v
Pa3BUTHETO Ha MHGPOPMALMOHHUTE TEXHONOMMM KaTo UAND, BOAAT A0 PasAMMHW NEpCrneKkTMsn W
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AONPUHACAT 3a no-gobpa paboTa, noBeve MLBKABOCT M CePUO3HO pasBUTME Ha BCAKa eaHa
OpraHusauus. B grewHo speme MHGOPMaLMA BeHe Ce CbXPAHABA HA SUCKOBM MacHBH, a He B NanKH
n KabuHetu. ToBa CbECEM eCTECTBEHO BOAM A0 NOTMYHMA BBNPOC — KaK Tazn MHpOpMauma ce
sawmTaTa 0T HEOTOPUIMPaHK AOCTLN, 3aryba u/uam naTnuaHe.

KaTto nybnnuna opranmaauus u npumep 3a 6avkosata cuctema, bbarapcka Hapoaua Banka 6u
CneaBano aa nonara Heobxoaumata rpuIKa U OTTOBOPHOCT KbM TOBA Aa CNa3ea 3aKOHOBM PamKM #
CTaHAAPTW HAKTO M cBETOBHU AOBPU NPaKTUKK, KOMTO FapaHTUPaT NPaBUAHOTO OCUIYpABaHE W
3aWwuTa Ha AMUHM DaHHK, GUHAHCOBM NHAOPMAUMM M ADYIN OAHHW, C KOUTO He e paspeuweHo
ce0604HO nonssaxe.

KoHuenuuATta 3a nndopmaunoHHa CUIYPHOCT NpeacTaBeHa B Tasw rnaea, NpMema rope
AOCOYEHOTO KaTo akT W onpeaens KaTo uen Ha wHdopmaumoHHaTa curyproct B BHE, Ta ga e Ha
MAKCHMANHO BHCOKO HMBO HE3aBMCHMMO OT TOBA AanM YyBCTBMTENHATa MHGOPMALUMA Ce M3NON38a,
NPEHACcA WA CbxpaHaBa. Lienta Ha Tasu CEKLWA € Aa NPeACTaBn HAKOM OT OCHOBHUTE TeXHMYECKH
M3NCKBAHHA 33 BCAKO €4HO CHCTOAHNE HA MHHOPMALIMATA M TOBa KaK TA A3 Bbae 3awmTeHa.

3almTa N0 BpemMe Ha W3NON3BaHe Ha YyBCTBUTENHA nHpopmauma (Data in
Use)

Aedunnpa ce, ye egna urdopmauma ce H3NON3IBa, KOTATO TA € Ha PasnNonDKEHNE Ha KpaiHK
CNYMATENU UK KNnenTn. Takuea npumepn morat aa ca obpabotka Ha fOKymeHTH, paboTa c Hasu
AGHRM, U3NOA3BaHE HA Pa3NU4YHKM BNAOBE COGTYEp 3a AOCTLN A0 Tesn cneundnyHa MHOOPMALMA
KOATO & MaPKWPaHa KaTo 4YBCTBUTENHA. 3aWKTaTa Ha MHPOPMALMATA, NPK M3NON3BaHE Ce GOKYCHPa
B/Y 33UMTa Ha KpaiHUTe CTAHLMM, Ha KOMTO TA ce 06pabotea. HAKON OT OCHOBHUTE TEXHMYECKW
NOAXOAK 32 3aUNTa M KOHTPOA Ha KpaiHK YCTpoiCTBa ca u3bpoenn aony

¢ Centralized Endpoint Protection — To3u BH/A, pelleHnA NPeAOCTABAT 3aIUMTa U KOHTPOA
Ha KpaiHu paboTHM CTaHUMM W/man npeHoCMMM KommoTtpu. B Tesu pelweHusa ce
BKNOYBAT
© Antivirus-Ha sawmTa
O  3alMTHKU CTEeHK
o AntiMalware zawuTa
© OrpaneyeH KOHTPOA Ha OnepaunoHHa Cucrema (Window, Linux, Mac)
¢ Enterprise Mobility — knacuueckure pewenus 3a KOHTPON W ynpaBneHWe Ha KpakHn
CTaHuun, €soNMOMpaT U ce cbobpasrBaT cbCc HaBAM3aWMTE, MHOTO WM pasHOO6pPasHK
MOGMAHM YCTPOICTBaA, KOUTO BCe NOBewe ce NON3BAT 3a AOCTHN A0 KOPMNOPaTHBHA M
YyBCTBMTENHA uHopmaumua. Teanm ycrpoiictea ce XapakTEPHUIMPaT € TFOAAMO
pasHoofpasn W TpyaHo ynpaenenve. PeweHuATa oF Tvna Enterprise Mobility
Management paswupasaT n/uawn ce HTerpnpar c ¢yHrunuTe Ha Centralized Endpoint
Protection pewennaTa kato o6xBauwaT U MoBMAHN YCTPOIiCTBa M TaBneTw. Nopaawn
cneyudukata Ha paboTa ¢ B TakMBa CpeAM, PeleHnATa NPEeAOCTaBAT U JONBAHNTENHN
DYRKLUMOHANHOCTH KaTO! e
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©  KowTefinepn B MOBnAHMTe ONepaumnoHHm cUCTEMM 3a 0CTLN AO KOPNOPaTUBHa

nHGopmauma

O BB3MOKHOCTM 33 NOKANWU3BLMA Ha YCTPOItCTBaTa nocpeacTeom GPS n MoBunhu
KOMYHHKa LK

©  KoHTpon Ha mobunHuTe yenyri (pasroBopw, n3nonssaHe Ha AaHHK B YysKEWHE K
apyrn)

©  KoHTPOA Ha RokymeHTUTE M annnKkaumnTe Ha MoBuAHWTE yCTpoiicTBa

End-host Encryption — ao6pa npakTuka e Aa ce u3nonasar PELIEHUA 33 KPUNTUPaHE Ha
AWUCKOBETE Ha KPaliHKn yCTPOMCTBA KOMTO Ce M3HACAT OT BaHKaTa.

Centralized Identity Management — ronemua 6poii Ha HHGOPMALMOHHN CHCTEMM M
CNyHMTEANW Hanara W3NON3BAHETO HA PeleHMA 3a KOHTPONWpaHe Ha JOCTbNA A0
MHGOPMaUMA, MCTOPUMECKaTa CNPaBKa 33 TOBA, KOW W3NOA3BA nHbpopmauma n apyru
HYHMAW CBBP3AHW C MAGHTMHHOCTTA HA KAWEHTUTE. Peledna OT TO3M pog Ha
npou3ssogutenn kato Microsoft u Novell, ce d¢okycupar swupxy ABTEHTUKAWMATA,
oTopusaumata u 06paborTBaHeTo Ha TE3M NONUTMKM KbM AMPEKTOPUMHM ycayru 3a
YRApaBAEHNE HA NeKTPOHK NPODUAN Ha CAYRUTenN.

3alunTa Ha MHOopMaLmMATa 8 Gasu JaHHu, bainosm CbPBBPU W ApYrK
peweHne 3a cbxpaHenme (Data at Rest)

Vulnerability Management — uenta Ha Vulnerability Management pewenuata e
NOCTOAHHO A2 ,M3NuTBA” MHPPacTPYKTypaTa, B KOATO ce 06paboTBa W CobxpaHABa
HYBCTBUTENHA MHOPMaUmA.

Right Management System

Database Security -~ pewenuata 3a curypHocT Ha 6asn AaHHW, BKAlouBaT B cebe cn
KOHTPOAWPaH AOCTbN A0 MHPOPMAELMATA Ha Ba3uTe, MPOCAeaAEMOCT M aHANNTUYHOCT Ha
AedcTeuAaTa ¢ uHdopmaumaTa B 6asute, KAKTO W AONBAHUTENHM byHKUMOHanHOCTH KaTo
KPUNTHPaHe Ha CEbP3aHoCT.

3awnta Ha nHpopmaLmaTa no Bpeme Ha npexoc (Data in Motion)

VPN - BUpTyanHu TyHenupaHe ¢ AONBAHUTENHO KDUNTUPaHE e Ae-haKTo cTakaapT 3a
NPEHOC Ha NPeHOC Ha AaHHW OT Kpak AC KpaW eaHa KOMYHWUKaUMOHHA HGPaACTPYKTYpa

Encryption — n3nonasaHe Ha TeXHMYECKN NOXBaTH 33 33MTA Ha NPeHOCHMK YCTPOHCTBA
Kavo USB naun gpyrn ancrose.

Mail/Web Security — 3a aa ce 3awuTaT cTanaa PTHUTE KAHANW 3a NPeHOC Ha MHpOpMaUnA
kaTo mail u web e npenopbYNTENHO M B 32BHCUMOCT OT CTaHAAPTHTE — 33AbMKUTENHO,
Aa ce HabnioaaBa BXOAAWMA M M3XOAALL TPadHK.

N3bpoennTe rope TEXHONOIMM M peWeHWA NOKPUBAT FONAMA Yact OT TeXHUHecKuTe
W3NCKBAHWA 32 3aWMTa Ha HHPOPMaLMATa CNopes AOBPUTE NPaKTUKK Ha NPON3BOANTEANTE, KAKTO 1
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cTahaap. KpaiHara yen Ha Gankata Tpabsa aa e Aa noapean NPasunHUTe NPOUECH U TEXHONOMMK
33 4@ AOCTUMHE A0 HENAHNUA PE3YATaT Ha CUIYPHOCT.

Kem rope usbpoenure pewennn tpabsa aa 6bae A0baseHOo W Taka HapevyeHaTa Advanced SIEM
cuctema (Security Information and Event Management). Ta we fage BLIMOMKHOCT 32 cbbupate Ha
HYPHANHA MHPOPMALNA OT PasnnuHnTe cucTeMM (He camo 3a QCUTYpABaHE Ha MHGOPMALHOHHA
CMIYPHOCT), NAKETW OT MpemaTa U TAXHOTO NPaBUAHO KOpenupaHe ¢ uen aHanus, naeHTneuumpaHe
Ha aHOMaNKMKM M Taka Hapeuenus forensic analysis.

3.2.2. KoHuenuus 3a pa3Butue

Otbenasanute ov baHkata B TpbMHaTa ACKYMEHTALMA NPUOPHTETHH WHWLMATUBM ACHO
OYepTaBsaT NbTAT Ha PasBUTHE Ha MHPOPMALMOHHUTE CUCTEMa B BaHKATAa M TAXHATA OCHOBHA W
3acunBalla ce poaA 8 NPoUeCHTe u AeHHOCTUTe B Hen. SlecHo MoKe Aa ce Hanpaeu n3eop, ye GHE
Ma 32 Uen NOBUWABAHE Ha HMBOTO Ha MHGOPMALMOHHA CUIYPHOCT M NOCTORAHHOTO Pa3BNTHE E Taau
obnact. M3bpoenuTte B npegxoaHaTa Touka CpeAcTaa 3a 3alMTa Ha MHGOPMALUMATA NpeacTasAnBaT
€AWH  CPaBHMTENHO NbBAEH CAUCHK C MEPKM W UHCTPYMEHTM, KOMTO TpAabea Apa bGbaar
UMANEMEHTUPEHE BLB BCAKA €4HA OPraHW3aUyA, 38 KOATO WHPOPMAUMOHHATA CUTYPHOCT B BaXHa, B
cny4as ¢ BHB yact oT mepkuTe Beve ca umnremeHTMpane. B Tasu Touka uenum ga NpPesocTaBAm
KOHKPETHKa, 33 TOBA KOW MEPKU M MHCTpymeHTn Tpabsa aa 6baaT MMNAEMEHTURAHN MAK NOHe
obcbaenn cepuosHo. MpuoputeTHm WHULMaTMBN B8 061aCTTa Ha MHAOPMAUNOHHATA CHIYPHOCT e
yAa4yHo ga 6vaaT:

* locToAHeH aWanu3 W ynpasnenue Ha WMT NPONYCKK curypHocrta  (Vulnerability
Management)

* Habniogenne n KOHTPON Ha eneKTpoHHaTa uHdopmayus — Data Leakage Prevention (bLP)

* Habniogenne n aHanus na nHGOPMAUNOHHN CbBUTUA

* Cuctema 3a ynpaenenue n Habniogerue Ha ENeKTPOHHATa MAEHTUMHOCT Ha CAYMMTeNUTe —
Identity Management

* PeweHune 33 KOHTPON Ha ENEKTPOHHATA nHdopmauma — Right Management Systern

*  KOHTPOA v 3awmTa Ha MOBUAKM yCTpoiCTBa — Enterprise Mobility Management

Cuctema 3a aHa M3 v ynpasneHne Ha WUT NPCNYCKU B CUTYPHOCTTa
{(Vulnerability Managament)

Llenva Ha ToBa pelwenue e aa npeaoctasm Ha GHE, Vulnerability Management cuctema koato
AONPUHACA 33 OTKPUBAHETO W 33WMTaTa Ha MHBPACTPYKTYpaTa OT NPONYKU B CUrypHOCTTa Ha
ONEPAUMOHHM CUCTEMK, COPBBLPH, BUPTYAAHU MU KOMYHWKALMOHHN cpeay, 1 cobTyepHU peleHua.

OnuTa 1 B chepata HU Kapa Aa NPeaNOKMM KaTo €BEHTYaNHO KOHKPETHO pewenue Qualys
Vuinerability Management. Qualys VM e o6nayHo PpeweHWe, Koeto npenocTaes HesabasHo,
rnobanna suanmoct kvae UT cucTemnte moraT A3 BBAAT M3NOMEHN HA Halt-HOBMTE WHTepueT
32aNN3XN U KaK 02 MW 3aLMTUM,

C nomowyra na Qualys VM, GankaTa moske fa M3rpaau moiex lifecycle Ha pokymenTHpane Ha
IT nuppacTpyxTypHUTE C1 akTHBM, Aa Habmogasa 3annaxuTe Ha Gasata Ha Buga KpaWHK yCcTpoiCTBa
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(KomMNIOTPK, CbpELPH, MpeIKOBY YCTPOICTBA M Ap.) M Aa N3Tpaay Npouec 3a NPaBUAHOTO perynnpade
4 NpemaxsaHe Ha Te3n 3annaxm.

HacT oT pyHKUMOHANHOCTTA Ha pelleHNeTo BKAOYBa

* AvHamuuHo obHOBABaAWA ce 5a3a AaHHK C peryanpanuTe aKTUBH

¢ Nnanvpann ckaknpaHna 3a ApoBaemm Cbet CUIYpHOCTTa Ha KpalHUTE aKTUBK

* ABTOMATWU4HO v PONEBO PasnpeAensHe Ha 3a/jaunTe Ha 6a3aTa Ha 3aNAAXMTE U TUNA aKTMB

* Cneuuannaupanm npouecu 3a ckauupaHua Ha web 6aznpann nyGanYHn yeayru

* NocronnHo Habalogenne Ha 3annaxuTe cipamo nySanyHuTe yeayrn (Constant Monitoring)

* T'bBKABOCT B reHEpMPaHETO Ha Pa3NUUHN AOKNAAHN CTIPAMO PasAMYHK KpUTEPHKM {3annaxm,
8KTHBH, NPUPABHABAHE KbM Pa3NNuHN MeXAYHApOoAHN cTaHaapTy (PCI, 1ISO2700x v ap.)

AHanwsa v ynpaeneHneto Ha UT nponyckute B CMrypHocTra Tpabea pa Bvae eanH nocTosHeH
NPOLEC, & He eAvHWYEH MAM cnopaguueH akT. ®urypata Ro-A0ny npeactass KOHUEenunaTa
8banpueta o1 Qualys KaTo MUIHEH LUKBA Ha eauH Vulnerability Management npouec.

GlualysGuard Vulnerability Management Lifecycle

VERIFY

0 | 2
REMEDIATE PRIORITIZE
ASSETS

CucTema 3a HaboA€HNE U KOHTPON Ha BNEKTPOHHATE nHpopmauma — Data
Leakage Prevention (DLP)

Data Leakage Prevention e codryepHo pewetine, YMATO Len e edeKTUBHO npegnaseaHe Ha
KAUEHTCKUTE AaHHW, KNacuduunpaHa nHGopmaums UAM UHTeneKTyanHa coBCTBEHOCT OT HaNyCKaHe
PaMKNTe Ha OpraHW3auMATa KakTo W BbTpeweH OGMEH MEXAY ChyKWTeAM B CyHai, ue
ropecnomexaTute AeMHOCTW Ca B Pa3pUB C HANOXKEHATa NOAUTMKE 33 CUIypPHOCT. PeweHMeTo e
HACOYEHO KbM OrpakuuaBaHe, n obyueHne Ha CAyKUTenWTE 3a WMIHOCLT Ha MHGOpMaLMA ypes
NpeABapuTenHo AeMHUPAHN NONUTUKN (METOAM) NO CAEAHMTE HAUWHM:

* [lposepka Ha cbAbPKAHMETO Ha W3XOAAWATa nowa 3a npepsapuTenHo aeduHKUpaHa
MHPOPMAUMA KaTO KOHOMAGHUMANHA W Ha npukayeHute dainose (goKymeHTn) B
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cbobluenneTo ¢ onuua 3a BAOKMPHE Ha U3XOAALINA MEAN N HOTUGUKALMA Ha KAMEHTa ypes
M3CKa4allo ceobueHne;

* [lpoBsepka npn 0NWT 33 KONYpPaHe Ha KOHPKACHUNANHH DOKYMEHTN OT JOKANHWR KOMNIOTBP
Ha BbHLWHK HocuTeau (USB, CD/DVD, FTP Server, iM software) c onuna 3a 6nokupane Ha
H3BBLPLIEHATA ONEPaAUNA W HOTHPUKAUMA Ha KNUEHTa YPe3 M3CKaYaLo CbobuleHue;

* Nposepka Ha cvabPKaHKETO BbBEAEHO B wWeb browser-a Ha KAMEHTKATa MAWWHA KAKTO W
clip board-a Ha onepaunoxHaTa cuctema (npumep: dyHKUMK 3a KONKpaHe Ha TexcT memay
pasnuuHn daiinose, B internet browser-a KakTo W NpUNOKeHMATa 3a KOMYHWKaLMKA npes
WHTepHeT - IM} ¢ onumua 3a BnokMpaHe Ha M3BbpweHaTa OREPaAUMA U HOTMDMUKAUMA Ha
KAMEHTa Ypes n3ckavawo cbobluenne;

* C(KaHMpaHe Ha BLTPELHW TELPAW AWCKOBE 3a nosepuTeaHa wHpopmauns ¢ uen aa ce
NPeAnpUemMaT NO-HaTaTbLUHKM CTBIIKK 33 U3BECTABAHE HA CAYKMTENS 33 HANUYUE HA TaKaBa
NHGOPMAUMA MAKM NPEeMECTBAHE Ha AOKYMEHTUTE B NOACUIYPEHE ANPEKTOPUA (KapaHTUHa)
NPW KOETO CbALPKAHWETO HA GAHABLT HA AOKANHWA KOMNIOTBP Ce 3aMeHM C M3BecTUe 3a
NPEANPHETHTE MEPKN NO NOACUTYPABAHE Ha MHOPMaBLNATA;

* Mposepka Ha cugvpkanueTo Ha AokymeHTMTE npu onuT 3a NPUHTUPaHE ¢ onuuA 3a
bnokvpaHe Ha u3BbpweHaTa onepauna u HOTUPUKALMA Ha KNMEHTa Ype3 M3CKavawo
cbobuwenue;

3a pa 6vAaT cBRAGHN 4O MUHMMYM FpeLIHNTe CPABOTBAHHA HAa CUCTEMATa 1 NPONYCKUTE U 33
OTKPUB2HE Ha ONMTH 32 W3HACAHE Ha MHPOPMaUMA e HeobxoanMMO Aa ce AedNHNPaT ,NOAUTHKN®,
KOUTO Aa onuceat TMNoseTe KOHGUAEHUWaNHa nHdopmaums. Tesn AedUHNLNN Ce W3BLPWBAT Ha
6asata Ha meTogu 3a OTKpMBaHe Ha 3n0ynoTpebn. KonkoTo no-6orato e PelWeHneTo OT KbM METOAN
33 OTKpWBaHe Ha 310ynoTpebu ToAKoBa NO-A06PO M rLBKABO € To. ChAEHKW OT HALMA ONUT BuxMe
NPEANOHKNNY, KaTO eBEHTYaNHO pewenve 3a DLP, peweHuneTo Ha Symantec.

Cuctema 3a HabAOABHME W aHANM3 Ha MHBOPMALMOHHN CHEUTUA

Anewnute IT HPPACTPYKTYPH ca NO-roNemMu U NO-CAOKHN OT BCAKOTa, M 3allMTa UM CpewLy
3noHamepeH feidHOCT e GeskpaiHa 3agava. OpraHMsauumTe, KOWTO WCKaT A3 3aAWMTAT
MHTENEKTYanHaTa ch coBCTBEHOCT, JAUMTAT MAGHTUUHOCTTA HA KAMEHTHTE MM W Aa ce mnsberne
npeKbcBaHe Ha busHec Tpabea aa Hanpasu noseue oT HabnoaeHne Ha cubutna (logs) nnn aanHu
MPEKOBUA NOTOK; Hy)XEH e MeTOoA 3a arpernpaHe n aHanmM3 Ha uanaTa MHGOPMAUNA C Uen OTKPUBaHe
Ha 3noHamepeHn AeicTenA. PewenneTo 3a HabnoAeHNe K aHann3 Ha CbBNTHS Security Information
& Event Management (SIEM) mowme Aa cnyxwn, 3a Aa ce cbbepat, HopMmanusupa U Kopennpa HaAMYHN
A3HHK N0 MHOOPMAUMOHHATa MHGPACTPyKTypa. PeaynTaTeT e Hewpo, HapeuYeHo WHTENWFEHTHA
CUMypHoOCT.

B ocHosata Ha ToBa pewenue e 6asza aaHHM, NpeaHasHayeHa A3 YNOBK NaHHW B PEAaNHO Bpeme
Ha 3anncuTe Ha CbBUTMATZ B MHAOPMAUMOHHUA NOTOK, PasKpUBaiikn OoTneYaTbL# Ha HaHAWAaT-
Hanagatenu. SIEM e pewenue, koeto KOHCONMAMPa eXeaHeBHO AaHHW OT XMAAAM YCTpoiCTBa,
pasnpesenexn No uANaTa MHPPaCTPYKTYpPa, CbXpPaHABA BCAKA JEHHOCT B CYPOB BHA, (raw format}, n
CNea TOBa M3BLPWEA KOPENaUMOHHW AEACTBMA 3a Aa Ce pasrpaHuyaT peanHuTe 3annaxm oF
OCTaHanNuTe AENCTBMA M N3NON3BAHE HA €NEKTPOHHATA nudopmauma.
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Aobpwute SIEM petweHus ce XapaKTepusnpaT C MHTYUTMBEH NOTpebuTencku untepbheiic, KOHTo
nomara Ha UT nepcorana 6bp3o aa naeHTMPnUMPa aTakKa. B TOBA UMCAO CE BKNIOUBA M Bb3MONKHOCT
3a Bb3NPOU3BEKAAHE HA LAND CbBMTUE € Uen 3aabnBoveH aHanns.

EaHo OT cBETOBHO AOKasanuTe ce peweHna, C KOMTO Hue paboTum e npoayKTLT Ha IBM —
QRadar. C uen nbaHOTa Ha NpeacTaBAHETO We M36pouM HAKOM OT OCHOBHHUTE XapaKTePUCTUKK Ha
TO3W APOAYKT.

QRadar SIEM cubupa uHopmaLma, KOATO BKNIOYBA:

*  Coubutua CurypHocT: Co6UTHA OT 3alUMTHK CTEHM, BUPTYANHU YacTHM MpEeKM, CUCTEMK 33
3aLMTa OT UHTPY3HKM 1 AP,

*  Cobutua Mpexa: CubuTnA oT xomyTaTopu, MapLIPYTHIATOPK, CHPBBLPHM, KPaliHK YCTpoNCTBa
1 Apyrn NHGOPMAaLMOHHK CHETEMM,

* Mpexoen Tpaduk: MHPOPMaLWA AWPEKTHO OT KOMYHMKaLMOWHaTa (dmnanuecka wnam
BUPTYa/nHa ) MHGpacTpyKTypa

* [leictBuA Ha notpe6utenn nnn apyrv IP 6asupamu M3TOUHWULK: MHDOPMALMA arperupaca u
NONy4aBaHa OT CMCTeMM 3a YNPABNEHME HA MAEHTUYHOCTTa Ha noTpebuTenure wam ot
PeweHun 3a aHann3 Ha YAIBUMOCTUTE B MHPPaCTPYKTYpaTa.

*  Wndopmauma 3a OnepaumnoHHa cucTema: MMe Ha AOCTABUMKA 1 sepcwr 6poit ocobeHocTn 3a
MPEMOBU aKTUBN

e (CobutHa oT npunomeHua: Enterprise nnannpare Ha pecypcurte (ERP) v apyrm NPUAOKEHNA
CBbp3aHU ¢ paboteH npowec uau Nathopmu 3a ynpasnenme.

QRadar SIEM aBTomatMuHO OTKpUBa noeeueTo YCTPOHCTBA 1 M3TOUHKUM Ha MHPOPMALMA W
cLOUTMR M MHCNEKTMPA NOTOKa AaHHK, 3a 43 OTKpHE 1 Knacubuumpa BannaHK CopebpU (aKTHEN),
NPHUNIOIKEHNA, NPOTOKOAMK, YCNYTH, KOMTO Te M3NoA3BaT. LienTa e NpUOPHTM3IMpaHe Ha 3HauewaTa
HHPOPMALMA U OTKPOABaHe Ha Taka Hapeuerua true offense, WnocTpaumaTta no-gony naobpasasa
onpocreH moaen Ha paborarta Ha QRadar pewenneTo.
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Crpaternata Ha BHE BKknouBa MHTEH3NBHO HHTEIpUpaHe 1 WHPOKOD N3NON3BIHE HA BUPTYaAHA
MHGPACTPYKTYPa, KOATO CLLIO MOXKE A3 UMa NPOAYKA W 33ANaXN KAKTO CTaHAapTHaTa ¢u3nvecKa
CPEAa, PEEHUETO BKNIOYBA aKTUBHO HAB/IOAEHUE M HA BUPTYaNU3aLMOHHUTE pelwenua Ha bankara.
M3nonseaneto Ha Texwonorum kato VFlow nossonasa wa WT cneuMannctute Ha GamKara pa
nony4asat AetaiiiHa HHPOPMALNA U BUANMOCT B TasH MHpPacTpyKTYpa.

SIEM ocurypaBa npo3payHoCT, GTYETHOCT M N3MEPUMOCTTA, KOUTO £a OT pelasawo sHaueHue
32 y(nexa Ha e4Ha OpraHM3aumna Npu U3NBbAHEHHETO Ha perynaTopHuTe APasBOMOILUA K OTYNTAHE Ha
CLOTBETCTBUETO. CnocobHoCTTa Ha peweHueTo Aa ce CbRNOCTABAT W aHanu3InpaT notoumuTe OT
Pa3NniHK M3TOYHKUM NpeaocTasn Ha UT oguTopu 1 onepaTopy geTainkm AOKNAAW B CHNOCTaBKa C
Pasnn4Hn CTaHAaPTH M perynauwn. PeweHneTo pasnonara ¢ NPeABaPUTEAHO U3IPAAEHU AOKNAAU 1
wabnoHu npeanasHauenn za chefHuTe pasnopeadbu u KoHTponun pamku: COBIT, SOX, GLBA, NERC
/ FERC, Isma, PCI DSS, HIPAA, UK GSi / GCSx, GPG v noseue.

3a Aa ce NOCTMIHE BUCOKE AOCTHNHOCT M Bb3CTAHOBABAHE npv 6eacTBNe, NABHTUYHK cUCTEMA
MOXe Aa paboTv BLB BTOPH M/UAK TPeTH LIEHTLP 3a aHHU. B 3aBMCHMOCT OT apxMTeKTypaTa Ha
PEWEHHETO PasAUYHN MOAYAU Ce MOCTABAT Ha PasNUuHM GUINYECKH NOKALMKM 33 Aa rapaHTupa
MuHuManHa saryba Ha nHopmauma B chyyait Ha oTnagaHe nan BeacTave. PewlenneTo nogbpma
aBTOMaTUUHO NpeBKNOYBaHE Ha CUCTemaTa NpW OTNagaHe, Pe3epBUPAHOCT Ha Xapayepa M Ha
MHGOPMaALUMATE CHABPHALLA Ce Ha ANCKOBMTE MAcHBH, KATO Tasu MHGOPMALMA e AONBAHUTEAHOD
KPUNTUpaHa 33 CHIYPHOCT.

Cucrema 3a ynpaenenme n HabnloaeHMe Ha eneKTPOHHATA UOEHTUYHOCT

YNpasneHneTo Ha eneKTPoHHaTa MAEHTUYHOCT B eaHa KOPNOPauua e BbRpoc Ha cTabunua u
Ao6pe onncaHa nonuTUKa ONMCBaWa HauMHa Ha PaboTa B KOMNAKKATA 3a:

®  NON3BaHETO Ha MHGOPMaLMA
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®* NpaBaTta Ha CAYXUTenuTe
®  TexHWTe NpasMAHW Npoueck Ha paboTa.

PeweHuATa ynpaenasawy MaeHTUYHOCTTA {Identity Management man Identity & Access
Management ~ IDM) npeacrasnasar WHTErpUpaHn CUCTEMM 3a:

® YNpaBneHwe Ha eNeKTPOHHATa MAEHTWMHOCT Ha CAYMWTENA MAM APYF EACKTPOHHO
onwcaH obekT (xapayep, Mpexosu pecypc unu codryep)
¢ NPOBH3UOHWPaAHE W yNpaBeHNe Ha POANTE Ha CAYNTEAWTE, CNPAMO NPaBaTa/oTaennTe
M AOCTBNA M YNPABNEHNETO Ha KOPNOPaTUBHA MHGOPMELMA
* uHGOpPMaUMA 33 camuTe CryKUTenwu (TaxHaTa MAEHTMYHOCT), KaKTO M KOW MOoXe Aaa
non3sa Tasm MHGOpMauua
¢ Camoynpasnexue Ha cnymuTenn (password management, self-service portal Apyrd
yenyru)
® OAWTMpaHe Ha NPOUeCUTE M NOAWTUKMTE 38 AOCTLN K ABTEHTHKALWA,
YnpaBnsBaHnTe 06eKTH OT TakuBa pelweHns MOTaT A3 BKIIOUBAT OCBEH MAEHTUYHOCTTA Ha
CAYMATENNTE, @ W KpalHM YCTPOIACTBA (KOMMIOTPU MAM CbPBLPH), MpPEMOBM pecypcu n popw
codTyepHHU NpoayKTH.

Ha ponwata awarpama e npepcrasen onucanve Ha NPUMEpPeH LMKBLA Ha XMBOT Ha
@NeKTPOHHATA MAGHTUUHOCT Ha @AWH CIIYIKUTEN.

RetationsHip
Begins Prom_otion

CLLELIL LT LT TPy P T T YT TV TY TP PP T TP T

Passyvord
Relationship PASSWOTD,.........ooeoeeeeesesesren
s Ends Expires

PelueHve 3a KOHTPOA Ha eNekTPoOHHaTa UHPOPMaLWMA
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C ¥3non3eaHeTo Ha pewenns 3a KOHTPOA Ha eneKTpoHHaTa nHpopmauua (Right Management
System (RMS) } BHEB, ce 8b3non3Ba 0T 8bIMOMHOCTTA Aa 33WMTaBa , KOHTPOAMpPA W [OKa3Ba
COBCTBEHOCT Ha KOPNOpPaTUBHE MHPOPMALMR, He 3aBHCUMO OT TOBa Kbae ce Hamupa Ta. UenTta Ha
RMS e na npegnassa yyscTBuTeNHa MHHOPMaALNA KaTo: GHUHAHCOBM AOKNAAH, nubopmauma 3a HOBYU
NPOAYKTH N yCAyrv, iMdHa MHOOPMaAUWR, eNeKTPOHHa Nowa 1 Ap.

3a pasnuka oT CTAaHAAPTHOTO KPUNTUPAHE M SigN-BaHe Ha npepasade MHGOPMALMA NPU KOATO
CNEA ABKPUNTUPAHETO, NON3BATENA MOMKE A3 NPOMEHA WHpOpmaumata, RMS pewewnuata gasar
BbIMOMKHOCT Tasu AOKYMEHTMTe fa NPEeHacAT NpaBaTa 33 YeTeHe W NWCAHE 3aegHO C TAX,
OrpaHM4aBaLLM AOCTLNA U APOMRHATA WM.

KOHTpoA v 3awwmTa Ha MoBunHK ycTpoiicTaa

MobnnHuTe yCTpoitcTBa M NON3BAHETO UM 3a BHM3HEC HYM¥AN, € haKT KOUTO TPYAHO MOXKe a3
Ce ocnopea B AHeWHO Bpeme. Pa3BUTUETO M Pa3HOOBPasHUTE HA Pa3NUUHK NPEHOCHMY YCTPOTicTBa
ApeAcTaBAsa seve Haboasn npobrem 3a UT agmmHMcTpaTopuTe B gageHa KOPNOpPaLMA.

Enterprise Mobility Management (EMM)} e peweHne, Koete ocurypasa, Habnwgasa,
YNpaensAsa u NOALPIKA NpaBunHaTa pabota Ha moBunHUTE yeTpoiicTea KaTo smartphones, tablets 1
AWYHN AN caywebHn mobunhiu komnioTpu (laptops). O6uKHOBEHO bYHKUMOHANHOCTTa My ce
M3pasABa BbB

® KOHTPOA U HabnlogeHne Ha HAaCTPOHKNTE Ha YCTPORCTBA HE3ABMCUMO OT nnatdopmarta

um = i0S, Android, Windows, Blackberry
© MNOATOTOBKA Ha HAcTPOWKM 3a W3NOA3BaHE Ha eNneKTpoHHa nowa, VPN wnau

beamnyHn KomyHMKaLm

3abpanrsaHe Ha NOA3BAHETO HA Kamepa B paMKUTe Ha opucUTe Ha KOMNAHWATA

ynpasneHue Ha ceptuduKkaTuTe

KOHTPOA Ha NAapoAWTe/NUH Ha ycTpoNcTBaTa

u ApyrA

® ynpagnexue Ha COBTYEPHUTE BNNUKALMM — KOHTPOA Ha NYBANMHO AOCTBNHM anauKayumn
WAW TaknBa KOMTO Ca BbTPelHa pazpaboTka Camo 3a UenMTe Ha KOPNOpPaLMATA

* ynpasneHue Ha cnymebHa nHpopmauyms

® ynpaenewne Ha mMobBuanMTe pasxogu (KOraTo yCTpORCTBOTO M3NOA38a MoBMAHa
CBBbP3aHOCT)

* HabnwogeHne u petaiinHu aokNaaw 3a BUAOBETE YCTPOICTBA, ONEePaUMOHHN CUCTEMH W
Apyru

O 0 0

0

3.2.3. CTbNKM Ha uMNNeMeHTaumA

Npegnaranara crparerna paspens Ha Tpu pasnuuuu dasu 3a VHTErpaumMs Ha OTAENHWUTE
YCYT, onncaun B cekuma ,MNproputethn UHnunatnen”. Aombanntento nHTerpatopa npeanara
HAKONKO ONTUMW3AUMM WU3BLH ONWCAHMTE NPMOPUTETM C LA TeKyWa ONTUMW3ALMA Ha
MHbOPMaUMOHHATa CIYPHOCT Ha BaHKaTa.
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Aony usbpoernume demaiinnu deiinocmu He ca ¢ nocoveHa UHBUKAMUBHa npodvamumendocm
30OMO 3a6UCAM OM MHOZ0 (BAKMOPY, SKAKHUMENHO U HOAUYUEMO HA BPEME OM CMPAHA HO
caywumenume Ha 6aHKkama. BLIpexy mosa CpAMO OIUMAHG HU CMAMAME, Y€ NOCOYeHUS nepuco
3a yAnama hasa e peanucmuYen U U3MbLAHUM.

CTBITKA 1 - BHEAPABAHE HA IDENTITY MANAGEMENT 3A HYHOWTE HA EHE

Crbnka 1 ce dpokycupa B/y HAKONKO KOHKPETHM CeraluHm HY# AW Ha BaHKaTa ¢ uen nosuwasaHe
Ha CUTYDHOCTTA W YNPaBNEHUETO Ha ADCTLNA Ha CAYKMTEAMTE KaKTO 40 MHPOPMALMA TaKa U [O
camata UT nndpactpyrtypa Ha wicTutyunata. HymauTe ca CBLP3aHW MMABHO C TOBa, ve GaHKkaTa
pa3nonara ¢ pasnuyHk pelIeHNA 3a ynpasneHue Ha MAGHTHYHOCT Ha CAYXHUTENNTE CH {Novell eDir n
Microsoft Active Directory), uma Paznuunn nnatdopmn ( Windows Servers, Linux, AIX n ap.) u 8
MOMEHTa € B NPOUEC Ha UMNNEMEHTHPaHe Ha KOHTPOA Ha AOCTbN A0 KOMYHMWKauWUOHHaTa
nHbpacTpyKTypa.

B Ta3un cekuna ca npegnoxenn getaitnHute AENHOCTW 33 MHTETPaLUA Ha IDM u aoBbLpwBaHe
Ha NPOEKTa 33 MPEXOBH AOCTHN.

* AHanusvpase Ha GM3HEC NPOLECHTE, CBLPIaHN C YNPABASHUETO Ha MAEHTHYHOCTMTE M
poauTe Ha cAyUTEAUTE Ha DaxKaTa.

¢ [lpoeKktupaHe Ha apxMTEKTYpa W U3rpaMAaHe Ha AAPOTO Ha CUCTEMATA 33 YNPaBAEHWE Ha
MAEHTUUHOCTUTE U POAUTE.

* [lpoektupare u gedunupare Ha notpebutencxkure POAM B CUCTEMATA 33 YNPaBAEHUE Ha
UACHTUYHOCTUTE U POANTE.

¢ [poekrnpane n peduHupane Ha noTpebutenckute ponn B CUCTEMATA 3a KOHTPON Ha
MpPEHOBK AOCTBA

* MWuTerpupae Ha pewWeHNETO 3a YNPapAEHME Ha MABHTMYHOCTTA C KOpnopaTueHaTa
AvperTopua, MS aktueHaTa gupextopus v Novel eDir.

* VHTerpauus Ha peweHneTo 3a ynpasneHMe Ha MAGHTUUHOCTHTE CbC CHCTEM3TS 33
ynpasneHue Ha HOBEWKHUTE pecypcu

* MnuTerpauma Ha peweHNeTo Ha KOHTPON IO KOMYHMKALMOHHATA HHppacTpykTypa c IDM

¢ MWHTerpaums Ha peweHHeTo 3a KOHTPON A0 KOMYHWKaUWOHHaTa WHepacTpykTypa ¢
MpEXOoBHUTE YCTPOHCTBA

* OcurypasaHe Ha UEHTPanM3vMpaHo yaoCTOBEpABaHE 3a AAMUHUCTPATOPUTE Ha CbPBbLPM
HPE3 KOPNOpaTMBHATa AWPEKTOPMA M OTPaHWHABAHE Ha NOKaAHMA AOCTbN. ChpPBbLPHK
naatpopmu: Linux, AIX, Windows, Solaris

* OcurypasaHe Ha CbBMECTUMOCT Ha pelleHWeTo 3a ynpasnenne Ha WOSHTUMHOCTUTE ¢
pelleHye 3a BUPTYann3npaHu AeCcKTon CUCTEMM.

® MWsrpakgaHe Ha cucTema 3a ynpaeneHwe Ha NPUBWAETMPOBaHNTE noTpebuTtenwm
(agmmnnucTpaTopu)

*  Warpaxpaxe Ha nopran 3a self-provisioning Ha noTpebutennre

OyvakeaHaTa NPoOABAMUTEAHOCT Ha Ta3n CTbNKa e B pamKMTE HA 9 KaneHgapHu meceua
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C npuknoueareTo Ha CTonka 1, BHB ule:

Ontmusnpa npoueca Ha paboTa ¢ MAGHTMUHOCTTA U KOHTPOAA Ha KpaWHU CAYMTENN
llie opranuanpa npouec 3a NpeAoCTaBAHe Ha NpaBa 3a A0CTbN A0 caysebHa nHpopmauma
Ule HabniogaBa n KOHTPO/MPA ROCTBHNE 10 KOMYHWKALMOHHA UHbpacTpyKTypa W we
rapaHTupa, 4ye BCAKO YCTPONCTBO B UT cpepata Ha BaHKaTa OTroBapa Ha M3MCKBAHUATA 33
CHIYpPHOCT.

We npepoctasu Ha caymuTEnuTE nopTan 3a ynpaBneHue W 3aABKKW Ha npasara chm,
BBL3MOMHOCT 32 CMAHA Ha Napona W Apyrv ycnyru, ocBoboXKARBALM aaMUHACTPaTOpUTE
OT HAKOW ONEPaTMBHM 33ALAKEHUA,

CTBMKA 2 — NPOEKTUPAHE M M3MPANKIAHE HA CUCTEMA 3A AHANM3 W HABMIOAEHME HA
MH®OPMALIMOHHW ChOBLLEHMA U CUCTEMA 3A KOHTPOAM HA NPOMYCKY B CUIYPHOCTTA

Bropata cTbnka obeavnnasa B cebe cu ABe NPUOPUTETHU WHUMLMATVEM porycnpaHn Bbpxy
aHanu3a Ha cayxebHata nHpopmauna o1 UT nHdpacTpyKTypaTa 3a NPOAYKH B CHUIYPHOCTT2 Ha BCHUKHK
HWBa — OT KPafHM yCTPOICTBA W ONEPALIMOHHM CHCTEMM, A0 HOMYHWKaUMOHHa WHPaCTpyKTYpa M
COBTYEPHN NPUNOHEHUA.

flo Bpeme Ha NUCaHETO Ha TekylwnA AoKyMeHT GaHKaTa paznonara ¢ Cisco Monitoring Analysis
and Response System (MARS) peweHue, KOeTo N3NbAHABS ponaTa Ha SIEM, Tosu npoaykT e mopanuo
OCTapAN N HAMA TEXHMYECKA 1 COBTYEPHA NOAAPLIKKA OT NPOM3BOAUTENA CH OT Kpas Ha 2014 roguna.

Npegnoxennte AEHHOCTH B NOBEvE AETaﬁHH 3a Ta3u YacT OT CTPaTeruATa ca:

AHanu3 Ha TeKYWMTe NoToUM U BMgOBe MHDOPMALMA NONYYaBaHW OT cerawHoTo SIEM
peueHue

AHanU3 n AedrHMPaHe Ha M3TOUHULMTE Ha HHAOPMALMA arperupaim ce 8 aNcTpUBYTUBHA
SIEM apxuTexTypa

AHanu3 Ha prcka Npu 3nonssaHe Ha UT undpacTpykTypa. Jednnupane Ha Pucka
AHanu3 v onuc Ha IP akTMBUTe Ha BaHKaTa

NpoekTnpaHe Ha apxuTeKTypa 3a MarpaxpaHe Ha cucTema 3a HabawpeHve u aHanus Ha
MHPpOPMALMOHHK ChobLeHns

NpoekTnpane Ha apxuTeKTypa 3a ynpasneHue Ha pUCKa

fpoekTMpaHe Ha apXMTeKTYpa 33 U3rPaMAAHE HA CMCTeMa 3a KOHTPOA Ha NpPOAycKUTe B
CHUIYPHOCTTa

W3rpamgane Ha NPOEKTUPAHNTE apXUTEKTYPH

WHterpaumna Ha CopBbpHHUTE apXHTEKTYpH cbC SIEM

NHTErpauMa Ha KOMYHMKaLWUOHHKUTE APXUTEKTYPK CbC SIEM

MuTerpauus Ha Cuctemara 3a ynpasneHmne Ha MGeHTHYHOCTTa cbe SIEM

WHrerpayua Ha cucTemata 3a KOHTPON Ha NpONYCKUTE B CUIYPHOCTTA Cbe SIEM peweHnneTto
AHANK3 1 ONTUMM3ALUA Ha W3rPAREHNTE BPXNTEKTYPH

O6yu4enne Ha nepcoHana sa paboTa ¢ HOBMTE cUCTEMH

Aednunpane Ha asTomaTusauna Ha pabotata 3a CnpaBrRHE C OTKPUTUTE YAIBMMOCTH H
npobuewm B cUIypHocTTa
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* [DeduHupane Ha AeTaltnn3upaHn A0KNaAN 3a paboTaTa Ha CHCTEMMUTE

Site 1 SIEM Centralized Site 2
Console

v Servers/
Applications

Risk Manager

‘w/ | Netflow/Vflow
7 | Monitor
Log Monitor | Collector
Collector L

Servers/Applications  Switches Routers Firewalls

BHE SIEM TMPEAAOMEHA APXUTEKTYPA

Mpensusaa ce noaoben NPOEKT Aa 3aBLPLWK B pamKUTe Ha 6 Mecela OT cTapTa Ha HavyanHuTe
aHanmsn.

NpeaumcTeaTa 3a BHE cnep Ta3M cTbnka ca:

¢ Llentpanusnpane Ha HabriogeHneTo u ynpasnenneTo Ha UT CUIYPHOCTTa Ha baHKaTa
* YnpasneHne Ha yAIBMMOCTUTE B MHPPACTPYKTYpaTa
* [lpouecupaHe n aBTOMATMYHO pasnpedeneHy Ha 3afauMTe NO OTCTpaHABaHe Ha
YASBMMOCTUTE
* ABTOMaTM3aUMA Ha CTAHAAPTHU AOKNAAM, NPEACTaBAHN MO BpEME Ha OAHTH
* HamanasaHe Ha HaToBapeHOCTTa Ha ekMna 3a MHPOPMAUNOHHA CHIYPHOCT ypes
8BTOMaTU3MPaHe Ha aHanK3a Ha CubMTHATA B MHPaACTPyKTypaTa Ha BaHKaTa
CTBIMKA 3 - KOHTPOA HA ENEKTPOHHATA UHOOPMALIMA B BAHKATA — BHEAPABAHE HA CUCTEMIA
3A KOHTPOA HA M3THUYAHE HA MHOOPMALIMATA W ENNEKTPOHHO YNPABRMEHUE HA DOKYMEHTW,

Mocnepnata crunka B npepnomeHara crpaterna ce dorycupa BBPXY EfiEKTPORHOTO
YNPaBREHNE U MapKUpaHe Ha AOKYMEHTH M HabAKAEHMETO M 3aWMTATAa OT TAXHOTO M3TMYAHE OT
BBTPEUWHNA nepumeTbp Ha GaHkaTa. TpuTe NPEANOKEHN DELIEHNA B NPHOPHTETHNTE MHULMATUBH
ca:
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Pewenne 32 koHTPON Ha eneKTpoHHaTa MHOPMALMUA (Right Management System)
Cucrema 3a 3awmra Ha Hpopmaumara (Data Leakage Prevention)
KoHTpon v sawmrta Ha mobunkute yerpoiictea

Npeagwxaanute aeinocty (s getain) 3a MHTerpauma ca:

AHANNU3 Ha eNeKTPOHHUTE AOKYMEHTH B BaHKaTa

AeduHupane Ha cOBCTBEHOCTTA Ha eNEKTPOHHATA nHpopmauma B BaHKaTa

AHanu3 Ha BuAOBETE ENEKTPOHHa WHGOPMAauMR (TuRose ENEeKTPOHHK AOKYMEHTH,

ENEKTPOHHA NOLWA, CKAHUPAHK AOKYMEHTY, 6231 NaHHK, MPEXOBM PECYPCH M ADYTK.)

AHanu3 Ha u3nonssaHuTe MOBWIHW YCTPOWCTBa B GaHKkaTa 3a cnywebHn ueam (

smartphones, tablets, laptops) n HymanTe Ha caymuTenuTe

Bedunmpare Ha nonuTuka 3a M3NON3BaHE Ha MOBMAWN YCTPOACTBa B 3aBMCMMOCT OT

TEXHWA TUN — caykeBHM nan cobeTeeHn

MpoekTupaHe Ha cuCTema 3a KOHTPOA W pa3NUCBaHE Ha €NeKTPOHHM JOKYMEHTH

NpoexTnpane Ha cucTema 3a KOHTPON eNEKTPOHHATA uHpOpMaLuA

fpoekTupaHe Ha cucTema 3a ynpasaeHue Ha MOGHAHN YCTPOWCTBA

Wsrpampauxe Ha peweHmne 3a KONTPON U pa3nuceBaHe Ha eNEKTPOHHMU fOKYMEHTH - RMS

Onucanma n pasnuceare Ha CbLUECTBYBALINTE NEKTPOHHN AOKyMeHTH Ha GaHkaTa —

an

U3rpamnaxe Ha cucTema 3a 3alimTa Ha BaHHUTe

© MWarpampaHe Ha cucTeMa 3a 3alMTa Ha JaHHWTE B KOMYHWKaUMOHHaTa
MH$pacTpykTypa

O MsrpaxaaHe Ha cMCTeMa 33 33WLMTA Ha AaHHNUTE B 633k AaHHN W MPEOBK PeCcYpCH
(file share, share point u ap.)

© Msrpampane Ha cucTema 3a 3aWMTa Ha AaHHKTE B KpaliHK yCTpoicTEa {Desktops,
Laptops )

WHTerpaumna wa cucTemata 3a 3alumMTa Ha AaHHUTE CbC PEWEHWETO 3a MapKWpaHe Ha

BaHHu

Marpaxgare Ha peweHne 3a KOHTPON Ha MOBMAHN YCTPOMCTBa

Aedurnpare n Ha nnanupann AOKNAAN OT CHCTemMuTe

WNuterpauna Ha DLP cuctemata cbe SIEM

Cnepn Ta3un cTunka, ¢ NpeasnxaaHa NnpoabLKNTENHOCT OT 10 meceua, 6aHKarTa we paznonara
CbC UANOCTHO peweHune 3a HAGNIOAGHNE M KOHTPON HA €NEKTPOHHATAa MHGOPMaLMA B GaHkaTa
HE3aBUCUMO OT TOBa B KAKBO CbCTOAHME ce Hamupa Ta (in use, in rest, in motion) nam Ha Kakea
cucrema ce usnonsea (desktop, laptop, smartphone, tablet). Otnoso, aAmMWHMCTpaTopuTe te ce
Bb3NON3BAT OT AGNETMpaHe Ha HACT OT 3aAbAMEHHATA UM KbM COBCTBEHNUMTE Ha YyBCTBUTENHA
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MHPOPMaLMA, KOUTO We Ca OTFOBOPHM 43 ACKNAABAT M CNOMAraT 3a ONTMMH3UPaHeTo Ha paboTaTta u
npouecwTe.

4. OnucaHve Ha NnpeacTasAHOTO 06opyaBaHe

4.1. RISC cvpBbpH

Power Servers BKAIOMEHM B ANCTA NO PAMKOBHA ACroBOp Ca NPeACTaBMUTEeNIN Ha 4BE NOKONEHUA
POWER 6asupanu npouecoph. fipenoptusame POWER7+ CbpBbpUTE M CHNBTCTBALMTE FW MoayNK
Aa ObAAT M3NON3BAHW 3a paswWUpABaHe Ha GYHKUMOHANHOCTTA MAW KanauuTeTa Ha TeKylyuTe
CbPBLPM, 3 NpK HEOBXOANMMOCT 3a HOBM MAWKMHM A3 ce 3anara Ha POWERS. MNocnegHoTo NOKONEHKe
POWERS npougecop e Ha nasapa oT noseue ot egHa roAWHa 1 ce ouaksa B bansko 6baeute cbpBLpUTE
¢ no-cTapoto nokoaetne POWERY npouecopu Aa cnpaT aa ce npepnarar.

4.1.1. Power 710 (8231-E1D)

Power 710 e eaHonpouecopeH Cupebp, NPU KOWTO namerTa M NpoOLECOpHUTE AApa ca
NpeaBapuTeNHO paspewenn. HeCTO U3MBLAHABAE PONA Ha MEHMKMBHT W cheuvanusnpat Backup &
i Recovery cupsbp, HO e noaxoaaw, 1 3a front-end CLPBBLP 33 NPUADKEHHA.

3a TO31 KNac CbPBLPU € XapaKTepHo, Ye HAMAT YacT oT RAS XapaKTEPUCTHUHMUTE Ha ronemuTe
CbPELPU = CABOEHN MEHWIKMBHT MOAYNN, NPEMECTBaHE Ha NpoLecuTe OT agedeKTUPan Npouecop
BbpXY Apyr 6es npekncBaHe Ha paboTaTa Ha cucTeMUTE, HO €a NO-Manku 2U 1 NpoOALAXKaBaT Aa MMaT
Bb3MOMHOCTTa 32 2 VIOS cbpBbpa € antepHaTMBHM NbTHLILE KbM Auckoee, LAN 1 SAN.

To3un CbpBBP € NOAXOAALY 33 CNELMANINIUPAHN NPUICKEHHMATA MAN Aa paboTu B U30AMpPaHM
CPeAK, Taka KaKTO N B MOMEHTa Ce M3MOoN3Ba CbaTa CepuA C Nno-ctapuTe npouecopu POWER7. B
nocnepHata oy reHepauya T03u CbPBLP NPUCTHTA C BUCOKOCKOPOCTHU CNOTOBE 33 paswupenue PCI
Express Generation2 8x, KoMTO ro NpasaT Ao6vp nabop 3a Backup unn mpeosn cbpsbp.

CONFIGURATION OPTIONS MODELS 8231-E1D
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POWER7+ PROCESSOR
MODULES—ONE PER SYSTEM

SOCKETS

LEVEL 2 (L2) CACHE
LEVEL 3 (L3) CACHE
MEMORY

SOLID-STATE DRIVES {550)
DISK DRIVES

DISK CAPACITY

MEDIA BAYS

PCt ADAPTER SLOTS
STANDARD ETHERNET
INTEGRATED SAS CONTROLLER

HIGH-PERFORMANCE PCI
ADAPTERS

OTHER INTEGRATED PORTS
GX SLOTS
RAS FEATURES

PROCESSOR INSTRUCTION
RETRY

ALTERNATE PROCESSOR
RECOVERY

SERVICE PROCESSOR WITH
FAULT MONITORING

4-core 3.6 GHz or

6-core 4.2 GHz or

8-core 4.2 GHz

1

256 K8 per core

10 MB per core

8 GB to 256 GB of RDIMM DDR3

Active Memory Expansion

Up to six SFF drives or

Up to six SFE SAS drives

Upto54TB

Slimline for DVD-RAM

Half height for tape drive? or removable disk
Five PCl Express Generation2 8x low profile

Four Ethernet 10/100/1000 Mbps ports

One controller for SAS DASD/55D w/ RAID 10 and DVD-RAM
Optional protecied 175 MB cache with RAID 5, 6
B Gigablt Fibre Channel

2-port 16 Gbps Fibre Channel

2-port 10GbE RoCE

Dual port 10 Gigabit Ethernet

Dual port 10 Gigabit Flbre Channel over Ethemnet
Dual port QDR Infiniband

6Ghbps SAS RAID controlter

Three USB, two HMC, two system ports

One GX++ {not avallable with 4-core processor)
ECC memory with Chipkill

Processor Instruction Retry

Alternate Processor Recovery

Service processor with fault monitoring
Hot-plug disk bays

Hot-plug and redundant power supplies and cooling fans
Dynamic component Deallocation

AlX

IBM 1

Linux for POWER®

IBM PowerHA® family

100V to 240 V ac, single phase

Tunuuka cucTemHa Koudurypauma 3a HyxauTe Ha TSM nau gpyr codryep e:

Ne P.N./F.C.

ONHUCAHKUE HA NMPOAYKTA

QTy.
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1 B231-E1D - Cnpebp 22 BrpawaaNe B HHAYCTPHAAEH wrad i
- Mpouecop: 1x 8-core 4.2 GHz POWER7+ Processor Module Processor Activation for
Processor Feature for all cores

- Namer: 16GB Memory DIMMs, 1600 MHz

- Tevpa auck: 1 x 146GB 15K RPM SFF SAS Disk Drive {AX/Linux)

- Backplane ga nossonnsat pasgenane Ha guckosere Npes ABa BrpafeHH He3aBuCHMK

SAS KaHana m KoHTponepw

- 1 mpeoBu apanTep Tvn Ha cnoTa PCle2 - 4 nopra 1 Gbps

- ABa 3axpaHBawy moayna 3a 220V S0Hz

- Codryep: AlX Standard Edition Version 7.1, PowerVM EE ¢ nuueHau 33 BeHukm Aapa

2 ENOL PCle2 LP 4-port{10Gb FCoE & 1GbE) SFP+Copper&RI4S 1
3 ENCY PCle2 LP BGb 4-port Fibre Channel Adapter 2
4 EM4B 16GB (2x8GB) Memory DIMMs, 1066 MHz, 4Gb DDR3 DRAM 3
5 ESDT 146GB 15k RPM SAS SFF-3 Disk Drive (AIX/Linux) 3

4.1.2. Power 740 (8205-E6D)

Power 740 e asynpouecopen cbpsbp, NPY KOWTO OTHOBO NAMETTA M NPOLECOPHUTE Aapa Cca
NPEABAPUTENHO paspeweHn, 3apagu NO-MOWHHTE NPOLLECOPU U3NBAHABA PONA HA MEHUAMMBHT U
CNeunannsnpax 3a NnpunoeHnna n 3a 6aznw panHW. CTaHaapTHHA codryepeH nmakeT ekniousa AlX
Standard PowerVM Ent. Ed. No3sonasawm MY rbBKaea paboTa, KakTo KaTo OTAENEH ChPBLP Taka U B
PamK1TE Ha NO-TONAM MY/ OT ChPBLPY.

3a TO3M Knac CbPBLPM @ XapaKTepHO, Ye HAMAT YacT oT RAS XaPaKTEPHUCTUKUTE Ha roAemuTe
CHPEBPU = CABOEHN MEHWAKMBHT MOAY/W, NPEMECTBAHE Ha NpoLecHTe oT aedeKTnpan pouecop
BLpXy ApYr 6e3 npexbceane Ha paboTaTa Ha CMCTEMMTE, HO ca No-Manku 2U n NPOALANKEBAT A3 UMaT
BB3IMOXKHOCTTa 33 2 VIOS Cbpebpa ¢ anTepHaTUBHM MbTHLLa KbM auckoBe, LAN u SAN.

Tozn cbpBLP e NoAXOAAW, 33 CNeuNanu3npaHi APUAOHEHUATE WM A3 paboTn B M30AMpPaHK
CPeAn, Taka KaKkTo M B MOMEHTa Ce M3N0N3Ba CbluaTa CepUA ¢ No-cTapuTe npouecopu POWER7. B
NOCNEAHATA CU TeHepaLA TO3U CbPBBLP NPUCTUFA C BUCOKOCKOPOCTHM CNOTOBE 3a pa3wunpenwe PCI
Express Generation2 8x Full Size m onunoHanHo Half-size, kouto ro npaeat ao6vp wsbop 3a DB unn
CbPBBLP C MHOKECTBO AUPEKTHO CBBP3AHN AMCKOBE W PA3ILMPUTENHN KApTH Npe3 GX++ choToBe.
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CONFIGURATION OPTIONS MODELS 8205-E6D

POWER7+ PROCESSOR €-core or 12-core 4.2 GHz or

MODULES—ONE OR TWO PER | 8-core or 16-core 3.6 GHz or

SYSTEM 8-core or 16-core 4.2 GHz

SOCKETS lor2

LEVEL 2 {L2) CACHE 256 KB per core

LEVEL 3 (L3) CACHE 10 MB per core

MEMORY 8 GB to 512 GB of RDIMM DDR3 - 1 processor
8 GB to 1024 GB of RDIMM DDR3 - 2 processors
Active Memory Expansion available

SOLID-STATE DRIVES {S5D) Up to eight SFF drives

DISK DRIVES Up to eight SFF SAS drives

DISK CAPACITY Upto?7.2TB

MEDIA BAYS Slimline for DVD-RAM

PC! ADAPTER SLOTS

STANDARD ETHERNET
INTEGRATED SAS CONTROLLER

HIGH-PERFORMANCE PCI
ADAPTERS

OTHER INTEGRATED PORTS
GX SLOTS
RAS FEATURES

PROCESSOR INSTRUCTION
RETRY

ALTERNATE PROCESSOR
RECOVERY

‘SERVICE PROCESSOR WITH
FAULT MONITORING

Half height for tape drive! or removable disk

Five PCl Express 8x Generation2

plus optional four PCI Express Generation2 low profile
four Ethernet 10/100/1000 Mbps ports

One controller for SAS DASD/SSD w/ RAID 10 and DVD-RAM
Optional protected 175 MB cache with RAID S, 6

4-port 8 Gigabit Fibre Channel

2-port 16 Gigabit Fibre Channel

2-port 10GbE RoCE

10 Gigabit Ethernet

10 Gigabit Fibre Channel over Ethernet

Dual Port Quad Data Rate IB

6Gbps SAS RAID controller

Three USB, two HMC, two system ports

‘Two GX++ {available with two processors)

ECC memory with Chipkill

Processor Instruction Retry

Alternate Processor Recovery

Service processor with fault manitoring

Hot-plug disk bays

Hot-plug and redundant power supplies and cooling fans
Dynamic component Deallocation

AlX

IBM 1

Linux for POWER®

IBM PowerHA® family

100 V to 240 V-ac, single phase

TunuuHa cucTemua KoHdUrypauma 3a HyxAuTe 3a Gasn AaHHWTE:

Ne  P.N./F.C

ONMACAHME HA NPOAYKTA
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Cobpsvp 32 Brpakpaane B CopBLpeH wag - 4U 1
- Npouecop: 1 x 8-core 4.2 GHz POWERT+ Processor Module

- Namer: 64GB (8xBGB) Memory DIMMs, 1066 MHz

- Tevpa auck: 1 x 146GB 15K RPM SFF SAS Disk Drive {AIX/Linux)

- 1 mpenoBu aganTep Twa Ha cnora PCle2 - 4 nopta 1 Gbps

- Backplane pa nossonapar pasaennte Ha UCKOBETE npes asa BIPaACHN HE3ABUCHMK

SAS «aHana n KoHTponepy

- Codryep: AIX Standard. Edition Version 7.1, PowerVM Enterprise Edition ¢ Amuenan 3a
BCHYKM AAPA

8-core 4.2 GHz POWER7+ Processor Module

PCle2 4-port {10Gb FCoE & 1GbE) SRRRI4S

One Processor Activation for Processor Feature #EPCR

16GB (2x8GB) Memory DIMMs, 1066 MHz, 4Gb DDR3 DRAM
146GB 15k RPM SAS SFF-3 Disk Drive (AIX/Linux)

PCle2 16Gb 2-port Fibre Channe! Adapter

NoWw b 00 N e

W aBaTa npeacTasexn cupsbpa Power 710 u Power 740 paboTAT ¢ KOHTPONEPUTE HA TeKYWHTE
Power7 CbpBbPM U TakKa He MMa Bb3MOKHOCT TeKylwuTe CbpebLpM ga 6baar Upgrade ¢ Tax.

4.1.3. Power 770 {9117-MMD)

Power 770 e cbpBbp OT cpegeH 40 BUCOK KNac, ¢ N3HNIOUMTENHO FONEeMH Bb3MOMHOCTH 33
PAcTeX u BrpafeHU mexaHW3MK 3a BUCOKA NPON3BOANTENHOCT M HAZEMAHOCT Ha CUCTEMaTa. BaHKkaTa
3anara Ha TO3W Knac CbPBbLPN 33 KOHCONMAMPAHE HA NPUAOKEHWUATA BLPXY Hero. Power 770 uma
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MOAYNEH NU3aNH, KOWTO NO3BONABA A2 C& OTFOBOPH MAKCMManHO £o0pe Ha Tekywute Hyxaw,
3aNassaiikn Bb3MOKHOCTTA 2 Ce pacTe 8 CAYYaii Ha HeOBX0ANMOCT.

Power 770 ce Gasupa Ha Capacity-on-Demand nonssaHe Ha pecypcvTe KaTto npeaocTasn
MBKAaBM BLIMOMKHOCTU 33 NMUEH3UPAHe Ha AADPA U NameT. He-oTKAloueHNTe Appa M obem nameT
y+acTBaT & pesepsnpaHeTo Ha paboTewuTe ¥ npn OTNagaHe Ha pecypc OT OCHOBHWTE CHCTEMaTa
a8BTOMaTUYHO 1 be3 npekbcBaHe Ha paboTaTa rv 3aema OTHOBO. DapeHa e pbamoxmHocT “dark”
pecypcute aa 6baaT OTKNIOUEHW 33 M3NOA3BaHEe C nakeTw ¢ Linux LPAR, kato no T03u HaumH
edeKTUBHO Ce YTUAUINPa MalLMHATA K ce APeACCTaBAT 3HAYUTENHW N3UUCAMTENHU PECYPCH 38 HOBM
NPUAOHKEHUR.

3apaau NOBEYETO M NO-MOLHN NPOLLECOPM, ronemmus obem namet, 1 10 usnbaHABa pona Ha
KOHCONMOUPALY MHOXECTBO KOPNOPaTHBHU NPUNOMEHUA W OCHOBHK Ba3n Aannu. AlX Enterprise n
PowerVM Ent. Ed. ca Heo6X0ANMM 33 OTKNIOYBAHE HA MBAHNTE BL3MOKHOCTH Ha CbpsbLpHTE.

TpuTtexasa noseyeto ot RAS xapaKTepuCTMKHUTE HeobXxoArMHN rosiemuTe CHPEbLPH — CABOEHU
MEHWIKMBHT MOAY/IM, NPemecTBaHe Ha NpouecuTe OT AedeKTMpan Npouecop BbPXy Apyr 6es
npexbceBaHe Ha paboTata Ha cUCTeMWTe, NOAMAHATa Ha CEC MOAY/N, Bb3MOKHOCTTA 3a 2 U noBeye
VIOS cbpBbpa c anTepHaTMBHM NbTHLLA KbM AnCKOBe, LAN 1 SAN.

To3n CbpBBP € NoAXOAALY 33 OCHOBEH CbPEbP 33 6a3n A3HHK 1 KOPNOPaTUBHW NMPUACIKEHUA,
TaKa KaKTO W B MOMEHTa Ce W3NON3Ba CblyaTa Cepua C NO-CTapute npouecopn POWER7. B
NOCAEAHATA CH FEHEPAUMA TOZU ChPBBLY NPUCTHIA C BUCOKOCKOPOCTHM CNOTOBE 3a paswupexue PCI
Express Generation2, kouto ro npaesT £206bp n3bop 3a DB unn Cobpebp € MHOKECTBO AMPEeKTHO
CEBbP3aHN ANCKOBE W Pa3IMPUTENHU KapTh npe3 GX++ cnoTose.

CONFIGURATION OPTIONS PER BUILDING BLOCK SYSTEM MAXIMUM

PROCESSORS 16 x 3.8 GHz POWER7+ processor 64 x 3.8 GHz POWER7+ processor
cores or cores or
12 x 4.2 GHz POWER7+ processor 48 x 4.2 GHz POWER7+ processor
cpres cores

SOCKETS Four Sixteen

LEVEL 2 {L2) CACHE 256 KB L2 cache per core 256 K8 L2 cache per core

LEVEL 3 (L3} CACHE 10 MB L3 cache per core {eDRAM) 10 MB L3 cache per core (eDRAM)

ENTERPRISE MEMORY Up ta 1 TB of 1066 MHz DDR3 Up to 4 TB of 1066 MHz DDR3
Active Memory Expansion Active Memory Expansion

INTEGRATED SAS BAYS FOR Up to six SFF SAS drive bays Up to 24 SFF SAS drive bays

SOLID STATE DRIVES (SSD) OR

HARD DISK DRIVES (HDD)

INTEGRATED MEDIA BAYS One slimline for SATA DVD-RAM Four slimline for SATA DVD-RAMs

INTEGRATED PCI ADAPTER SLOTS Six PCie Gen2 slots 24 PCle Gen2 slots

INTEGRATED MULTIFUNCTION CARD | Up to one per enclosure: Up to four per system:

Dual 10 Gb + Dual 1 Gb

Dual 10 Gb + Dual 1 Gb

INTEGRATED SAS CONTROLLERS Two SAS DASD/SSD controllers Eight SAS DASD/SSD controllers
One SATA media controller four SATA media controllers

OTHER INTEGRATED PORTS Three USB; two HMC; two SPCN Nine USB; four HMC; four SPCN

GX 5LOTS (12X) Two Eight

1/O EXPANSION Up to 4 PCle 12X 1/O drawers Up to 16 PCle 13X IO drawers

Up to 8 PCI-X DDR 12X 1/O drawers

Up to 32 PCI-X DDR 12X I/O drawers
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HIGH-BANDWIDTH PCt ADAPTERS 6 Gigabit SAS
| 8 Gigabit Fibre Channel
10 Gigabit Ethernet
10 Gigabit Fibre Channel over Ethernet
| 40 Gigabit QDR
OTHER PC1 ADAPTERS SUPPORTED | SAS, Fibre Channel, Ethernet, SCSI, WAN/Async, USB, Crypto, ISCSE

TunuuHa cucTemHa Kondnrypauun 3a HywauTe 3a Has3n gaHHu e;

Ne  P.NJ/FC. ONUCAHKUE HA NPOAYKTA qry.
1 9117-MMD  Cupsup 2a Brpampane B cbpBLPeH WKad - 4U Ha moayn i

npouecop: 1x 4.22 GHz Proc Card, 0/12 Core POWER7+, 16 DDR3 Memory Slots

namer: 2 x 0/32GB DDR3 Memory (4X8GB)} DIMMS - 1066MHz - POWER7+ CoD

Memory

32 x Activation of 1 GB DDR3 POWER7+ Memory

175MB Cache RAID - Dual I0A Enablement Card

4 erpanenn ukTepdeiica 10 GE » 1 GE BrpageHn Ha auHOTO

Asa AsynopToen apantepa - PCle Fibre Channel 8 Gbps

3axpansawe: 2 x System AC Power Supply, 1925 W

Sopm daktop: rack

Codryep: AlX Enterprise Edition Version 7.1, PowerVM Enterprise edition ¢ auuenran

328 BCHYKM RADa
2 1886 146GB 15K RPM SFF SAS Disk Drive {AIX/Linux) 6
3 2146 Primary QS - AIX 1
4 3671 Serv Interface Cable- 2, 3, and 4 Enclosure 1
5 3715 Processor Cable, Two, Three-Drawer System, 4 socket 1
6 3716 Processor Cable, Two, Three, Four-Drawer System, 4 socket 1
7 5532 System AC Power Supply, 1925 W 4
8 5652 Disk/Media Backplane 2
9 5662 175MB Cache RAID - Dual I0A Enablement Card 1
10 | 5771 SATA Slimline DVD-RAM Drive 1
11 | 6006 Power Control Cable (SPCN) - 3 meter 1
12 | 7995 PowerVM - Enterprise Edition 4

' 13 | 9169 Order Routing Indicator- System Plant 1

14 | 9300 Language Group Specify - US English 1
15 | 9440 New AlX License Core Counter 4
16 | EB33 Dynamic Platform Optimizer 1

System CEC Enclosure with 1BM BEZEL, I/O Backplane, and System
17 | EB85 Midplane 2
18 | EC53 Operator Panel 1

0/32GB DDR3 Memory {4X8GB) DIMMS - 1066 MHz - POWER7+ CoD
19 | EM40 Memory 4
20 | EMA2 Activation of 1 GB DDR3 POWER7+ Memory 24
21 | EN10 Integrated Multifunction Card w/ 10GbE RJ45 & Copper Twinax 2
22 | EPMO 4.22 GHz Proc Card, 0/12 Core POWER7+, 16 DDR3 Memory Slots 2
23 | EPMA 1-Core Activation for Processor Feature EPMD 4
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24 ' EUOS Service Processor-3 2
25 [ ENOY PCle2 LP 8Gb 4-port Fibre Channel Adapter 4

3abenexka: Npeacraeenarta KOHGHUTYPaLMA e NPUMEepHa ¥ MOXE A3 He CbABPKE BCUUKM
Heobxoaumu Ha GaHkata enemeHTH, MoAaynv v codryep.

Copsbpute Power 770 ¢ POWER7+ nossonasar 1a BaHKaTa Aa yBenWuM NPOM3BOAUTEAHOCTTS
Ha TEKYLIMTE CM ONOPHKM CLPBBPYU C mexay 10-30% B 33BUCMMOCT OT THNa Ha HaToBapBaHeTo U aa
MUrpMpaTt kem Power ES70 u POWERS nNnathopma, KbALTO yeenuueHaTa nponssoguTenHocT e banzo
50%, KaTo CblieBpemeHHO ce sanasar UHBECTULMUTE B COPTYEPHN AWLEH3N U He Ce NpeKbeBa
paboTaTa Ha NPOAYKUMOHHNTE cHcTeMM.

4.1.4. Power £870 (9117-MME)

Power E870 e cvpebp 0T BUCOK Wac (Enterprise server), AHOHCHPAH B Kpan Ha mMHanata 2014
roanHa pabotew, ¢ Hai-HOBOTO nNOKoAEHWE POWER8 npouecopu ¢ M3KNIOYUTENHO ronemm
ED3MOMKHOCTH 32 PacTeX W BrpaAeHU MeXaHU3MM 33 BUCOKa NPOU3BOAMTENHOLT ¥ HAOEMAHOCT Ha
cucTemarta. basupan e Ha MOAYNHWA An3aid Ha 770/780 cvpsbpHata nnatdopma, HO e NpegocTasn
MHOTO NO-TOAEMM BL3MOMHOCTH 3a NPOM3BOAUTENHOCT U PaswWMpAEMOCT.

baukaTa we nonsea cuvpsbpute 3a KOHCONMANPAHE HAa OCHOBHWUTE CH MPUAOKEHWATA W
U3TPKNA3HE Ha N3UMCAUTENHE CPesja C FONEMM BLIMONHOCTH 33 PacTe.

E870/E880 ca npoekTUpanm Ha Basa Ha yenewnute 770/780 apxuTeKTypiu M MaT MHOFO 06wy
HEPTU — MOAlyNIHA APXUTEKTYPa, 33 NOBUIIABAHE HA MBKABOCTTA M Bb3MOMHOCTHTE 33 pacTex, BCeku
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oT CEC cbAbpa, KaKTO NPOUECOPU ¥ NameT Taka cbwo u PCl cnoTose, KOMYHHWKALMATA MexAay
MOAYNUTE Ce OCbLUeCTBABA AMPEKTHO (any-to-any pairing) npes BUCOKOCKOPOCTHH UHTEpdEACch,

MNameTTa 1 npouecopuTe ce 0TKAIOYBAT Ha Basa CoD MEXaHM3MU, KATO Ca NPeABUAEHN FbBKABK
Cxemu 3a 3aABABAHE W OTYMTAHE Ha NON3BAHETO B 3aBMCUMOCT OT GM3HEC MOAGNA HA KAMeHTa. OT
2013 roanHa e BuvBeaeHa ,mobuanocT” B cxemata 3a CoD, B HOATO OTKAHOMEHUTE peCYpcH Ha
CbpBLPUTE OT BUCOKMA KNac, MOTaT Aa Ce NPemMecTBaT OT €AWH Ha APYr CbpEbP B 3aBUCHMOCT OT
Hy}AnTe Ha knueHTa, bes Aa ce Hanara npomaHa B paboTewmTe NPUAOIKEHNA.

To3n cbpsbP € NOAXCAAL 33 OCHOBEH CbPBbLY 3a Hasu A3HHKN ¥ KOPNOPaTUBHU NPUNOKEHNA,
Taka KakTto 4 B MOMEHTa Ce M3NON3Ba Cbujata CEpUA € Mo-cTapute npouecopu POWER?7. B
fIOCNeAHaTa (v reHepauna TO3M CbpBbP NPUCTURA C BUCOKOCKOPOCTHU CAOTOBE 3a paswnpeHue PCl
Express Generation2, kouto ro npassaT A06bp n3bop 3a DB MaM CbpBLP C MHOMKECTBO AWNPEKTHO
CBbp3aHU AUCKOBE U PA3WHPHUTENHW KapTh npes GX++ cnoToee.

CONFIGURATION OPTIONS PER BUILDING BLOCK SYSTEM MAXIMUM
PROCESSORS 32 x 4.02 GHz POWERS 64 x 4.02 GHz POWERS
40 x 4.19 GHz POWERS 80 x 4.19 GHz POWERS
SOCKETS Four Eight
LEVEL 2 {L2) CACHE 512 KB L2 cache per core 512 KB L2 cache per core
LEVEL 3 (L3) CACHE 8 MB eDRAM shared L3 8 M8 eDRAM shared L3
ENTERPRISE MEMORY Up to 1 TB of 1066 MHz DDR3 Up to 4 TB of 1066 MHz DDR3
Active Memory Expansion Active Memory Expansion
LEVEL 4 {L4) CACHE Up to 128 MB eDRAM L4 (off-chip) per socket
RAM 47TB 87TB
OTHER INTEGRATED PORTS Three USB; two HMC; two SPCN Nine USB; four HMC; four SPCN
1/0 EXPANSION 8 PCle Gen.3 adapter slots 16 PCle Gen.3 adapter slots
Up to 4 PCle I/O drawers Up to 8 PCle I/O drawers
SYSTEM DIMENSIONS 7 EIA (12U) spacein a 19-inch rack 12 EIA (12U} space in a 19-inch rack
SYSTEM CONTROL UNIT One
FLEXIBLE SERVICE PROCESSORS Two in system control unit

TrnMuHa cHCTEMHA KOHGUIYPALUA 33 HYKANTE 33 KOHCONMAALUMOHHA nnatdopma e:

Ne P.N./ F.C. ONUCAHUE HA NPDAYKTA ary.
1 9117-MMD MogyneH cbpeLp 33 Brpamaane B CLPELPEH wkad 1

-Npougcop: 4.19 GHz, 40-core POWERS Processor 4x 1-core activation of #EPBC

- Namer: B4GB {4X16GB) CDIMMSs, 1600 MHz, 4GBIT DDR3 DRAM,

- Tenpa auck: 6+6 storage backplane with split bay option, 146GB 15K RPM SFF3 SAS

Disk Drive (AIX/Linux)

- Codryep: AIX Enterprise Edition PowerVM Enterprise edition ¢ AMuensw 3a ecHykn

appa

- redundant AC Power supply - 220V 50Hz
2 9440 New AlX License Core Counter 8
3 465 SSD Placement Indicator - 5887, EL1S 1
4 728 EXP245 SFF Gen2 Load Source Specify (#5887 or HEL1S) 1
5 1953 300GB 15k RPM SAS SFF-2 Disk Drive (AlX/Linux) 2
6 5228 PowerVM Enterprise Edition 8
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5260 PCle2 LP 4-port 1GbE Adapter 1

5273 PCle LP 8Gb 2-Port Fibre Channel Adapter

5887 EXP245 SFF Gen2-bay Drawer 1
10 6577 Power Cable - Drawer to IBM PDU, 200-240V/10A 10
11 EBAD 5U system node drawer 2
12 EBA2 IBM Rack-mount Drawer Bezel and Hardware
13 EBAA AC Power Chunnels
14 EMB8) 64GB (4X16GB) CDIMMs, 1600 MHz, 4GBIT DDR3 DRAM 8
15 EMAS 1GB Memory Activation 128
16 ENODB PCle2 LP 16Gb 2-port Fibre Channel Adapter 2
17 ENOL PCle2 LP 4-port{10Gb FCoE & 1GbE) SFP+Copper&RI4S 2
18 EPBA 4.02 GHz, 32-core POWERS processor 2
19 EPRJ 1 core Processor Activation for #EPBA 8
20 EUDA Service Processor 2
21 EIOM PCle3 LP RAID SAS ADAPTER 4

3abenexcka: NpepctaBeHata KoHUrypauws e NPUMEPHa M MOME A3 He CHALPHMA BCUHKW
Heo6xoAMMKM Ha GaHKaTa enemeHTH, MOAYAH U codTyep uan Aa OTFOBAPA HA TEKYLLWTE HYMAMN.

Tekywwre cbpsbpute Power 770 ca ¢ POWER7 4 no3Bonasart Ha GaHkaTa B2 MUIPUPa Kbm
POWERS cupBbpHM KaTo Ce 3anasnT cepuiinuTe HOMEpa Ha MALINHKUTE M MHBECTUUMMTE BbB codTyep
= AIX, PowerHA, PowerVM, Oracle, IBM SW etc. “Model change” no3sonrea HOBUTE MalLUHK A3
nosy4aT pocerawHuTe avuyensu sa CoD 3a nameT M NPOUECOPH, KAaTO TOBa LUe 3anasu TeKywata
WHBECTULMATA B CerawHnTe CbpBLPM. [pH U3NON3BAHE Ha TO3U NOAXOA ropHaTa KoHUIypauus wWe
6vae ¢ 40 paspewenu npouecopa n 448 GB namer.

B pesynTat umame yeennueHa npousBOANTENHOCT Ha TEKYLUMTE CU ONOPHN CHPBBPH C mMeway
80-100%, KaTo CbIEBPEMEHHO Ce 3aNasAT HHBECTUUMMTE B cOPTYEPHU AULIBHZN U HE CE NpeKbesa
paboTaTta Ha NPOAYKUMOHHMTE CUCTEMW.

b 4.1.5. Power 5822 (8284-22A)
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Power 5822 e gsynpouecopeH cbpebp basupaH Ha POWERS, npM KOWTO OTHOBO nametTa u
NpouecopHuTe ARpa ca NpeasapuTenHo paspelteqn. NpouecopuTe NO3BOAABAT NO-BUCOKM CKOPOCTH
Ha obMeH Ha aaHHM ¢ nameTTa 1 10 1 SMPS.

3apagn MO-MOWHHMTE NpOUECOPU MOWE A3 MW3MBAHABA POAA H3 MEHHOMMBHT ¢
Cneunanusupan 3a npunoxennna v 3a 6asm panHn. CraHgapTHuA codTyepeH naxer srmouea AIX
Standard u PowerVM Ent. Ed. MNossonssawm my ruekasa pabota, KaKTo KaTo oTaeNeH CbpBbP TaKa n
B PAMKWTE Ha NO-TONAM NYN OT CbPBBLPY.

CONFIGURATION OPTIONS MODELS 8284-22A
MICROPROCESSORS One or two 6-core 3.89 GHz POWERS processor cards or
One or two 8-core 4.15 GHz POWERS processor cards or
One or two 10-core 3.42 GHz POWERS processor cards
SOCKETS lor2
LEVEL 2 (L2} CACHE 512 KB L2 cache per core
LEVEL 3 (L3} CACHE 8 MB L3 cache per core
LEVEL 4 (L4} CACHE 16 MB per DIMM
16 GB, 32 GB and 64 GB 1600 MHz DDR3 module
e 1610512 GB (25) 32 to 1 TB {25)
:::Dw’D:HTo'MEMO“ 192 GBps per socket
STANDARD BACKPLANE 12 5FF Hard Disk Drive (HDD)/Solid State Disk {SDD)
m:;egﬁ?&gﬁ:? 8 SFF HDD/SSD plus 6 1.8-inch bays for SSD
MEDIA BAYS One slimline DVD
INTEGRATED SAS CONTROLLER | Standard RAID 0,5,6,10. optional: 7200 MB* cache & easy tler function
Included one x8 PCle slots must contain a 4-port 1 Gb Ethernet LAN available for
client use
ADAPTER SLOTS Nine PCle Gen3 slots with concurrent maintenance:
four x16 plus five PCle Gen3 x&
Two CAPI adapters per processor moduie
I/O BANDWIDTH 96 GBps per socket
MAX PCIE GEN3 1/O DRAWER 1
POWER SUPPLY 200Vto 240V
RAS FEATURES Processor instruction retry
Alternate processor recovery
Selective dynamic firmware updates
Chipkill memory
Error correcting code {ECC) L2 cache, L3 cache
Service processor with fault monitoring
Hot-swappable disk bays
Hot-plug concurrent maintenance PCie slots
Hot-plug and redundant power supplies and cooling fans
Dynamic processor deallocation
Extended error handling on PCI slots
OS SUPPORT AlX Linux for POWER®

B 3aBucumocT oT Hymaute, Gasosata KoH@UIypaums Mmowe fa 6boe ekunwpana ¢
ACMBAHUTENEH NPOLECOP M NAMET, KAKTO 1 Aa Ce yBenuun BPoa Ha ANCKOBeTe — epeKTHBEH HauMH
3a nsrpampane Ha NIM uan TSM copebp, Hesasucum ot SAN,
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4.1.6. Power 5824 (8286-42A)

Power 5824 e asynpouecopeH cbpebp Gasupan Ha POWERS, npyu KOATO OTHOBO NameTTa M
NPoueCopHUTe AApPa ca NpeaBapUTENHO paspewenn. NpouecopuTe NO3BONABAT NO-BHCOKH CKOPOCTH
Ha 0bmeH Ha paHHN ¢ nametta u 10 n SMP8. 3a pasnuka ot $822 Toii paboTu ¢ npouecopwu ¢ no-

BUCOKa YecToTa, a np#

3apagu nO-MOWHMTE NPOUECOPV MOXE A3 W3NBAHABA PONA  Ha MEHUOMMBHT M
CneunanuanpaH 3a npunomeHnn v 3a 6asn gannn. CraHaapTHUA codTyeped naker Bkawouea AlX
Standard v PowerVM Ent. Ed. Nossonnasaiwm My rbBKaga paboTa, KaKTo KaTo OTAENEH CLPBLP Taka 1
B PAMKHTE Ha NO-TONAM NyN OT CbpBBPM.

CONFIGURATION OPTIONS
MICROPROCESSORS One or Two 6-core 3.89 GHz POWERS processor cards or
One or Two 8-core 4.15 GHz POWERS processor cards or
Two 12-core 3.52 GHz POWERS processor cards
SOCKETS lor2
LEVEL 2 {1L2) CACHE 512 KB L2 cache per core
LEVEL 3 (L3) CACHE 8 MB L3 cache per core
LEVEL 4 {L4) CACHE 16 MB per DIMM
16 GB, 32 GB, 64 GB and 128 GB 1600 MHz DDR3 module, 32 to 1 TB (15} 32t0 2
MEMORY MIN/MAX T8 (25)
Active Memory Sharing
::NOSE“S'fg:I;TO-MEMORY 192 GBps per socket
STANDARD BACKPLANE 12 SFF Hard Disk Drive {(HDD}/Solid State Disk {sDD)
WITH DUAL 10A HIGHER 18 SFF bays for HDD/SSD plus 8 1.8-inch bays for SSD
FUNCTION BACKPLANE
MEDIA BAYS One slimline DVD
INTEGRATED SAS CONTROLLER | Standard RAID 0, 5,6,10. optional: 7200 MB* cache & easy tier function
ADAPTER SLOTS Included one x8 PCle slots must contain a 4-port 1 Gb Ethernet LAN available for

client use

cTp. 106



V4SS BL_:!Q:]:iC‘j v Bosiness Fore Sy e E)l_lilifi'i!'l';; Tad Fieom 3
Tol 169 2 GTG 4G 40 s Foe +305 2570 AN LT 0 wvive tetaiing oo

Eleven PCle Gen3 slots with concurrent maintenance: four x16 plus seven PCle

Gen3x 8
Two CAP! adapters per processor module
1/0 BANDWIDTH 86 GBps per socket
MAX PCIE GEN3 I/O DRAWER 1
POWER SUPPLY 200V to 240V
RAS FEATURES Processor instruction retry

| Alternate processor recovery

Selective dynamic firmware updates

| Chipkill memory

Error correcting code (ECC) L2 cache, L3 cache
Service processor with fault monitoring
Hot-swappable disk bays

Hot-plug concurrent maintenance PCie slots
Hot-plug and redundant power supplies and cooling fans
Dynamic processor deallocation

Extended error handling on PCl slots

AlX, IBM i Linux for POWER®

OS SUPPORT

B sasucumoct oT Hywaute, BazosaTa KOHQMIypauua mowe fga 6Gbae exkunupaHa c
AOMBAHUTENEH NPOLECOP M NAMET, KAKTO U Aa Ce yBenuun 6poa Ha AUCKOBeTe — eeKTMBEH HaunH
3a uarpaxpane Ha NIM uan TSM cbpebp, Hezasucum oT SAN. Bb3MOKHOCTUTE 33 pa3wKnpABaHe Ha
KOHGUrypauMATa ca No-ronemm ¢ ornea Ha noseyeTo UHTEPHENHCH U KOHTPONEPH, KOMTO MOTaT aa
6vnaT gobasenn.

4.1.7. Flex System p260 (7895-23X)

Flex System p260 e mogyn 8 Flex System wack, cb3naneH 3a BUCOKE NABTHOCT Ha CbpBbPHTE,
BXOAHO-M3XOAHKTE aaanTepw, Npouecopu W nameT. Komnpomuca, KoiTo e Hanpasex 3a ga ce
BMECTU TO3N CLPEBP B NO-KOMMAKTHU PASMEPH Ca OFPaHWIEHUTE A0 2 NOZNLUK 33 KOHTPONEPH N 2-
Ta /IOKanHW ancka. Tesu CbpBBLPM Ca npeasnaeHn ga paboTAT B BUPTYanHa cpepa v VM pa ce
cTapTupart v paboTaTt usuano ot SAN.

UHTepdeiicute 1 KOHTPOARPHTE Ca BMCOKO NPOW3BOAUTEAHU OKONO 30-40 Gbps Hanpumep
4x10 GE namn 2 x 16 Gbps FC, namerTa u NPOLECOPHHTE AADA CbLLO Ca ronemn, Kato UAAo To3M Cbpsbp
€ Ha pasHuwWeTo Ha Power 740. AT

cTp. 107




€D TELELINK

1760 dofG buagaic » Business 2o Sofia » Ruiiding 124 Foor 3
Tell 4357 2970 40 40 « Foe- #3859 2970 40 47 « wewsieleling oo

Toan cbpebp e noaxopaw 3a uarpaxaade Ha DR, npu CNEUMaNMINPaHN NPUNOKEHUATE C
Heo6xoAnNMOCT 0T BUCOKa MPOM3EOANTENHOCT M FONAMS MTBTHOCT Ha CbpebpHUTEe,

CONFIGURAT!ON OPTIONS
POWER7+ PROCESSOR 2,4, 8 or 16 cores, POWERT+, 64-bit processors with VSX, Memory Expansion
MODULES—ONE OR TWO PER acceleration and Encryption acceleration
SYSTEM Conflguration Options:
2-core 4.0 GHz
4-core 4.0 GHz
8-core 3.6 GHz
8-core 4.1 GHz
SOCKETS lor2
LEVEL 2 (L2) CACHE 256 KB per core
LEVEL 3 (L3) CACHE 10 MB per core
MEMORY 8GB up to 512 GB, 16 DIMM slots, ECC IBM Chipkill DDR3 SDRAM running at 1066
MHz plus
Active Memory Expansion with hardware assist
INTERNAL DISK STORAGE Up to two 2.5-inch Hard Disks or two 1.8-inch Solid State Drives
NETWORKING/EXPANSION Two PCle Expansion Slots
SYSTEMS MANAGEMENT Integrated systems management processor, light path diagnostics, Predictive
Failure Analysis, Cluster Systems Management (CSM), Serial Over LAN, IPMI
compliant
RAS FEATURES Chassis redundant/hot-plug power and cooling
Front Panel and FRU/CRU LEDs
Concurrent code update and Processor deallocation
Compute node hot plug and Dual VIOS support
Dual AC Power Supply
Auto reboot on power loss
Internal and chassls-éxternal temperature monitors
System management alerts
1BM Chipkill ECC detection and correction
PROCESSOR INSTRUCTION AIX 6.1, AlX 7.1
RETRY IBMi6.land 7.1
RHEL 5.7, 6.2; SLES11 SP2

4.1.8. NnaH 3a 06HoBABaHE Ha TeKywWwaTa CbpBbPHa Haza

MHdpacTpykTypata Ha 6aHKaTa Ce CbCTOM OT HRKOKO NOKOEHUA CbPBBPH U AUCKOBH MACHEBM.
HacT oT TAX Ce HaMMpaT B EKCNNOATAUMA M OBCAYIKBAT HEKPUTUHHU CHCTEMMU — pPasBOWHY K TECTOBM

cpegp.

Managed System

Install year Type Model

NIM1-Server-9110-51A-SN06616D0

. 9110-51A

RTGS_life-8203-E4A-SNO6124E6

8203-E4A

RTGS_test-8203-E4A-SN06124F6

8203-E4A

SAA7B-Server-9110-5IA-SNOGAQIE2

9110-51A

SAAT7L-8203-E4A-5ND6125A6

. 8203-E4A

SAA7T-Server-9110-51A-SNO6AQAS2

9110-51A

Server-9117-570-SN6566CAE

9117-570
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Server-9117-MMA-SN0604214
Server-9117-MMB-SNO6B331P
Server-9117-MMB-SNOGB332P
TPC-8205-E6C-SNOG2ZES1LT
TSM2-Server-9110-51A-SNO6616C0

9117-MMA
9117-MMB
9117-MMB

© 9110-51A

TSTST-Server-9110-51A-SNGGAGAD2 )08 © 9110-51A
VACANT1-9110-51A-SNO6D81F1 ‘2008 9110-51A
VACANT2-9110-51A-SNO6D81D1 22004 9110-51A

_VACANT3-9110-51A-SNO6A09F2 200 9110-51A
tsmprod1-8231-E1C-SNOG682E1R AR B
tsmprod2-8231-E1C-SNOG82EFR
RTGS_back-8203-E4A-SN06124D6
STDB-CC-8205-E6C-SNO62718T
Server-8231-E1C-SNO682EQR
Server-9110-51A-SNOSDS2E1
Server-9111-520-SN656666D
Server-9111-520-5N65667AD
Server-9117-570-SN65EDEDA

Wma matumnhm, KouTo ce non3sat ot okono mexay 7 n 10 roanHM HEe3aBUCHMO, Y€ YACT Ca BbH

OT NOAAPLAHKaE EBEHTYANEH CPUB € MHOTO BepoAaTes U Bu Ao6aBun puck 3a npobnemn B ocTaHanure
MAUIMHM,

He e manbk gena Ha MalMHK, KOMTO ca Ha Bb3pacT memay 4 v 7 roguHn, npeobrapasawata
HacT € B EKCMN0ATAUMA M €A B AOTOBOP 33 U3BLH raPaHLMOHHa NOAAPBKRKA. OBU4aitHO Chea MaTUUaHe
Ha rapaHuMoHHaTa NoAAPLKKA B Nepuoaa mexay 4 M 5 rogvHa NPOM3BOAUTENMTE YBENWYABAT
TAKCUTE 33 NOAAPBLKKA 33paAn 3aBULIEHNTE PUCKOBE OT CPUB, HYMAATa OT NO-FOAAM CKAAL W
NoAAPBKKA. [lo-HUCKaTa NPON3BOAUTENHOCT Ha Nnpouecopute, no-6aswmte 1/O noacucTemn w
OrpaHu4eHaTa namer f'M Npasy OLle NO-HeedeKTUBHM CIIPAMO TeKyLLaTa TEXHONOTUA.

Hue npenopvusame KOHCONMAMPaHETO © BMPTYaAM3INPaHETO Ha Cpegute ga nporeue
MakcumanHo Bbp3o u crapute cLpBLPM Aa GbAAT M3BAAEHM OT eKcnnoaTauma M aa 6bvae 3nonseaH
MOMmeHTa C HaBan3aHeTo Ha POWERS npouecopute 1 6asupannte Ha TAX CbpPBBLRN,

IBM noanomara To3u npouec s ase HanpasneHua:

* CodryepHute AnueHan kato AIX u PowerHA morat A2 6bAaT NpexsbpIAHn Ha HOBKM
MalnHK KaTo Ce 3anasea Knaca — Standard, Enterprise;

* 33 mMawMHM, KOMTO Ca B NOAAPBIKA (MOXe M M3BLHrAPaHUWOHHA) MOME Aa ce
usnon3sa Model Change npoueaypa, TpafMUMOHHO Non3BaHa 3a o6HOBABAHE Ha
NOKONEHUATA;

MNpu BTOpMA NoAX0A CHWECTBYBa OrPaHUYEHHMA 33 MAWMHUTE KOWUTO MOTFaT Aha ce »uanonssart
KaTo 6a3a. Te Tpabsa aa Gvaat MUHUMYM 570 C npouecop POWERG
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4.1.8.1. Model Change

IBM rapaHTMpa mbiiHaTa CbBMECTMMOCT Ha KOAA ¥ ONEPaLMOHHUTE CHCTEMMU BbPXY HOBHTE
CbpBbPY, @ TaKa CbUWO € Bb3MOMHE MUTPaLuR BbPXY HOBUTE NOKONEHMA malwwmHu Ges downtime,
M3N0/13BaHKKM BBIMOXKHOCTUTE Ha Active Partition Mobility.

CodryepHuTe NpoayKTh, KouTo ce NvueH3NpaT Ha MawnHa 06KuYaNHO 3aBUCAT OT CepUitHUA
Homep. IBM npesocTaBa mexaHnabm, No KOWTO NHBECTUUWWTE HanpaseHu B codpTyepa ce 3ana3ear
KaTo HOMEpa Ha HOBaTa MalMHa ce 3ana3sa..

OcobeHoto e, e HAMa AMpeKTHa murpauwn ot Power7 no-cTapu npouecopwn, Kkbm POWERS.
Heobxoanmo e nbpeo cuctemara ga 3apabotv ¢ MMD — (Power7+}. He ce Hanara ga ce MHCTannpat
ABa NbTN HOBM MalIMHY, a GOPMANHO ce MUHABa Npes NPoLeaypaTa 3a MUIPaurs Kbm “D” Mogen.

770/780 Model Upgrades (Same Serial Number)

— -

‘/

POWERS POWER7 POWER? POWER7+

Hue npegnarame aa ce M3NON3Ba TO3M MEXaHU3BM 33 MUMPALMATA 3a 770 MALIMHUTE KbM
E870, 32 aa ce 3ana3n ronemun Gpoii paspewenu agpa n 3akyneH codptyep PowerVM v PowerHA.

Act {v.';re:.- L PowerHA

Managed System Type Model | Serial Tot Cores Tot GB - Act GB

Server-9117 570 SN6566CAE [ 7S R 7oy T ey T i:ﬂr;." il R3O, :
14 3 6400 3200
AT sl o
113 ERH A R e ﬁ»x@mm@ﬁﬁfﬂ#ﬁ@
N IIPAVIVERSEEER o117.MMB 0663327 36 20 4 320.00 192.00
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NpepnoxennTe MaWMHN B OCHOBHMA CallT Ca B MOMEHTa Ha aKTUBHa NOALPBHKKE B IBM u
mogennte MMA n MMB ca noaxogawwm 3a MATpauma. 3apagu no-ronemus Gpoit oTkNIcHeHN Sapa N
NameT CH 3aC/yB2 Aa Ce NPOBEPK, BbIMOXHOCTTa TOBa Aa 6bae HanpaseHo 3a 9117-570.

Mpu v3BbpwBane Ha 06HOBABAHE Ha MOAEAMTE Ce 3aNasBa HUBOTO M CPOKOBETE Ha
noAAPBHKE.

4.1.8.2. Software reuse
Cnopen ycnosuata Ha IBM AIX u PowerHA, KakTo » noseueTo oT ocTaHanmTe NALUEH3N 33

cnctemet codtyep — TSM, TPC PowerVC, PowerVP, System Director, He ca 06Bbp3aHu € KOHKpeTHa
MalnHA, 8 NPUHAANEMAT HA OPraHU3aLMATA.

Tesan nuuensu morar ga 6wvaar aCoUMMPaHKU € APYrM MawurHW, ako ca nog codTyepHa
noaapLKKa — SWMA.

ChluecTeeHa cTbNka NpeAn CTapTMpaHe Ha MOAEPHU3ALMATA Ha CLPBLPHTE € Aa Ce Hanpasy
OAMT Ha CbUECTBYBALWTE NMLIEH3M M A2 Ce M3BepaT MalWMHATE ,AOHOPU" Ha NHUEH3M, KOWTO Aa ce
KOHCONWMAMPAT BbPXY HOBM MELMHH,

fManaged System CeBerial Tot Cores Act Cores &8

______ A R
06124F6 1 1

0612546 A 1
------- RS A P
. 6566CAE T 8

- ; : 5
e s gl !i-i-‘ 7
B cnucvka wma noTeHuMan 3a Hag 30 avueHsu AlX, KouTo aa 6bAAT NpexBbPAEHU BBPXY HOBU
MaWNHK, KOETO € CbLLeCTBEHA MKOHOMMA NPU 3aKYNYBaHE Ha HOBM MaLLMHW.

4.1.8.3. Mwurpauma kbm POWERS

C passutne Ha TexHonormute n uHoBaumnTe IBM ce CTpem#u ga NpeanoXm Ha CBOUTE KAMEHTH
Hal-ONTMManHUTEe BL3MOMHOCTM 3a PA3BUTME HA OCHOBHA CbpBbpHa WH}ppacTpyKTypa. HosaTa
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apxurektypa npouecops POWERS e cb3gageHa na OTrOBOPW Ha 3aBMILEHWTE MINCKBAHWA 3a
NPOVSBOANTENHOCT, HAAEMAHOCT M MbBKABOCT B CKAa/IMPAHETO.

22nm SOl - Single Chip Module

8, 10 or 12 cores per socket

3.02 —4.35 GHz processors

Up to 8 threads per core

Integrated eDRAM L3, L4 Cache
improved SMP topology

Dual memory controllers

*  Dual on-chip PCle Gen3 I/0 controllers

OcHoBuma  dokyc Ha paspaboTkute Ha HOBMA npouecop € B YyBeAWyasaHe Ha
NPON3BOANTENHOCTTA Ha OTABNHOTO AAPO Hpe3 AoBaBAHE Ha CNELMANU3UPaHK MOAYAN B AAPOTO, B
yagoasaxe Ha SMP oT 4 kbm 8 Onawkm, 8 yBenuuasaHe un oNTUMM3IMpaHe Ha Kew nameTTa 3a no-
A06pO 33xXpaHBaHe Ha AAPOTO ¢ 4aHHK, B YBENUYABaHE Ha nponycKaTeaHaTa CNOCOBHOCT Ha BCHUYKM
wuHu —KbM RAM (a0 512 GB/s per socket), Kbm 8Xx0aHO-N3X0aHM ycrpoicTea (SCM 2x PCl Gen.3 x16,
DCM 2x PCI Gen.3 x16, 2x PC! Gen.3 x8), 8 yeenu4asaHe Ha obema u CKOpOCTTa 323 A0CTHN A0 RAM 1
BbBeMAaHe Ha L4 Kew 3a onTUMM3MpaHe Ha NameTTa.

3a ocMrypasaHe Ha [OCTaTbueH NOTOK OT AaHHM KbM Tesu NPOHECOPH CE 33EAHD C TEKYLLUTE
KapTu ce BbBexaat v Hoeu PCl Gen.2 n PCI Gen.3 mpexosu, SAN 1 SAS KOHTPOAEPKN C BUCOKA CKOPOCT
Ha 0BMeH W NABTHOCT Ha WHTepdeicuTe, Taka ue A3 OTrOBapAT Ha 3aBMIEHUTE W3MCKBAHMA HA
NPOU3IBOANTENHOCT.

Tpabsa pa ce otbenexw, ue pesyntatute Ha POWERS Appa, Be4Ye HagBMwWaBsaT
NPOM3BOAUTENHOCTTa Ha Hali-bbp3uTe fO MOMEHTa Npouecopw - P6 aapa B p595 Ha 5.0 GHz, sugHo
OT U3BEALHWTE NO-H0AY Pe3ynTaTH OT TecTose rPerf:
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B pesyntar POWER8 Basupaure CbpBbPH  NOKa3BaT e(eKTMBHO YBeNM4aBaHe Ha
NPCH3BOAUTENHOCTTE CNpAmO P7+ nowe ¢ 40-50% # 70-80% cnpamo Power7 CbPBBLPH CbC CbLMTE
XapaKTEPUCTUKX,

* YsenuueHaTa NPOH3BOANTEAHOCT BOAU A0 NO-FONAMA edeKTUBHOCT Ha copTyEpHUTE
AMUEH3K Npn NUeH3WpaHe Ha aapa. CodTyepHUTe NPON3BOANTENU HE Ca KOPMTMpPARK
UEHHWTE CH NpK BbBexaaHeTo Ha POWERS, a eaHo aapo e 64130 2-mbTH no-
NPOM3BOAWTENHO OT TE3U Ha NPEANLIHUTE NOKONEHUA B ChIUNA KNAC ChPBLPN.

* MNo-ronamata NnsTHOCT M Bpoit agpa Ha npouecopUTe NO3BONABA, 3aBUILEHUTE
WSNCKBAHUA 32 NPOU3BOANTENHOCT A3 CE YAOBNETBOPRBAT W OT NO-MANKH CoPEBPHM
KOH$UIypaLmm, ¢ no-Hucko TCO.

® Ysenuuennn 6poii LPARs, komTo moraT aa ce AedvHnpaT Ha eaHo AAPO A0 20,

| Nno3BoNABa Aa Ce rPaHyNnpa NO-TOHHO HeobxognmuTe pecypcy.

¢ SMT8 - eaHOBpPEMEHHO M3NBAHABAHE Ha A0 8 HULIKK, OCMIYPABa A0MBAHUTENHA
NPOM3BOANTENHOCT NpU MHOTONOTPebUTEACKHM NpouecK. Tosa ce kKomBUHMpa C
USKMOUNTENHO ronemua Kew 10MB L3 Ha sapo v gonsaxuteneH L4 8 nameTTa. HuwKu
33 N3NBLAHEHKE C NOA0GHM MM egHAKBN AAHHN M KOA Ce 3aPeAaT B eaHn 1 ChliH
AAPA W TaKa ce HaMaNABa BPEMEeTO Ha NPOLLECOPa 33 YaKaHE Ha AAaHHW OT ApYrU
npouecopu, RAM naun auck,

* Komnpecwa Ha nameTTa — peanusmpan codpTyepHo B Power7 (B cBo60aHNTE UMKAK Ha
npouecopa} u xapayepHo 8 POWERS - mexaHM3bM, KOMTO OCHIYPABa AOMBAHUTENHO
NameT Haj, peanHo AOCTLNHATA, KATo YacT o7 RAM ce komnpecupa u Taka ce pasnonara

! CrofHoCTHTE Ca M3uMCNeHn Ha 6a3a TecTosns pe3ynTaT 3a yAnaTa mawwnHa. 3a SMP4,SMP8 pesyataTu ce
u3nonsear LPAR c 20 nam 40 gedunnpanu agpa
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ebpxy DRAM. XapayepHna mogyn B npouecopa “3BLPLBA KOMNPECHATE K
AeKomnpecnATa BbB HOHOB peXnm 1 paboTH AMPEKTHO B KEWa W NAMETTa, KATO No
TO3W HauUH HATOBAPBA NO-MANKO WHHWTE NameT.

* MurpauuaTta Ha paboTewm LPAR oT egHa mawwmHa Ha Apyra — Partition Mobility e
edeKTMBHO CPeACTBO 33 OCHIYPABAHE HA BUCOKA HAZEHAHOCT, NPU NAAHUPaHH
ASNCTBUA OT aAMUHUCTPaTOpHTe. TA @ edeKTUBHA NPU BUCOKa CKOPOCT Ha obmeH Ha
AaHHu no LAN 1 SAN, o6nacti, B KonTo uma ronam HanpeabK OT NpeauLwHUTe
NOKONEHWA CbPBBPKU HaCaM,

* Enterprise Pools — mo6unHo nuuenzupanu namet n AApa morat ga bbAaT npemecTBaHn
OT @AHa B ApYra mawnHa 8 PamMHUTE Ha eAMH W Cbly pool, B 3aBMCMMOCT OT TeKyLLMTE
HYX/AK Ha NpunokennAaTa. Tosa He Hanara Hameca B LPAR v npunoxennaTa, a Te
NoNy4aBaT NoBeYe NAMET U NPOLECopHO Bpeme npes PowerVM.

* Paswupasareto Ha POWER Linux 6aanpanute pewexnn B IBM e gbarocpouna
WHHWLMATUBE, B Pe3yNTaT Ha KOETO Ce NPeoCTaBA anTePHATUBHA Ha AlX niarpopma
NoAXOAALLA 33 CHBREMEHHHUTE COGTYEPHH peWeHNA:

o MNoutn yenun codtyep paspaborsan n npegnaran oT IBM paboTti # Bbpxy Power
Linux

©  JlMueHsnpaHeTo, a 0T Yam W LeHaTa COBTYEPHNA NULEHS Ha ALPO € 3HAYNTENHO No-
HUCKO B NoN3a Ha Power Linux (P7-P8 running AIX PVU — 120, running Linux PVU ~
70)

© IFL - IBM npeaocTasa BbIMOMHOCTM 3a no-e$peKTUBHO M3NON3BaHe Ha
HEOTHNIOUEHHA HAAWYEH KanauuTeT, CbC 3aKynysaTte Ha Linux cmuews {4 cores u 32
GB ), Ha LeHa No-HKUCKa OT HopmaneH x86 CbpEBP € NOAOGHK NapameTpu.

© Hosa mmHuA cbpebpn paborewm camo ¢ Linux, noaxoaawm 3a uHTEpHET
npunoxeHna basupanu Ha codTyep ¢ OTBOPEH KOA, TPaAULUMOHHM Linux codTyepHmn
nakeTwn, obnaunm yenyru u ap.

4.1.8. Bb3mOXHOCTM 3a MHTErPaLMA Ha HOBUTE CbpBbLPU
4.1.9.1. Hardware Management Console

AamuHNCTPHpaneTo Ha Power Server oT BcuukM nokonenuna e HMC KoHsonaTa 4Ypes Her ce
AebUHMPaT NOAMTHKN 3a NON3BaHE M pasnpepeneHMe Ha pecypcu, BbBemAaT Ce AMUEH3M W ce

ynpaenaeat auHamuiHo CoD pecypcute. HMC e 3agomsutened npu YyNpaBnAeHUETO Ha
BUPTYaNW3MPaHK Copsbpu ¢ PowerVM VIOS u PowerHA.

HMC e macToTo, ot KoeTo ce ynpaenaga Live Partition Mobility, npes kousonara oneparopa
MHNLMKPa NPEXBBLPNAHETO OT eAHa Ha Apyra MawnHa, PowerVP n PowerVC paGoTaT akTMBHO ¢ HMC,
3a Aa cbbupat AaHHK 33 NOBEAEHNETO Ha HAB/IOAABAHNTE MALLIMHM.

HoBoTo chpebpy we nsnckeaT o6HOBABaHE Ha codtyepa Ha Tekywmute HMC, Ho HanbAHO ce
BNnCBaT B TeKyWwaTta peannsauma U ue morat 4a 6bAaT aAMMHUCTPMPAHKN OT Tam.
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4.1.10. Bb3MOMKHOCTM 33 MHTErPaLMa Ha HOBUTE CbpPBBbPM BbB BURTYaNHaTa
MHPPacTPyKTYpa Ha BaHkaTa

IBM npeaoctaBa mexaHusmu 3a MUIpaLMA KbM NO-HOBM BEPCMM CbC CPEACTBaTA Ha
onepauvoHHaTta cuctema — sysbackup/sysrestore. Npu npasere Ha backup ce cbxpanasaT oTaenHo
YHUKANHUTE 38 CbOTBETHATA BMPTYANHA MaluMHa HacTPOIKK, NHCTanuUPax codTyep M TONOAOIMA Ha
YCTPOWCTBATA, NP BH3CTAHOBABAHE MOME fa Ce u3bepe Aa ce BLICTAHOBAT CAMO Te M TaKa Aa ce
MHTPUPA KbM HOBH BEPCHA,

Apyr mexannsbm H3NoN3BaH akTMBHO 3a paboTa Ha no-crtapu OS e IBM Workload Partitions,
mexaHn3bm Gasmpan Software Partitioning (nogoben Ha BSD Jails) Ha emynauunaTa Ha paboTaTta Ha
No-CTapy Bépcik Ha ONEPaLMOHHATA CUCTEMA BbPXY NO-HOBA B PAMKHTE Ha EAHA W CbLa BUPTYaNHa
MalnHa,

BHB ¢ Teuenune Ha rognHnTe e 06HOBMAA reHepaumaTa Ha onepaunoHHNUTE CNCTEMW 80 AIX 7.1
M VIOS 2.x, KoeTo e A0CTaTbMHO BMCOKO HUBO, 33 A3 € Bb3MOMHO M paboTtewm mawunmn ga 683t
MUTPUPaHM KbM NO-HOBM FeHEpPaUMK Ha CbpBbPUTE BKAlOUMTENHO KM Bes npekbcsaHe upes Live
Partition Mobility.

B obuuaiinna chyvail e Heobxoammo LPAR ga ce usrack oT cTapaTa v pecTapTupa 8b8 HOBaTa
CPeAa, KaTo URNaTa CNeundurka B pasnnkuTe B ApaitBepy N apXMTEKTYPH Ha MALLMHKTE Ce noxKpueart
oT Firmware & PowerVM.

4,1.11. MexaHM3Mu 33 MHTerpupaHe n MBAHOLUEHHA eKCNAoaTauma Ha Beye
3aKkyneH codTyep
Ot Powerd HataTbk IBM rapantnpa binary CbBMECTUMOCT Ha M3NbAHEHUETO Ha KOO, BbpXy

CBOMTE MawwMHW, 3 oT Powerb u AlX 5L, BupTyanHute mawmHW morat ga 6baaT npemecrsaHu BbpXy
NO-HOBH NOKOAEHUA MALLNHHK,

PowerVM, AIX u firmware ocurypasaT cpega, makcumanHo 6anzKa A0 Ta3n Ha npeguiluHnTe
NOKONeHKA, BUPTYanH# nHTepdeiicy cbBMecTUmMn ¢ no-cTapute VM LPAR, ocurypagaiikn SMP2,
SMP4, 3a otaennu LPAR (pa6oteiikn sbpxy POWERS) Kato Toga He OfpaH1YaBa NO-HOBMTE Cpeau Aa
ce Bb3non3eat oT SMPS.

Texrywun codryep e nMueHsupan Ha agpa uan PVU (noruueckn egunuumn cLoTBETCTBAWM Ha
NPOH3BOAWTEAHOCTTa Ha NPOLECOPHUTE AAPaE).

4.1.12. Bb3momHOCT 3a pazeuTie npu obaBAHe Ha MOAOY/IN, KOMNOHEHTH,
JIMUEH3U U cucTemeH codTyep 0T CNMUCHKa NO HACTOALWATA npoueaypa Kovm
CHLIECTBYBALMTE ChPBBLPU.

IBM 1 napTHbOpuTe i Ce CTPEMAT Aa OCHIYPAT BUCOKATa NPOU3BOAMUTENHOCT Ha CbPBbLPUTE W
TAXHaTa AbAra n besnpobnemua ekcnnoataumua. O6MYaHO MALIMKHKTE OT BUCOK KNaC ca 3AKYNEHW B
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KOHGUIYPaLWA, OCUIYPABALLA BUCOKA HAAEHAHOCT, NPON3BOANTENHOCT U DOCTaTBYHW PRCYpPCH, HO
MPY NPOMANE Ha HATOBAPBAHETO Ce Hanara YBENNYABaHe Ha NaMET, NIPOLIECOPH N KOHTPONEpY.

EdexTuBeH mexaHnsbm 3a HamanaBaHe Ha ueHaTa 3a npuaobueane n ROl e Capacity on
Demand CoD npepocrasaneto Ha pecypcn. BHE edexTBHO nonssa mMexaHWM3ma NpU OCHOBHWTE
cbpebpH 570, 770:

EPMA " 1-Core Activation for Processor Feature EPMO
EMA2 Activation of 1 GB DDR3 Power7+ Memory j

MNo-Hoeute KoHTponepwn FC HBA morat ga 6bAaT M3NON3BaHW B cbllecTByBalwmTe Power7
CbpPBLPH, Npn HEOBXOAUMOCT OT NO-BUCOKA CKOPOCT Ha O6MEH Ha AaHHuTe B SAN,

C sveewpaanero Ha 10GE Ethernet NpeHoca Cé Hanara B CblECTBYBALLMTE CbPBbPM fa ce
MHCTannpaT HoBu KombuHMpaHw KoHTponepu ¢ WHTepdeiicn 2 x 10GE n 2 x 1 GE, wbageto e
Bb3MOKHO.

Power 740 cupebpute 3akynenu 3a TPC ca goctasenu Gea BUpTyanusauma PowerVM, ToBa
AUMNTUDE CHAHO BB3MOKHUTE MY NPKUAOKeHna. TIpn HeobxoaumocT moxe fa Gbae 3akyneH NNUEHs
3a PowerVM u pa 6vae nHcTanupan BbpXy MawmnHATE,

Mo noaoben wauuk MmalwmHuTe, KOMTO yyacTBaT B KAbLCTEPHA HOHOUTYpaUMA U W3NUTBaT
NPETOBAPBAHE W Ce HYKAAAT OT AONBLAHMTENEH PECYPC MOTaT Aa pa3unTaT Ha Upgrade Ha PowerHA
B pamKuTe Ha CbLecTBYBaLUaTa npoueaypa.

1.1 x86 cvpebpwU

1.1.1 Mogynu n enementu

X86 CbpBbpHUTE B TEKYLWIOTO NPEANOKEHUE ca npeAacTaBeHn ot cepuAaTa System X Ha Lenovo.
System X e cepus cbpBbpu cb3aapeHa ot IBM, kato UCTOPUYECKH NpemMuHaBa npe3 HAKOAKO
TpaHchopmalmu Ha umeTo cu — IBM PC Server, Netfinity n eServer xSeries. Npes 2014 cepuAaTta be
3aKynekxa oT Lenovo. Bbnpekn MHOrOTO NPOMEHN CBBP3aHH Cbe System X, cepuaTa 3anasea ocHOBATa
CH, 2 TO € U3NON3BAHETO Ha UIUNCAUTENHATA Mol Ha X86 ApouecopuTe,

X86 e Habop apXMTEKTYPHW MHCTPYKUMM 33 Nupeu NBT NpeacTaseH oT Intel npes 1976 & TexHua
8086 npouecop. OT Toraea TesM NpouecopM ce WM3NON3BaT 33 USYMCAMTENHA MOLL Ha NOBeYeTo
NEPCOHANHN KOMNIOTPM M CbpBbY NO cBeTa. XB6 CLPBBPUTE €3 BCUYKM ChPBBLPHM KOHGMMypaunn
KOWTO u3non3saT xB6 npouecopn. [iBaTa OCHOBHM NPOM3IBOAUTENM Ha TaKWBa NpPoOUECcOpn B HaluN
AHKW ca AMD 1 Intel, kaTo B TO3M AOKYMEHT LLe CE CbCPEADTOUNM NpPeaAMMHO Ha NPOAYKTOBaTa rama
Ha Intel, noHexe NpeaMMHO TA Ce M3NON3Ba B ONWCAHUTE CbpBbPKM Ha Lenovo.

OcHosHuTe HnokoBe KOuTO M3rpamaar eAanH x86 cbpsLp ca:

Mpouecop
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Npeacrasenn ca o1 CopBLPHUTE npouecopn Ha Intel Xeon, upes asete cu cepun ES5 n E7 n gse
reHepaunn v.2 v v.3. MNaBHOTO NPeaMMCTBO Ha TE3W MPOUECOpH Nped OCTaHanuTe npoLUecopy,
Hanpumep Tesn 3a paboTHNTE CTaHUMM, € BB3MOKHOCTTa 38 eHOBPEMEHHATA pafoTa Ha noeeve ot
1 npouecop B eAWH CbpBLP, NO BUCOKMA 6poit aapa u nopapbxkata Ha ECC namer. Bcaka o
CNOMEHATUTE CepiK MMa NO HAKONKO MOANE, KOMTO CNOABNAT OBWA apXMTEKTYDPE W BYHKLMM, U e
PasanuiagaT NpeAuMHO NO raBHUTE cv NapameTpu, paboTHa yecToTa, 6poii aapa 1 Kew namer. Tyka
NPaBUNOTO €, KOAKOTO Ca NO-BUCOKW KAaTO CTOWHOCT Te3n napameTpH, TONKOBA e NO-MOLIEH
NPOUECOpPa, M CbOTBETHO LIEHATA MY € No-BUCOKA.

B 3aBucumoct oT npeaHazHaveHneto Ha cbpBbpa, TpAbBa Aa ce n3bepe v noaxoanu
npouecop, KoHTo Aa 6anancnpa mexay NPON3BOAMTENHOCTTA U LeHaTa cu., IPeACTaBEHUTE CbpBbLPM
B TO3W AOKYMEHT MOTaT Aa Ce M3NON3BAT 33 BUPTYaNK3AUMA MNK KATO CAMOCTORTEAHM CbPBBLPH.

Mpwn BupTyanusaumata obukHoBeHo e fobpa npakTrka ga ce M3noN3BaT npouecopu ¢ no-
BHCOKKM NapameTpn W Te Aa ca NoHe 2 6poA 3a eanH CbpBLP. MNaBHNA NapameTbp KOHTO ce 0TYKTa e
Bpon Ha AppaTa, KOETO AUPEKTHO BAMAE Ha 6pos Ha BUPTYaNHNTE NPOLECOPH, KOUTO MOTaT Aa ce
usnonssar. Hampumep npu cucrema KOATO wanonzsa 2 6pos npouecopn ¢ no 8 agpa,
BUPTya/M3aunAaTa nony<asa 16 BupTyanHu npouecopa. AKO Ha Cbliata cvcTemMa ce nycHe
TexHonoruATa hyper-threading (nossonnsawa Bcake AApPo ga ManbAHRBa Ase e4HOBpEMEHHH
HE3aBUCUMK 33flaun}, BUPTYANMIBUNATA NOAYYaBA ABOIHO NOBEYe BMPTYaNHM npouecopu ~ 32,
CboTBETHO KOAKOTO € No-BMCOKa paboTHaTa YecToTa, ToNKoBa no-6bpso we paboTU BCeku eauH oT
TE3N BUPTYanHK Npouecopa.

AKO CbpBbPa CE CAMOCTOATENHO, 33 ONPeAeneH creunduyeH codTyep, TO NnapameTpuTe Ha
H3NON3BAHUTE NPOUECOPM W3LURNO 3aBWUCAT OT CbOTBETHUTE W3IMCKBAHMA HAa MINON3IBAHOTO
NPANOMEHK, ONepaLnorHa cucTema nan Bask gaHHM. Mowe fa ce M3NON3Ba KAKTO eAMHWMEH
MPOUECOP C Hal-HUCKUTE NapameTpu, MPMMEPHO 33 HAKAKBA CMCTEMA 33 HaBAIOAGHWE MM
ynpaBnexue, Ao 8 npouecopa OT Hal-BUCOK KNAC 33 NPUAOKEHWA MAKM Bas [AHHW C BMCOKM
M3UCKBaHKA,

OnepatuMBHa namer

Npy cbpBLPHUTE OCHOBHWA NapameTbp KOWHTO ce TbPCH NPM NAMETTa € roNemMnHaTa U, KaTo 3a
€ANHNYEH CHPBBLP TA MOXeE Aa 3anouHe oT 2 GB 1 aa AocTUrHe B0 HAKONKo TB. Makcumyma namet
KOWTO MOJKE A1a Ce NOCTAaBM B €4MH ChPBBP 33BMCH OT TOBA KOAKO € rONAMa BCAKA #“3NoN3BaHa NAOYKa
NAMET M KOAIKO CNOTa 33 NAIOYKM NameT NPeA0CTasA CbPBLPa 3a BCEKH CBOIt Npouecop.

Haii-HoBuTe cepun System X cbpsbpm noAALpHKaT Taka HapevyeHata TruDDR4 namet. TruDDR
NameTTa H3NOA3BAT Hali BUCOKO KAYECTBO KOMNOHEHTH OT Tier 1 NPOM3BOAUTENHUTE Ha nameT, KaTto
Ce M3NON3BAT eAWHCTBEHO NAMETH KOMTO NOKPUAT TOYHO ONPEeaeNEeH N3NCKBAHMA.

Mpn n3bupanerto Ha nameTTa 3a BCEKN CHPBLP UM onpeaeneHn npasnNa;
* B eawnt copsnp moraT aa ce nanonssat RDIMM ( Registered Memory) uan LRDIMM (Load
Reduced Memory), kaTo aBaTa euaa He TpAGBa A3 ce M3nNoN3BaT efHOBpeMeHHO B e4Ha
KOHGUIYpauma. flopaan usnonssadata TexHonoria LRDIMM nametuTe ca ¢ AocTa no-
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BMCOK KanaumTeT, Kato 0BWMKHOoBeHO RDIMM ca nAoOYKM C ronemuHa 4, 8, 16 GB, a
LRDIMM ca ¢ ronemnna 32 n 64 GB.

*  Maxkcumanuua 6poit nametn Kouto morat ga 6baaT MHCTaNKpaHW 3aBucK OT BpoA Ha
WHCTaNUpaHuTe NpOLECOpY, KAaTO B 3aBMCMMOCT OT CbPBBPA BCEKM NPOLECOP NOAAPBLHA
TOHHO onpepenen 6poit maxcumaned Bpoit nameTH, 0BMKHOBEHO Ha Haif-HOBOTO
NoKoNexne Copebpn T0Ba € 12. Hanpumep 3a cTaHfapTeH Cbpsbp ¢ 2 npouecopa, moraTt
Aa Ce CNOHKAT MAaKCUMANHO 24 NADYKKW, aKO Ce M3MOA3BAT Te3W ¢ rOAEMKHA 64, TO0 MmOMe
A3 Ce NoCTUrHe maKkcumanHa namert 1 536 GB.

¢ Bcudku nameTu B eguH copebp paboTAT Ha egHa M Cbla CKOPOLT, KOATO CE Onpegenn ot
no-mankara ov:
¢ CKOpOCT Ha NameTTa NOAAbPXAHA OT N3NON3BAHUA npouecop.
© Hal-HucKaTa OT MakcMmanHaTa CKopocT 3a AaaeHa KOHGBUIypaLumMa ot nameTs, KOATO

3aBNCK OT 6pOA Ha M3NON3BaHKTE NAOYKM Ha KaHan. Npumep 3a onpeaeneH mogen
W BajfeH 8 cneaHarta Tabanua:

;;MM spechication RDIMM [ LRDIMM i
‘;a_mk Single rank Dustl rank Quad rank B
Part numbers 46W0784 (4 GB) | 46W0792 (8 GB) | 46WO0796 (16 GB) | 46W0800 (32 GB)

46W0788 (8 GB) 95Y4808 (32 GB) | 95Y4812 (64 GB)

Rated speed 2133 MHz 2133 MHz 2133 MHz 2133 MHz
Rated voltage 1.2v 12V i2v 12v
Maximurr; quantity supported™ 24 24 24 24

| Maximum DIMM capacity 8GB 8GB 32GB 64 GB
Maximum memory capacity 192 GB 192 GB 768 GB 1.57T8
Maximum memory at rated 128 GB 128 GB 512 GB 512GB

i speed

Maximum operating speed _
7DIMM per channel

2 DIMMs per channel : i o

[ 3 DIMMs per channe! 1600 MHz 1600 MHz 1866 MHz 1866_MH2

** 3a 2 uHcTanupaHu npouecopa.

BbTpeweH auckos kanaunter

Aunckosua KanauwTeT MzuAN0 33BUCH OT ronemuHarta, 6pos M 3awmTHUA MexaHnabm (RAID) Ha
n3nonssannTe guckose. Bcekn moaen ChpBbP NOAABPIKA TOUHO CNeLMbHUYeH MaKCumaneH 6poii n
B1A AnCKoBe. [luckoseTe camu no cebe ¢y e pazNUUaBaT No HAKCAKO napameTspa:

v" CKopocT — B 3aBUCUMOCT OT CKOPOCTTa Ha BbPTEHE Ha gWcKa- 7.2K, 10K wau 15K, kakTo n
Flash avckoee. Ot ToBa 3aBucK u NPOU3BOANTENHOCTT2 MM, KOATO ODMKHOBEHO Ce uamepsa
B IOPS, nnv BXoAHO M3Xx0AHM Onepaumnm 3a cexkyHaa. Tasu cToHOCT e oKkono 85 IOPS 3a 7.2K
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AnckoeeTe, 140 I0PS 3a 10K, 180 IOPS 3a 15K w ot 5000 ao Hag 100 000 IOPS 2a Flash
ANMCKOBETE B 3aBHCHMOCT OT MOdena my.

v Tonemuna — 2.5 uau 3.5 WH4Ya, ToBa Ce omnpeaens o7 M3NOA3IBAHMA MOLEeNn CbpebLp.
ObnkHoBeHO GbpauTe AuckoBe MOTaT ga 6baaT M ABaTa GakTopa, a BUCOKO-KanaunTeTHUTe
7.2K camo 3.5 nhva.

3awmrarta Ha AaHHUTE OT 3ary6a 06UKHOBEHO ce ocbulecteaea ypes RAID TexHonorus, Kato
Hal-u3non3saHuTe ca:
v" RAID 1 (Mirror, Orneganuo Konwue) — oCbiLecTBABa Ce OT 2 AUCKa, KATO €4HN N CbiLM AAHHM
C€ 3anuCBaT W Ha ABATa AMCKA, TaKa Npi NOBPeAa Ha eguH OT ABaTa HAMame 3aryba Ha
uHpopmauua. Npu 71031 metos ce rybu nonoemHarta KanauwuTeT, wau OT ABaTa AWCKa
H3NOA3BaME KanauMTeTa Camo Ha eanHUA,
v" RAID 5 - u3nonsgar ce 3 uau noseye AUCKOBE. Ha 4acT OT AMCKOBETE Ce 3anncBaT AaHHHTe,
@ Ha NOCNeAHUA Ce M34NCNABA M 3aNUCBA KOMTPOAHA Cyma. Tesu cymu ce pasnpeaensT Ha
BCwukn anckose. Mpu oTnagaHe Ha eauH AUCK HAMame 3aryba Ha MHOpMaLMA. Mpwn To3u
MeToA rybum Camo eauH ANCK HE3ABUCMMO KONKOD 6poa usnonzsame B egHa rpyna.

W3bopa Ha RAID rpynupane ce nzbupa mexay KomMnpomuca mexay Kanauuter, 3awWuTa M
6vp3sogeiicteue. RAID 1 ma Hali-BMCOKO bbp3oaeiicTane v 3awWwnTa, HO ronama 3ary6a Ha KanauuTer.
RAID 5 e KOMNPOMUCHO pewenue, KaTto Mma no-cnabo bup3ogeictene n 3ayMTa HO MMHMMANHa
3aryba va KanauwuTer.

B cupsupHUTE CHCTEMUM, 3aWwmnTa Ha AaHHUTE e 3a3abMmKkuTeNHa, kato RAID dyHKumoHanHocTTa
Ce M3BbPWEA OBMKHOBEHO OT CNeyManusMpaHu HOHTPOAEPK, KATO CReUnHYHKA KOHTPOASD MMa
CbOTBETHaTa QYHKUMOHANHOCT KaKkBa RAID 3aluMTa MOXE f[a u3sbpwsa. JonbaHuTenHa
dyHKunoHanHocT e BvpsogeiicteneTo upes pobasaHe Ha Kew NameT W 3aWMTa Ha A3HHUTE 4pes
batepus.

O6MKHOBEHO M3NON3BAHETO Ha BLTPEWEH AWUCKOB KanauuTeT B CLpBBLPUTE He e
33ALMKNTENHO, KAaTO CLOTBETHWA KaNALMTET Ce NPEAOCTAaBA OT HAKAKLB BUA, BLHILEH AMCKOB MAcHB.
W3nonssaHeTo Ha BbHWEH AMCKOB Macus oBukHOBEHD e ao6pa npakTuKa, nopagn dakra ue Tam
ABHHUTE Ca MHOTOKPATHD NO-33LIATEHM, @ NOHAKOTA W © 33ABL/KUTENHO, HaNpUMeEp npw
KABCTEPU3NPAHNTE CUCTEMM, M3UCKBALLM €AHOBPEMEHHOTO W3NOA3BAHE Ha €AHWM W CblUW ABHHW.
CnoaenaHeTo Ha efHN M Chlm AaHHK MexAay ronam 6poii CbpBLPH € OCHOBATa Ha BUPTYanusauvnaTa
paboTeuia ¢ ANCKOB KanaumTer.

KomyHuKaupoHHM moaynu

Tean MoAynv M3UANO 33BMCAT OT 3UCKBAHMATA HYU 32 CBbLP3aHOCT, KaTo TuBa mMoraT ga bbvgaTt
KaKTD CBbpasaHe Kbm LAN uan WAN, Taka M Bpb3KaTa HM KbM ANCKOBUTE MacKBm.

Ethernet cebpsaHocTTa 0BUKHOBEHO € BrpafgeHa B CbPBbPUTE KAaTo 6 3aBUCHMOCT OT Modena
MOe Aa um oT 2, 4 naun noseve 6poA Gigabit nopTa. fonbaunTtento NopPTOBE MOraT Aa Ce yBeNHU4aT
4pes moAaynu npepocrasAammn 2 mav nosede Gigabit wnm 10Gb nopra. Tesu mogynw morat aa
W3NON3BaT 33 CBBLP3aHOCT Meg MK ONTHKA.
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CBbp3aHoOCTTa KbM AMCKOBETE MaCHBN MOMKe Aa Ce OCHLWECTBU NO HAKDAKO HaYMHa. [inpekTHa
Bpb3ka 4pes cvoTBETHMTE Host Buss Adapter-u, upes Fibre Channel NpoTOKOA (ONTUYHA CBbP3aHOCT)
unmn FCoE v iSCSI npoTokonm upes Ethernet MoaynnTe, KOUTO NOAALPHAT Tazu PYHKUWOHANHOCT.

3axpaHeaHe

AobpuTe NPaKTUKM NOKA3BAT Y & NIKNIOUNTENHO BAMHO PE3epBUPaHETO Ha 3axpaHBaHeTo. B
3aBUCUMOCT OT MOAEN Ha CbPBBPA, MOTaT Aa Ce UHCTANUPaH eAHOBPEMEHHO Aa pabotart 1, 2 uam
noseue 3axpansawm moayna. flobpe e aa ce cTpemum suHaru Aa usnonssame MUHUMYM 2 Bpos,
KaTo BCEKM MOAYN NO BLIMOXHOCT A3 € CBbP3aH KbM PaznuyeH 3axpaHeaLy Kpbur. ToBa HM npeanassa
KaKTO OT noBpeAa Ha eqHO OT 3aXpaHBaHETO, TaKa M NPU OTNAAZHETO Ha eAnH OT 3axpaHBaiuuTe
Kpbrose. [ONLAHNTENHO € 3aABAKHTENHO 3aLMTa Ha 3axpaHBaHeTo upes UPS ycTpoicTsa, KoeTo
NPEANassa CbpBbLPHATA HU NHPPACTPYKTYPA KAKTO OT BHE3ANHO CAMpaKe Ha 3aXpaHBaHeTO, TaKa M
OT NNKOBE, WyMOBe i ApYrM Npobnemn Cbe 3axpaHBaluaTa Mpexa.

1.1.2 TNpuroputeTHn nuuumatem

Buptyanusauma

CopebpHaTa BUPTYaNu3aums e TEXHONOTMA, YMETO Cb3AaBaHEe Ce & HANOMUNO NOpagu MHOMO
6Lp30T0 paseuTMe 8 NocAeaHUTE rOAMHK Ha MUKPONPOLECOPHNUTE TEXHONOMMN, UBYUCAUTEAHUTE
pecypch  HeobxoaumMOCTTa 3a NpeoAonABaHe HA HAKOL OrpaHAYEHHA, HANOKEHN OT U3NON3BAHETO
Ha uncTo dusmMyecKka MHPpacTpyKTypa. M3non3eaiiki TEXHONOMMM 3a CbpBbPHaA BUPTYanusaums IT
WHOPACTPYKTYPHUTE, NOCTMrAT MHOTO NO-BUCOKO KOHCONMAUPAHE Ha yCayrM BLPXY eAnHMUA
$u3ndeckn pecypc, koeto ot csoa crpaMa BOAW A0 APAcTMYHO HAManABaHe Ha pasxoguTe 3a
XapAyep, oxnamaaHe v eneKkTpu4ecTBo. [ONMLAHUTENHO BMPTYanM3auMATa OCMIYpABa NOTMYECKH
CNOW, KOWTO nNOpagn W3UAND codTyepHata CM HaTypa noO3BONABa AnHamuyko w  6bp3o
KOHPUTYpUDaHE HA BCEKW E4WH KOMNOHEHT — ANCKOBW YCTPOICTBA, MPEMOBM yCTpoficTea,
NPoOLECcOpPH, NAMET U T.H.

B wHgpacTpyktypata wa BNB ce w3nonssar 2 Twna BAPTYanu3aLMAa, onpeaeneHdn ot
U3NON3BaHATa TeXHONOTMA 1 paboTewmnTe YCAYIn BbPXY TAX.

* PowerVM - E BupTyanusaumara ocvuecrtseHa Bbpxy POWER copeupu. MpeagHasHaueHa e 3a
CHCTEMM, NPUADHKEHWA M Ba3n NaHHW BUCOKN M3IUCKBAHMA KbM pecypcute. Tasu
BUPTyanM3auma e ce M3NON3Ba 33 TaKa HapeueHuTe Enterprise Applications (ycayrm).
Noseue 3a camata PowerVM BMPTYanusauma moxe pa 6vae npoveteHo & Touka 2.1.1 ot
HACTOALMA AOKYMEHT.

® %86 Server — OcbinecTsaAsa ce BbpXy x86 CbpBbLPM, KaTO ce M3NON3Ba cepuATa System X Ha
Lenovo u UCS wa Cisco. Tasu MHPacTPyKTYpa ce uanonssa rnasHo 3a Windows basnpanure
BUPTYaNHW MaWWHK, KaKTO W AONBAHATENHN YCAYIM CBLP3aHM C UHpacTpyKTypaTta,
ynpasnenue, koHpurypupane, Novel n apyrm Koumto HAMAT ronemu MN3NCKBAHMA KbMm
pecypcuTe, B GHE eupryanusaumaTa ce ocvuiecTeasa upe3s VMware vSphere codtyep, kato
MMa BBIMOKHOCT NPU JKENGHME Aa Ce M3NONIBAT M APYTH TEXHOAOTUM KaTo Microsoft Hyper-
V, Citrix Xen, KVM u apyru. NoBeve 3a camaTa X86 BUPTYanu3aLua moxe fa bbvae npoueteHo
B TO4Ka 30 OT HacTOAWMA AOKYMEHT.

cTp. 120




b TELELINK T

B momeHTa ca BUPTyanuanpanmn camo 4acT oT cuCTemMuTe B bankata, kaTo uenTa e 8 6bpewe
BCHUYKN CHCTEMM KOWTO NO3BOAABAT Aa 6b4aT NPEXBLPAEHN Ha BUPTyanHaTa X86 MHPPACTPYKTYpa, C
KOETO Aa Ce HanpaBu NbiHA CLPBbPHA KOHCOAMAALMA, KOETO A3 NOMOTHE B YNpaBAeHMETo,
NOAAPBIKKATa KAKTO W APYTUTE NPUOPMTETHN MHULMATHBU KaTo vyacTeH obnak, Active-Active LUEHTLP
32 laHHN, W UEHTLP 32 3aUiTa NPK aBapun.

Mpn w3bopa Ha cupsbp 3a x86 supTyanusaums e xybaso aa ce cnassat cnegHute aobpu
NPaKTHKMK:

flpoyecop

2 npouecopa e HaW-onTumanHaTta Gpolika npn BupTyanusauma, fobpe e npouecopa aa e
NOCNEAHO NOKONEHWE, C MUHUMYM 8 AfPA N BB3MOKHO Hali-BUCOKa paboTHa yecToTa. Npumeper
Npouecop oTrosapauw Ha Tesu ycnosua e intel Xeon 2690v3 (12 agpa 1 2.6 GHz paboTHa uecroTa).

Onepamusna namem

Npu snpTyanusauma Tpabea pa ce npegsuan ronamo HoaM4ecTso namer. OnTumaneH
MUHUMYM MOXe aa ce npueme 256 GB KaTo MOXe fa Ce MUCAW 1 33 ABOINHO NO-TONAMO KONWYECTBO.

Auckos kanayumem

AaHHuTe Ha BUPTYanHuTe mawnnm paGoTetum Bbpxy CbpBbPa, 3a0bMMUTENHO Ce pasnonarat
Ha BbHWEH AuCkoB macve. 3a paboraTa Ha CamaTa BUpTyanMsaums, e Aobpe pa ce nonisa QUCKoB
KanauwuTer, pasnonoxeH B CbpBbpa 3a Aa € He3aBUCHMa paboTaTa i, OT Tasu Ha ANCKOBUA MacHe, 2
6poa TBbPAK ANCKOBe, 3aWMTEHN upes RAID 1 e noaxoaswa KOHGUrypauun.

Active-Active DataCenter

3a wsrpampaaneto Ha Active-Active UeHTbp 2a AaHHM e HY)X{HO CbpBbPUTE KaTo pecypc Aa ca
PA3NpEAeneHn No-paBHO MeXay AasaT caitTa. JONLAHMTENHO € HY)KHO PECYpPCHTE BLB BCEKW OT
CaiTOBETE A3 © TaKa OPasMepeH, ye Aa Noeme UANETA MHOPACTPYKTYPa Npu OTRagaqe Ha eguHUA
UEHTBP 3a aHHM.

DRC

To31n LUeKTLP 33 AaHHK e HYXEeH NpK oTnagaHe Ha ApPYyruTe ABa CaifTa, B CAY4Yal Ha HAKaKBa
aBapuA. B To3n caitT we ce npasu konme Ha BCHYKK AaHHN, W APW aBapHA Le ce BLb3CTaHOBAT Haii-
KpUTHYHUTE yeayrn. Topaan ToBa e HyHO Aa ce NpeaBUAAT X86 CbpPBbPU, YMHTO PeCcYpEU KaTo
ronemuHa e nobpe Aa ca Ha HMBO KOAKO 30% OT OCHOBHMUTE UEeHTPOoBe 3a AaHHU,

1.1.3 ObopyasaHe

B Tekywoto npeanoenne uma HAKONKO mMogena x86 CbpBBLPH, KOWTO Ca pasfenieHu Ha Ase
OCHOBM rpynk, TakWBa 3a BrpaKaaHe 8 CbPBBLPEH WKAG M TaKMBa NPeAHA3HAYSHM 33 Hnenp wack.

CbpebpuTe NpeaHasHaueHn 3a BrpampaHe & CbpBBPEH WKad, Ca NpeacTaBeHU 0T CepUATa
System x3xxx KaTo cneasawmte unbpy B CbPBLPHKA MOAEA Ca:
v’ 2-1a undpa ce yBE€NnuaBa B 3aBMCMMOCT OT Bb3MOMHOCTUTE Ha CbPBBLPa.
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v' 3-tataundpae 03a €80604HO cTOAWMTE MOAe N 1 5 3a CbpBBLPUTE 32 BrpaxgaHe 8
wrad.
v' 4-tata umdpa e 0 3a Intel npouecopw 1 5 3a AMD Opteron npouecopu.

B npeAcTaseHms nUCT ¢ KOMNIOTLPHO 060PYABAHE ¥ KOMNOHEHTH ca npeaocTaseHn 3 moaena
8 HAKOAKO 6330BM KOHPUIYPALMN € MUHUMANHO KOAWMUECTBO onepatMeHa NameT W noHe 2 BUA@
MPOUECOPYH B 3ABUCUMOCT OT HyWaWTe. [IONLAHUTENHO Ca NPEAOCTaBA BbIMOMHOCT 33 A0BaBsHe Ha
Hal-PA3NMYHN KOMNOHEHTH, KATO AOMBAHWTENHO NPOUECOPK, AONBLAHMTEHA NaMeT, AUCKOBE W

APYTH.

CroTBeTHHNTE npeaocTaBeHn moaenu ca:

> Lenovo System x3550 M5 - 6asos mogen. NoaxoanLw, 3a BUpTyanan3aums.

v’ daktop: 1U 3a erpaspaHe B cbpBbpeH wkad

v TNpouyecopu: AD 2 6poa Intel Xeon E5-2600 v3 cepua

v MNamer: 80 1.5TB

v [NCKOB KanauuTeT; A0 24 TB 32 3.5 nHyosuTe mogenn n 14.4 TB 3a 2.5 uHuoBMTE
Mmoaenu

Moaentt 1 ¢ ronemuna 1U, nopagm ToBa 3aemMa MasnKko MACTO. Noapbpka wanonssaHeTo Ha

MmanuK 6poit guckose u ponbaHuTeAHK PCl naaTku. Mopaan Tean pakTvn & uskNICUMTEAHD nogxoaAaLy,

| 3a BMPTYanu3auua — NpU HeAa He ce M3UCKBa2 0COBEHO ronAM BuTpeweH OWCHOB Kanauutet M
BONBLAHUTENHH KOMYHUKAUWOHHW MOSYNH.

MpumepHa KoHdmrypauma 1 e KOHGHUIYPUpaH Cbpebp ¢ 2 npouecopa Intel Xeon E5-2690v3 cue
384GB onepatnsHa namer, 2 ancka 300GB, u HBA nnaTka 3a BPB3Ka KbM SAN nHdpacTpykTyparta:

HpUMepHa KOHdJueypaqun 1

5463L2G IBM System x3550M5 1
Mpouecop: Xeon 12C E5-2690v3 135W 2.6GH2/2133MHz/30MB
Mamet; 1x16GB TruDDR4 Memory PC4-17000 LP RDIMM

Terpa anck: 2.5in HS SAS/SATA, 6ea auck

W/O apantepu: 1 x ueTnpm-noproe Ethernet {srpagen)

RAID konTponep: SR M5210
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3axpaHeaHe: 1 x 750W
Popm Pakrop: Rack

00KAD76 Intel Xeon 12C Processor Model ES-2690v3 135W 1
2.6GHz/2133MHz/30MB

46W0300 32GB TruDDR4 Memory (4Rx4, 1.2V} PC417000 CL15 2133MHz LP | 12
LRDIM M

00AI081 IBM 3C0GB 15K 6Gbps SAS 2.5in G3HS HDD 2

42D0510 Glogic 8Gb FC Dual-port HBA for IBM System x 1

00KAQ79 System X 750 W High Efficiency Titanium AC Power Supply (200- 1
240V)

> Lenovo System x3650 M5 — Noaxoasw e £la ce M3noN3Ba B CAyYal KOrato ce
WN3UCKBA NO-ronamM 6poit BLTPEWHN ANCKOBE MAK PasILIMPHTENHY NAATKN,

v ®akrop: 2U 3a BrpaMpate B CbpsbpeH WwKad

v MNpouecopu: A0 2 bpos Intel Xeon E5-2600 v3 cepuna

v Tamer: £01.5TB

v DucKoBs KanauuTer: A0 86.4 TB 3a 3.5 wHuosute mogenu u 31.2 TB 3a 2.5

MHUOBUTE MOLENM

Mogen ¢ ronemuna 2U, Koerto MY NO3BOAABA Aa M3NOA3Ba 3HAYMTENHO NO-ronAam 6poi
ANCKOBE U paswunpuTenHu nnaku. Mopagy ToBa e NOAXOAALL KaKTO 3a BUPTYaNu3aumna Taka M 3a
CaMOCTOATENEH CHPBBP KBAETO CE W3MCKBA NO-TONAM BbTPELWeH AUCKOB KanauuTeT UAK B Caydaid
KOravo ce usnckeat no-ronam 6poit KoMyHHKaLMOHHY MOgYAU.

B NpumepHa Koudurypauus 2 e KOHUIypupaH cbpebp ¢ 2 npouecopa Intel Xeon ES-2640v3
¢ 64GB onepatueHa nameT, 8 gucka 900GB u ACNBLAHUTENHA Kew nameT 3a RAID konTponepa:

Mpumepra Konduaypayus 2
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5462F4G IBM System x3650 M5 1
Aipouecop: Xeon 8C E5-2640v3 90W 2.6GHz2/1866MHz/20MB
NameT: 1x16GB TruDDR4 Memory
Tebpa Anck: 2.5in HS SAS/SATA, Ges guck
W/0 apantepu: 1 x yeTupu-nopros Ethernet {(srpajen)
RAID roHTponep: SR M5210
3axpaHsaHe: 1 x 750W
$opm Pakrop; Rack
00FK644 Intel Xeon Pracessor E5-2640 v3 8C 2.6GHz 20MB Cache 1866MHz 1
0w
46W0796 16GB TruDDR4 Memory (2Rx4, 1.2V) PC4-17000 CL15 2133MHz LP 3
RDIMM
CONAZ96 IBM 900GB 10K 12Ghps SAS 2.5in G3HS 512e SED 8
47C8656 ServeRAID M5200 Series 1GB Cache/RAID S Upgrade for IBM 1
Systems
00FK932 System x 750W High Efficiency Platinum AC Power Supply 1

> Lenovo System x3850 X6 - 4-npouecopen mogen, ROAXOAALL 33 MPUNOKEHUA
W3NCKBALLN FONEMM NZUHCANTENHM MOLHOCTW.

v’ ®dakvop: 4U 3a BrpapaHe B CbpBbpeH WKad
v NMpouecopu: A0 4 6pon Inte! Xeon E7-4800/8800 v3 cepuu
v Namer: fo6TB
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v [UCKOB KanayuTeT: A0 8 bpoa 2.5 nH40BM AucKka nan 16 6pon 1.8 nHyoew SSD
AMCKa.

Nopaau dakra ye To3n Mogen nogabPKA 4 NPOLECOPA M TONAMO KOAMYECTBO onepaTmeHa
Namer, Toh & NOAXOAALL, 33 CAMOCTOATENEH CHPBLP (63 BUPTYanusaLma) Ha KOWTO MMa HyM¥Aa aa
paboTh NPUNOKEHNE UIMCKBALLLO TONAMA M3UHCANTENHA MOLWHOCT, Hanpumep ronama 6asa Aauum ¢
BKAIOYEHU HANNTUUHN BYHKLMMK.

B MpumepHa Kondurypaums 3 e koudurypupas CepBbp € 4 npouecopa Intel Xeon E7-4890v2
¢ 1536GB onepatueHa namerT, 2 gucka 300GB 3a onepauuoHHa cuctema n 2 aonvnuutennm Flash
KOHTpOAepa, BCEeKM C KanauuTteT 2600GB:

npumepHa Homﬁuaypauu.q 3

.; -:-'T 1] i Lol
P.H_ s O
3837C4G IBM System x3850M6 1

Mpouecop: 2x Compute Book Xeon 15C E7-4890v2 155W
2.8GHz/1600MHz/37.5MB

Mamer: 4X8GB

Tebpa auck: 2.5in HS SAS/SATA, Ges auck

W/O apantepu: 1 x gey-noproe Ethernet (srpageH)
RAID koHTponep: SR M5210

3axpansane: 2 x 900 W

Dopm Paktop; Rack

44X3996 X6 Compute Book Intel Xeon 15C Processor Model £7-4890v2 155W | 3
2.8GHz/1600MHz/37.5MB

46W0676 32GB (1x32GB, 4Rx4, 1.35V)PC3L-12800 CL11 ECC DDR3 1600MHz2 48
LP LRDIMM

OONA281 1BM 300GB 15K 12Gbps SAS 2.5in G3HS 512e SED 2

00JY001 IBM 2600GB Enterprise io3 Flash Adapter for System x 2

44X4132 {BM 900W Power Supply 2

bneiig cepuaTa cbpebpu System X Ha Lenovo ca npegHasHaveHu 3a srpaxgaHe B Flex System
Ha Lenovo. Flex System e uxTerpupana MHOPACTPYKTYpHa NnaTdopma M3rpaaeHa oT naunchnTeneH
Pecypc (CbpBbPK), AUCKOB MACUB N MPEKOBH pecypck. OCHOBaTa Ha CMCTEéMaTa € WacK ¢ roNemMuHa
10U, koeTo nobupa 14 ycrpoitcTea, KaTo e necHo cKanupyema upes aoGassaHe Ha AONBAHUTENHU
wacuTa. OcBeH System X cbpebpy, Flex System noaavp:xa paborata u Ha Power Systems cbpsbpH.

B TEKYWLOTO NPeANOMEHHE Ca BKNIOYEHN CAeaHUTE CBPBBPHA Mmogenm System X 3a pabota ¢
Flex System:

» Flex System x220 -~ 6a3z0s mogen npeanazHaueH 3a HEe-BUPTYaNHU3NPAHHN CUCTEMM.
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v ®axvop: Half-Wide 3a srpaxaaHe b6 Flex System.
v pouecopu: Ao 2 6pon Intel Xeon E5-2400 cepun.

¥ Namer: 80 192 GB.

v Duckos HanauureT: A0 2 6pos 2.5 nHuoeM Aucka.

» Flex System x222 — mogen cuerasen ot 2 OTAENHK CbPBBLPA. MOAXOAALL 33 © HYIKHO
nocturane Ha ronam 6poit cbpBLPM Ha orpaHMyeno macto. feata cbpebpa paborar
CaMOCTOATENHO W He MOTaT Aa Ce KOMBMHMPAT KaTo 4-NPOYECOpeH CbpPBbLP.

¥ ®dakTop: Half-Wide 3a srpasaaue sus Flex System.
v Mpouecopm: Ao 2 Gpos Intel Xeon E5-2400 cepun 3a Bceku CbpBbLP.
v MNamer: A0 192 GB 3a BCeKM CbpBbP.

v" [McKoB KanaumTeT: A0 1 6poit 2.5 nHYOB AUCK 33 BCEKK CbpPBLP.
> Flex System x240 M5 - mogen NOAXOAALL 33 BUPTYANM3AUMA U CAMOCTORTENTHM
CACTEMM C BUCOKK NINCKBAHUA.
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v Qakvop: Half-Wide 3a srpawaare Bus Flex System
v Mpouecopu: Ao 2 bpon Intel Xeon ES-2600 v3 cepua.
¥ Mamer: 0o 1.5TB

v [MCKOB KanauuTer: B0 2 6pon 2.5 nH4YOBM AnCKa.

Cneppawara MpumepHa Kondurypauma 4 e cbeTaseHa ot 1 Flex System wacw, ¢ 6 copBbpa
System x240 M5 scexn ¢ no 2 npouecopa Intel Xeon E5-2670v3, 256 GB onepateHa namer v 2 ANCKa.
AONbAHNTENHO 323 CBBLP3aHOCT WacKTo e koHdpepuparo ¢ 2 Converged KomyTaTopa 3a LAN u SAN

CBbP3aKHOCT.
Mpumepra Korpuzypayus 4
L P R Sl TE
8721A1G IBM Flex System Enterprise Chassis with 2x2500W PSU, Rackable 1
43W9049 IBM Fiex System Enterprise Chassis 2500W Power Module 2
00D5823 IBM Flex System Fabric CN4053 10Gb Converged Sealable Switch 2
68Y7030 IBM Flex System Chassis Management Module 1
43W9078 IBM Flex System Enterprise Chassis 80rmm Fan Module Pair 2
953216G IBM Flex Systerm x240 MS Compute Node, Xeon 12C E5-2670v3 6
120W 2.3GHz/2133MHz/30MB, 1x16GB, O/Bay 2.5in SAS
006JX054 Intel Xeon Proc E5-2670 v3 12C 2.3GHz 30MB Cache 2133MHz 120w | 6
95Y4821 16GB TruDDR4 Memory (2Rx4, 1.2V) PC4-17000 CL1S 2133MHz LP S0
RDIMM
00AJ081 IBM 300GB 15K 6Gbps SAS 2,5in G3HS HDD 12

1.1.4 KoHuenuma v cTenKkn Ha nMmnAemeHTaums
1141 Texkywo cvctoaume
| B momenTa B EMHB CbpBBLPHUTE pecypc Ca pasnpeneneHn B ABaTa UEHTPOBE 3a AAHHM Ha

GaHKaTa, KaTo CLPBLPUTE MOTaT fia Ce PAsALAAT Ha 2 OCHOBHY rPYNK — BUPTYANM3MPAHK CbPBLPK U
du3uteckn camocTonTenHmn cLpebLPY.

BnpTryanHata uHGpacTpyKTYpa B OCHOBHUA CANT e CbeTaseHa oT 12 CTapu cbpebpa. Benuku e
ca IBM, KaTo e CbCTOAT OT HAKOAKO NOKOMEHMA M MoAenn CupBbpM — X346, x345, x3550, x3650,
x3650 M2 1 x3650 M3. lonbasuTenHo nma u Hakonko BladeCenter chpBbpa — HS20, HS21.

AonbauntenHo Tasu roauHa ca 3akyneHu 8 Hosm CbpBLpa C NOCAEAHO NOKOAEHWE NPOLECOPH
u 384GB onepaThsHa nameT. Teau CbpBLPN Ca paznpenenedn no 4 6 4Bara UeHTLRA 33 JaHHH.

flomunHuTennnte  xapfiyepHu He-BMpTYannaupaxm CbpebpM N0 NpuHUMN  paboTAaT
NPUACKEHHA C HUCKM MINCKBAHNA KbM pecypeuTe.
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A Bpas #Ocy CpELo4 4 G5 HOBI CHPBLM

12 6poacrape cLpsLpA ~ e amn . .
Tmcpaturis mrer: 3266 - 5GGE Onepatnig macr: 384 GB oA M 38 68

1.1.4.2 Bwu3momHOCTH 33 0BHOBABaHE Ha TeKyliaTa CbpBbpHa Basa n AobasAHE Ha Moaynu
KOMNOHEHTH, AnLieH3mn 3a OC 1 crcTemeH codTyep Kbm HanMYHaTa nHbpacTpykTypa.

lnasHaTa cTpaterna npu x86 cupebpuTe e aa ce npemuHe Ha M3LAND BUpTYanusupaHa cpesa,
C MOXE 61 MANKO M3KNIOYEHUA NPY HAKOI MHGPACTPYKTYPHN YCAYT¥ 33 ynpasneHme,

Hact oT Tekywmre Ccbpebpa KouTo obpasysawm supTyanHata cpepa, BLbAPEKH uYe He ca
neCrefHO NOKoNeHne, MOraT Aa NPOALAKAT 43 Ce M3NON3BAT NIBECTHO Bpeme. 3a HAKOM OT TaxX (Tean
OT CPaBHUTENHO He TONKOBa cTapaTa cepua x3650 M3) e Aobpe pa ce 3akynu gonbaxvTenta
ONepaTMBHa nameT. [JONBAHWTEAHO MOME Ha 4acT OF CbpBLpPUTe 43 Ce 33KynAT HOBH
KOMYHWKaUWOHHW nnaTkm — 10Gbps man gorbanntenHo auckose Apu Hy#xpga, Flopaau ¢akra ve
TEKYLWNTE CHbPBBPU M BCUMKN HOBW NPOAYKTH Ca OT eauH Npou3BoguTen {IBM/Lenovo), To eciukn
A0baBEHN KOMNOHEHTH He HapywWwaBaT fapaHunATa ¥ NOAAPBLIKKATA HA CbECTBYBaLLMTE ChPEBPA.

OcHosHaTta crpaterua npu Tekywarta CTapa CbpBbPHA MHPPACTPYKTYPa € NoCTeneHHo Aa ce
3ano4He 3aMAHaTa Ha CTapaTa TEXHWKA C HOBA, KaTO Hal-CTapoTo NoKoneHue we ce 13BagM or
EKCNI0ATaUMA, W Te3N OT NO-HOBO NOKOAEHWE We Ce W3NoA3BaT B TeKywaTta wHdpacTpykTypa 3a

| ynpasnexne u Habnoaerna wan kato DMZ cbpebpu. Hosute CobpBLPHU LHe 33aMa3AT U3NON3BAHETO Ha
CbUECTBYBALLMTE NNATHOPMI HA ONEPALMOHHWTE CHCTEMM, M CUCTEMEH codTyep, noHexe ca or
CblaTa cepua ~ System X,

1141 WHTerpauma Ha HOBUTe CbPBBPU B M3NON3BAHMTE B BaHKaTa CUCTEMM 33 MOHUTOPUHT

# ynpasnexune

Bcuuku 3akynenn HOBM CopBbpHM cbabpHaT B cebe cu mMoayna 3a ynpasnedue W HabnioaeHue
Integrated Management Module Il (IMM2). Ypes Hero CHLPBLPUTE MOFaT AMPEKTHO Aa Ce ynpaBnasaT
W/W A3 CE MHTETPWPAT 8 TEKYIWATa UHGPACTPYKTYPa 33 ynpaBneHue Ha BaHKata 1 WH$pacTpyKTypaTa
3a Habniopgenwe kato Nagios.

AonbanuTenHo cbpevpuTe ca 060pyaABaHN Cue CregHNTE Moaynu:
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* UEH - 33 noaobpeno uxctanupane, KOHGUrypupane v o6HOBABAHE Ha CUCTEMUHWTE
codpryepu Ha ChpBbpHTE.
* WHterpaumn c IBM Systems Director NpeaoCTasaw, paswHpeHn BbLIMOMHOCTH 33

ynpasnexHue.
* Wuverpupanun Trusted Platform Modules (TPMs) pasawm Bb3MOMHOCT 3a paswHpeHn
Kpuntorpadcka 3awmnra.

1.1.4.2 Crbnkun 3a pasentve Ha CbpBbpHaTa x86 MHOPACTPYKTYPa

CTBMKA 1 - ONTUMMBUPAHE HA BUPTYANHATA MHOPACTPYKTYPA.

B 1a3u cTonka ute ce npeunsnonssa Tekywara BUPTYanHa uHOPacTpyKTypa B ABaTa UeHTbpa 3a
A3HHW, KaTO Ha 4acT OT CTapuTe CbPBBLPK LWE Ce HaNPaBH bRrpeia Ha onepaTUBHaTa namer Ao 128
GB.

( UeHTop 3a fanHn 1 ( tleHTep 32 AaHHK 2

4 Epoa Mo CHIBLPY A 5RO HOBN CLOBLDH

12 6poa crapu Cepikes .
Onepatiera awer: 226812868 Onepatveud namer 384 GB ) Onepatnera names: 384 &R j‘

Mpw Tazn cTonka He ca HeobxoAUMM 3HEYUTENHN NPoMeHH B TEKYLIATA MHGPACTPYKTYPa M We
NO3BOAK NHAHOUEHHO Aa Ce M3NOA3BAT 3aKyNeHaTa 40 TO3M MOMENT CbPBbPHA uHppacTpyKTypa.
PeanHo Taau CTbnKa MoXe aa NPoAbLMKK AOKaTO He 3anouHe un3rpawaaHeTo Ha Active-Active
canTosete. $asn Ha Tasu CTbNKa:

v AHBAM3 Ha CbuiecTByBawaTa MHOPACTPYKTYPa ¥ NNaHUpaHe Ha NPen3nNbABAHETO M
33KYNYBAHETO HAa HOBY KOMMNOHEHTH.
v' 3aKynyBaHe Ha HOBM KOMNOHEHT U AOBABAHETO MM KbM TEKYIUMTE ChbPBbPU.

Ta3n cronka 6m oTaena 1 kanenpapex meceu,
Tasn CTbNKa He 3aBUCK NPAKO OT KOATO W A3 € APYra CTBNKA B AOKYMEHTA.

Npenmywecreara 3a 6aHkata, we 6vAaT yBenUYeH PECYPC Ha CbLECTBYBALYMTE CHPBBLPH M NO-
NMbAHOUEHHOTO MM M3NON3BaHE NpK X86 BUPTYannu3aunaTa,
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CTBIKA 2 - M3TPAMAAHE HA ACTIVE-ACTIVE LEEHTPOBE 3A JAHHW.

Lenta 8 Tasn cTenka & MaKkcUManHo aa ce M3PaBHAT PECYPCUTE B ABATa LIEHTPOBE 38 AaHHW.
ToBa e cTaHe KaTo ce 3anasw TeKyLWaTa MHGPACTPYKTYPa B OCHOBHMA CaWT M ce 38KYNAT 4 HOBW
cbpBbpa (MpumepHa Kondurypauus 1) sbs BTOPUA CaiWT. CbeTom ce oT cheannTe dasu:

V' 3akynysaHe Ha HOBM CbpBbPH
v' WHCTannpaHe v BUPTyanuaupane Ha HOBMTE CbPEBPU BHB BTOPMA LEHTHLP 33 AAHHN
V' Marpamgane Ha equHHa BUPTYanHa MHGPaCTpyKTypa mexay ABaTa calita

5 ! - - ,
( LeHTbp 22 gansu 1 ( UeHTup 33 gaHHm 2

4 Bpam HOBN CLOR B 4 6POR ACDBAATE NI Ch Pithw 4 Gpea HOI CEPKLRM |
12 BpOA CTapH EbphbpM o : T
| Gnepamsna narat: 12EGH Onopanwexs nasvt: 584 GB _,/l OnepaTHEHD Mamet: 3R4 G5 Onepamme-g naren: 38. G __/l

Tazn cTunka 6u oTHENa 2 KaneHaapH1 meceua.
Tasn cTbNKa He 3aBMCH NPAKOD OT KOATO K A3 € Apyra CTbMKa B 4OKYMEHT],

Tasu cTbNKa We R0380AKM M3NON3BAHETO Ha BUPTYa/HATa CTPYKTYPa aKTUBHO B ABATa LEHTLPa
32 AaHHW, KaTto NpM 3aBbLPWIBAHETO W 3aeAHO € CbOTBETHUTE NPOMEHK B MpEXOBaTa
MHPACTPYKTYPa, Ha NPaKTHKa LLE Ce N3MbAHN cTpaTernnaTa 3a Active-Active DC.

CTBIKA 3 - ONTUMMBMPAHE HA ACTIVE-ACTIVE LIEHTPOBE 3A AAHHW,

B 6baele we ce U3PaBHAT HANBLAHO pecypcuTe B ABaTa UEHTLPA 33 A2HHKM, KATO Ce M3BaAAT
OT EKCN/I0aTalWA BCUHKK CTapH ChpBbPY M LLE Ce 3aMEHAH ¢ 4 HoBH — NpumepHa Kondurypauma 1.
Crvavpika B cebe cu cneghute dasn:

3akynyBaHe Ha HOBM CLPELPY

MHTerpauma Ha HOBUTE CLPBBLPH B TEKYIWATa BUPTYaNHa WHpacTpyKTypa
NocTenexHoTo Nnpemaxsate Ha CTapuTe CbPELPH OT BMPTyanHaTa MHBpacTpyKTypa
Mpensnonseave Ha cTapute CuPBLPM B HHdpacTpykTypara wa BaHkata ako e
TEXHUHECKN BB3MOXKHO M M3BRX/AHE OT BKCNNOATALUNA HA HEHYKHNTE ChPBLPH

AN
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3 GNOA ATTB TR CLECRIM 4 6pof MOLE CPITLER A 60 R AS NWLHMTE Bt CLPRBM 4 6poa HomE CEpRWM
Onepanie-a namer: 383 GB Orepaniess naror: 384 GB | OngpaTiEH) MaseT 334 GR OnepatmiHd frdet; 354 GB

Tasn cTbnka 61 oTHena 3 kanerpapHn meceua.
Tasn CTbNKa He 33BUCK NPAKO OT KOATO M Aa e APyra CTBNKA B OOKYMEHTa,

B 1031 momeHT BaHkaTa We uma HanbAHO pabotewa n onTummanpamna Active-Active CbpPEbpHa
MHbPacTPyKTypa. CoblueBpemeHHO we ce ocsobogu pecypc Ha cTapuTe CbpBLPM 3a Aa ce
NPEN3NON3Ba KLAETO € HyKHO. Hali-CTapMTe CbpBBLPK We ce NpemaxHaT oT MHbpacTpyKTYpaTa KoeTo
e cnectn Ha bavKaTa NNawWAHETO Ha HeHyKHa nopApLHKa W we noaobpu curypHoctTa Ha 6asa
OTKa30-yCTONUMBOCT Ha TEXHUKATA.

CTBIIKA 4 — U3TPAAAHE HA LUEHTHP 3A Bb3CTAHOBABAHE NPH WMHUNOEHTI.

Cebp3aHa e ¢ M3rpakgaHeTo Ha LeHTLP 33 Bb3CTAHOBA BaHe NP1 MHUKABHTH, KbAETO We 6bae
npeaocTaseH pecypc NpubanautenHo okono 30 % OT OCHOBHMTE CalTORE:

v 3aKynysaHe Ha HOBH CbpPBBLPH
v’ WHTerpupaHe Ha HOBMTE CbpBBLYM B TekywaTa uHpacTpykTypa
¥' TecTsaHe M NOATOTBAHE Ha HOBATA TEXHWKA A3 NOEME YCAYIW 8 CAYYait Ha MHLNAEHT
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UenTep 33 gaHHm 2

4 GpoR QONUICANE TnE P 4 GpOA MO CLDBLpH 4 Bp6a BONLARMTE AN CuPEL I 46008 HOBH TEPMLEH
Ofpatnera namer: 384 GB Onepep narer: 324 68 1 QnepardzHa fanet: 384 GB DRepaTueHA MAanssT; 381 ¢
Vo - —jl b= e — —_
( UeHTbp 3a Bb3cTaHoBABaHE NpHY HHUMAEHTH

3 BPGH HOEW CBp Bk
OCneparaena narwr: 353 €6 J

Tasu cTbnKa 6m oTHena 1.5 KanenpapHu meceua.
Tasn crenka He 3aBMCY NPAKO OT KOATO M aa e ApYyra cTbNKa B AOKYMEHTa.

B 703U mOMeHT BaHKaTa we Mma CbpebpHa WHpPacTpyKTypa nsrpagera no Hain-aobpure
CBETOBHW NPAKTUKY, C /183 aKTMBHW CaliTa M e4MH OTAANEUEH Pe3epBeH CalT 3a paboTa No Bpeme Ha
MHUNAEHTH. Tasu nHdpacTpyKTypa we aane Ha BaHKaTa 4OCTaTHUHO PecypcH U CUIYPHOCT Ha BCHYKHU
Tekywm u Gvaewmn UT yeayrm,

4.2. IMCKOBY Macusm

4.2.1. KoHuenuma 3a passurtme

BAnckosute macnsu ca eguH OT OCHOBHMTE BNOKOBE 33 NOCTUraHE HA BCUMKK CTpaTermueckm
WHHLMATUEM Ha GaHKaTa. Te ce rPUNAT 33 CbXPEHEHWETO, YNPaBNEHUETO 1 33LUMTaTa Ha HaM-BANKHUA
PECYpC 3a BCAKA OpraHMz3auna — faHHUTe/MHpOpMaumaTa.

Hai-0610 momem Aa pasaenum SUCKOBUTE MacUBM B GaHKATa Ha ABE OCHOBHW FpYN#, TAKMBA
KOouTO paboTaT ¢ Enterprise NPHNIOMEHUA, W TakuBa. KOMTO we obcnyweat Non-Enterprise
MPUAOHKEHHA. '
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4.2.1.1. [nckoeu macvenm 3a paboTa ¢ Enterprise npnnosxkerus

OcHoBHaTa KoHueNuwuA Ha paboTata Ha enterprise NPUMNOIKEHURTA & NOCTUTAHETO HA AKTMBHA
paboTa Ha ycnyrm v 8 gsata 0cHOBHM UeHTbpa 3a AaHHK, unn Active-Active Data Center. OcHOoBHATA
3afa4a Ha ANCKOBWTE MACHBM B Ta3sH KOHLENLMA & rPUIKaTa BCHUKK AAHHW A2 Ca KOHCUCTEHTHWU W B
ABaTa caiTa. TOBa NO3BONABA KaKTO aKTUBHATA paboTa Ha faseHa ycAyra B Koil 43 e OT ggaTa canTa,
Taka n HenpekLCBaeMoCTTa NPY OTNAAaHE Ha eaMH OT LeHTpoBeTe. AonbannTenHe gannnTte we ce
KONMPaT i Ha TpeTua oTaanedeH DRC caiit 3a gonbnuuTenHa 3a3WnTa NpU UHUMAEHTH.

Onucanata Ao Tyk KoHuenuus, GYHKUMOHANHOCTM KaKTO M CTaHAApTHOTO CbXpaHeHUuTe,
YNPAaBAGHWE W 33KMTa Ha AaHHUTe ce NPejoCTaBA OT cepusTa enterprise guckosn macvan DS8000
MU KOHKPeTHO mopaena DS8870. 3a Aa ce NOCTUrHAT CNOMeHaTHTe Beue CTparerMueckm MHKUMaTUBKH
KaTo Active-Active UeHTpOBe 3a AaHHM K1 DRC, we ce nymaaem ot gvckos macus DS8870 BbB BCEKM
OT TpHUTE CaliTa.

( UenTep 32 ganHu 1 ( LeHTep 33 gaHHKn 2

D A T A R N T P |
Metro Mirror |
m e T T 'n-f-.}

58870 \ Global Mirror /}/ D58870 7 i

DRC

S

AKTMBHWUTE AAHHM LWE Ce KONMPAT CHHXPOHHO Mexay ABaTa OCHOBHMW LIEHTPOBE 33 AaHHMW Ypes
Metro Mirror. JonbanuTtento upes HyperSwap gaHHuTe paBHonpasvo we 6'AaT JOCTLNBAKK OT
Asata caifta. HyperSwap upes Metro Mirror CUHXPOHU3NPA NOCTOAHHO AAHHWTE Mexay AsaTa
OCHOBHM QUCKOBM Macwen # NPEAOCTaBA eAMHHA BMPTYaNHa cpeaa Ha AANOBE OT ABaTa Macuea u
rapaHTUpa, Ye BCAKA malMHa we paboTh € NOKAAHOTO CU Konue. Mpu npemecteave Ha LPAR B
oTpaneqerna DC, HOBWMA AWMCKOB Macue 3anousa Aa paboTn ¢ HoBaTa BMpTYanHa MaliMHa,
0bpbwaiikn penankaunaTa, Taka e NbPBOHAYaNHKUA ANCKOB MACUB Aa He ,M30cTaBa”. B chyqaii, ue
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OCHOBHMA AWCKOB macuB oTnajHe (MNaHMPaHNM MAW HE NNAaHUPAHO), BCUMKW NPUNOKEHWA Cce
NPEXBLPAAT Aa PaboTAT B Pe3ePBHUA ANCKOB MACMB.

fAannure kbm DRC we ce KonupaT acMHXPOHHO uypes Global Mirror. Taka we wmame
AOCNBAHUTENHO KONWE Ha BCUYKKM NaHHK B OTAANEUEHM LEHTBD 33 AaHHW, M NPU OTNAJAHE Ha ABaTa
OCHOBHH CaiiTa, KPUTMYHWTE YCAYFN MOFaT PbaHO A3 Ce NYCHAT Aa paboTaT Tam BpeMEeHHO.

B koHpurypaumata Tpabea pa 6bae NpeaBMAEH M MEXaHM3bM 2a NpeBeHumna, OT Taka
Hapeuenua split-brain edexr. Npu IBM pewennata Tosa ce noctura, upes TaKka HapeYeHWA quorum
Anck. Mpu KnecTepupaHe Ha ABa UAW NOBEYE AUCKOBW MACcKBa UMa cneundrUeH anTopnTbm, KoiTo
MoXe A3 6bae NoeNMAH OT NOTPebuTENR NOCPEACTBOM PbUHM HacTpoiikn. NaenTa e aa ce onpeaenm
€ANH KBOPYM AMCK, KOWMTO Ce K3N0N38a NO ABE NPUYNHK:

¢ [la onpeaenn akTuBHUA node KOFaTo TOYHO NONOBWHATA OT YACHOBETE Ha KnbcTep rpybata
oTnagHar {split brain prevention)
* Hanasn na cebe cu Hait-BaxHaTa cucTemma KoHdHIypaums, 3a KnbCTepa.

4.2.1.2. [uckosn macuen 3a paboTa c non-enterprise NPUACHKEHWA

Tas# rpyna oT AMCKOBW macusu we pabotu npegumHo ¢ x86 cupBbpHaTa BMpTYanHa
HHPACTPYKTYpa KbaeTo paboTAT NpeanMHO non-enterprise ycayri 6azupann Ha Windows uawm Linux
OTIEPBLMOHHN CUCTEMK, BRNIOUNTENHO W He ManKa 4acT oT uHdpacTpykTypaTta Ha Gankata (Active
Directory, File Servers an gpyru).

Np#u Tasn rpyna KoHuenumnAaTa 3a Active-Active DataCenter v DRC e noaobHa Ha onucaHaTa no-
rope, ocbuwecteerna ¢ DSB870. Tyka ocHOBHUTE dyHKUMK we ce noemaT oT SAN Volume controller
(SVC), upes BupTyanusayma Ha AUCKOBOTO NPOCTPaHCTEO NPEAOCTABEHO OT ChbOTBETHUTE AUCKOSH
MacHeun o1 cpepeHn knac M usuano flash 6asmpann macuen. SVC we npegocrasm onpegeneHa
enterprise ¢GyHKUMOHANHOCT Ha Te3M AMCKOBW macven Kato Metro Mirror n Global Mirror, KakTo u
€ANHEH LUEHTPaNU3npaH NaHen 3a ynpasneHue Ha BCUYKK BUPTYANNIUPaHN SUCKOBM MacHBH.
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KoHuenumata aa ce usrpagm taxa Hapeuenus SVC stretched cluster, koiito we ce uHTerpupa
WSLANO C BUpTyanHaTta CbpBbPHA WHOPACTPYKTYpa Ha VMware. Tosa we no3eoAW supTyanHaTa
WHPPACTPYKTYPa A3 Ce BB3N0N3BA OT BCHYKU GYHKLUMOHANHOCTM KAaTO nApemecTBaHe Ha BUPTYanHM
MaLIMHK B peanHo Bpeme (vMotion), Storage vMotion u VMware HA Mmeway asata caira.

Knbetepa we 6vae wsrpagen, kato ce usnonssa SVC YCTPOWCTBa Pa3nonOMeHn B f8aTa
OCHOBHHM CaiTa. [lonbAHNTENHO We ce nocTasat SVC ycrpoictsa B DRC caifTa, KbASTO We ce npaBy
OLLE €AHO aCMHXPOHHO KONMME Ha AaHHWTE 33 3aUMTa NPYU MHUNAECHTH.

OcHoBHUA BUPTYanM3NpaH ANUCKOB Kanauurer wwe 6vae npegocTaseH OT AMCKOBM MacHMBM
cpeAaeH knac Storwize v7000, KbAETO W €3 Pa3NONOMEHU OCHOBHATA YacT OT AaHHUTE W3NON3BAHMK
0T x86 BuptyanHata wHpacTpyktypa. 3a pa ce yBenuun HGbp3onencTeMeTo Ha AMCKOBOTO
NPOCTPAHCTEO W 33 Aa Ce NOCPeWHAT BUCOKUTE M3NCKBARMA Ha MHPPACTPYKTYpaTa 3a NPeAOCTaBAHE
Ha BMPTYanHH pabovhn mecta (VDI), we ce go6asat ponbatuTenHo nauano flash ANCKOBU MaCHBH
oT TMna |BM FlashSystem 840.

BaxHo e paa ce otbenexm, ue SVC peweHmnero nossonnsa pabota u c non-IBM anckosm
cncremu. Tosa o3Hauaea, e GaHkaTa MoXe Aa BKMOUM Kbm BupTYantus disk pool 1 BCHUKN HanMYHW
AMCKOBU MACHBM.

Tyx 0THOBO Wie ce NDA3BA QUOFUM ANCK KOHUENUMATA NPeACTaBEHa B npeaxoAHaTa TOYKa, 3a
agpecupane Ha split-brain npo6nema.

4.2.1.3. Anckosu macuen 3a Backup & Archive

OcseH onucanuTe Mo-Fope KOHUENUMM 3a M3NON3BAHE HA AMCKOBM MacuBeu, We e HyXeH
AOCMBAHUTENEH AUCKOB KanaLMTeT 33 M3BBLPWBaHeTO Ha Backup to disk. Cnopeg a06puTe npakTukm
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TE3K 3alUNTEHU KONKA Ha AaHHWTE He TPADBa A3 Ce CbXPaHABAT Ha CbILMTE AUCKOBU MAacHUBN KOMTO
pabotaTr c pabotHute paHHn. 3atosa e pobpe Aa 3a 30KYNAT [OMLAHUTENHW YCTPOMCTBA 3a
W3BLPWBAHETO Ha pesepBHM KonuA. Tasu koHUenuus e npeacTaseHa B pasgena ,Backup &
Archiving” B To3n gokymeHT.

Kato uano e aobpe ga 6vaat npeABHAEHW owe eana Tpoidka V7000 aAMcKoBM macueu, ¢
pa3nnuHa KoHdurypauma (no-6asnm agucKose, No-BUCOKa nabTHocT). He e Heobxogumo Te aa 6baar
BHUPTYSAN3NpPaHM.

4.2.2. CTbNKM HA UMNAEMEHTaUMA

B 6aHkaTa 8 momeHTa pabOTAT HAKONKO ANCKOBM Macuea. B GCHOBHMA CaliT paborar DS8700,
DS6800 1 eanH He IBM guckos macuB. YacT oT Tean Macuen ce n3nonssat oT x86 supTyanHara
UHGpacTpyKTypa, a Apyra yacT ot Power CbPBBLPHTE. BLB BTOPMA UEHTLP 3a AaHHK paborat DS8100
u eann HoB DS8870. Crpaterwata s3a wWanonsBaHe Ha OHUCKOBHTE MacuBW W MNOCTUraHE Ha
CTpaTeruuecknTe MHULMATUBY MOFaT Aa Ce PasAenAT B CNEAHUTE HaNPABNEHWA:

Hony usbpoenume demaiintu deliHocmu He ca ¢ nocovexa UHOUKaGmMueHa npodvmxumenHocm
30WOMO 3a6UCAM OM MHO20 (PaKMOPY, BKAIOHUMENHO U HAAUMUEMO HA 6PEME OM CMPOHG HO
cry#umenume Ha 6aHkama. Boripexu mosa cnpamo onUMaHa Hu CMAMOME, Ye NOCOYEHUR nepuod
30 yanama u3a e peanucmudeH U UMoAHUM.

4.2.2.1. [nckosm macuen 3a paboTa C enterprise NnpuAoHKeHNns

OcHoeHaTa cTpaTerna B TOBa HanpaBieHue e Aa ce 3ameHAT cTapuTe DS guckosmu Macueu c
Hosn DSBB70 v ce 3anasu B cerawHaTa VHPPacTpykTypa camo Hannunumna DS8870. MocTuraHeTo Ha
Ta3K CTPaTernA MOXEe Aa ce PasAenn Ha CneaHNUTe CTbAKK:

CTBIKA 1 - 3AKYNYBAHE HA HOB DS8870 B OCHOBHWA LIEHTLP 3A JAHHK;

Hoeua ANCKOB MacuB we 3amenn nsuanc paboTewms B MOMEHTa ¢ enterprise NpUAOXKeHUA

DS8700, umnnemeHTaymaTa We ce U2BbPLWY Ha cnepHuTe dazu:

v AHanuau Ansait Ha Enterprise auckosuTe cUcTemm;

¥ OpasmepnsaHe Ha HeobXoAMMNA HOB AUCKOB MacHB;

¥ [locTaBKa Ha HOB Anckoen macus DS8870 ¢ Heobxognmute nnueHsun 3a replication and
virtualization;
UHCTanaums, KoHPUrypaums n NoAroTOBKa 3a EKCNAOATALMA;
TectoBe Ha cucTemaTa;
MurpupaHe Ha Bcluku ganHmn o1 DS8700 Ha HOBKMA DSB8870;
NpemecTBaHe Ha AaHHUTE, KOUTO CE NON3BAT B OCHOBHMA UEeHTHP, HO ca pa3nonoKeHne B
KacoBMA UEHTHLP, Nopagl AMNCBA Ha NPOCTPAHCTBO B MOMEHT];
M3BaxpaaHe OT ekcnnoaTaums Ha cTapua DS8700 (o7 rneaHa TouKa enterprise npunoxeHnn);
Ob6HoeABaHe Ha HanUYHaTa OKYMEHTALMUA;

AN

< Q

Taswn ctenka 6u oTHena 2 KaneHAapHU meceua.
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Task cToNKa He 33BMCH NPAKO OT KOATO M /13 € APYTa CTLAKA B AOKYMEHTa.
Ta3u cTbnKa we npenocTasm creaHUTe NpeaumcTea 3a baHkara:

* YBenuuasawe Ha AUCKOBOTO NPOCTPAHCTBO, C KOAKOTO & HeobXxoanmo naloc 3anac;
* Hannuue Ha ABa enterprise KNac ANCKOBN MACHBH BLE BCEKM €AMH UEHTbP 33 AAHHK;
¢ EAHONOCOYHA CMHXPOHHA PENAWKALMA B NOCOKA OCHOBEH -> pesepeeH;

LTBIKA 2 - U3TPAXOAHE HA ACTIVE-ACTIVE DATACENTER

3a nocturaneTo Ha Active-Active Datacenter e HYXHO A3 Cce Hanpasv NOATOTOBKA Ha
cbulecTBysauina DS8870, kato ce 3aKynAaT XapayepHu BAFPeNAN KaTo KanauuTeT U JORBAHWTENHK
MOAYAW, 33 Aa CE M3PaBHK KaTo KOHGKUIYPaUMA Ha HoBua DSE870 B OCHOBHW CaIIT. AdonmbannTtenko
e ce 3aKynAT CcodTyepHM NNMUEH3K, KOETO WE NO3BOAM OTKAKYBAHETO Ha HY*HUTE
dYHKUMOHAAHOCTY 33 PenNNnKauna Ha AaHHK:
AHaNN3 Ha TeKyLwaTa KoHdUrypauun Ha DS8870 LB BTOpMA CaNT;
3akynysaHe Ha HOBM XapAyePHU KOMMNOHEHTY U COPTYEPHN NNUEHIK;
XapayepHa vHCTanauma n 06HOBABaHE Ha codryepa;
UsrpawaaHe 1 TectoBe aBYNOCONHa PERAMKALMATA Ha AaHHKW MEemAy ABaTa CaliTa;
®uHanusupaHe W BuBeMAaHe 8 EKCNNoaTaUMA Ha CUHXPOHHATa PEenNnKauMA upes
HyperSwap n Metro Mirror;

ANENENEEY

Tasu ctbnka 6u oTHena 2 KaneHaapHHM meceua.

Ta3u cTbnKa He 3aBMCU NPAKO OT KOATO W 4a e APYra CTHNKa & ACKYMEHTa (C M3KNIDYeHWe Ha
NpeaxoAHUTE OT Ta3H rnasa).

Ypes Tasmn crvnka we 6Gvae vsrpapeH Active-Active Datacenter, KOeTo We NpeaOCTAaBN AKTUBHK
enterprise ycnyru v B Agara caitta M HeNPeKLCBAGMOCT Ha paboTata npu oTnagaHe Ha e AUHNA LEHTLP
3@ AaHHW.

CTBMKA 3 - N3MPAXIAHE HA DRC

Tasu cTbnKa LWEe Ce 0ChIECTBM KaTo ce 3aKynu 3-Tu DSB870 pasnoNoMeH B pe3epBHHA LIEHTLP
32 faHHu;

v [locTaeka Ha HOB AMCKOBM MaCHB DS8870;

v MIHCTanauua, KOHGUIypauma n noaroToeka 3a eKcnaoaTauus;

v' WarpaxpaHe Ha Global Mirror PenMKauma mexay 3-Te guckosn macusa DS8870:;
v TecToBe W BbBEKAAHE B EKCNADATALMR;

Tasn cTenka 6u oTHena 1.5 kanenaapHu meceua.

Ta3n CTbNKa He 3aBMCH NPAKD OT KOATO U Aa e APYTa CTbNKa B AOKYMEHTa (C M3KHOYEHME Ha
NpeaxofHWTe OT Ta3u rnasa).

Tasu CTbMKa We NpegeCTasy AOMBAHNTENHA 3aWMTa Ha ABHHWTE Ha enterprise npunormeHnaTa
8 OTAaneueH pesepBen LeHTLP 3a AaHHK, KOETO Wie NPeACCTaBH BbIMOXHOCT 33 NPOABNKABAHE Ha
paboTata Ha 4aCT OT yCAyruTe B CyMail Ha MHUMAEHT B OCHOBHUTE CaliToBe.
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4.2.2.2. lnckosu macnew 3a paboTa ¢ non-enterprise NpUACKeHMUA

B TOBa HanpaBneHMe wWe ce 3aKyNAT HOBM BNCKOBM MacuBu cpegeH knac u flash
CneunanusmpaHu fMckosn macnan. Bupxy Tasm ocHoBa e ce uarpagm BUPTYANHU3AUMA HE AUCKOBHTE
cucTemu, C Koeto we ce obeaunu paboTta Ha HOBUTE M Ha vact OT CTapuTe cucTemy WM we ce
OCBLIECTBH PENNMKMPAHETO HA SAHHWTE MEXAY UEHTPOBETE 33 AaHHM. Crapwna DS6800 we ce ussaam
OT ekcnaoarauma. Tekywma DS8700 cbwo we ce uisaaM OT EeKcnnoaTauua, KaTo ToBa ce
CUHXPOHU3MPa C NPpeAHOTO HANPaBAEHNE, NOHEKE TO3X ANCKOBM MACHB CE M3NOA3Ba M 33 enterprise
NPUACHKEHWS;

CTBIKA 1 - U3rPAXAAHE HA ANCKOBA MHOPACTPYKTYPA B MbPBUS LEHTBP 3A AAHHK

Tesu cuctemn we 6vaat cebpaanm ¢ paboTata Ha Xx86 BUPTYaNM3aUUATE U M3rPpaXaaHeTo Ha
WHbpPacTPyKTypa 3a npegocTasaHe Ha BUPTyanHu pabotHn mecra (VDI):
ApXMTEKTYpa U Au3aiiH Ha Non-enterprise storage cuctemara;
focTaeka Ha SVC ycTpoiictsa u HOB Storwize v7000;
XapayepHa MHCTanauma n KOHGUIypaumua Ha HoBaTa TEXHWKa;
Murpupane Ha aaunHnTe OT DS6800 Kbm CbUeCTBYBAWUTE AWCKOBN MACKBHM M HOBO
AOCTaBEHUA TaKbLB;
M3sampane oT ekchnoatauua Ha DS6800;
UsrpaxpaHe Ha BUPTYaNM3aLMA BLPXY BCHUKM HaAMUHMU AWCKOBW MacMBK 3a non-enterprise
NPUNOMKEHKA B OCHOBHUR LEHTBP;
v" Npepasnpegeneque n ONTUMHU3MPaHE Ha BUPTYaNN3IUPaHK AUCKOB KanaumTeT;
v" O6HOoBABaHE Ha HanMuHaTa OOKYMEHTAUMA 32 KOHKPeTHAaTa CMCTeMA.

ANENE RN

< s

Tasu cTenka 61 0THena 2 KaneHaapHK Meceua.
Tasw cTbnKa He 3aBMACH NPAKO OT KOATO W A3 e APYra CTbNKa 8 ADKYMEHTA.

Tasu cTbnKa We npesocTasy 3aluTeH 1 onTmusnpax 3a pabora ¢ x86 BupTyanuzauma AMckos
KanauuTer. [loNbAHWUTENHO uYpe3 BUPTYaAM3AUMATA HA AWCKOBUTE MaCHBH e npegocrasu
BB3MOMHOCT 32 npubaBAHe Ha HOBM MAcMBUM OT CPEAEH W HUCHLK KNEC W ute rM Haarpagum cbe
enterprise GyHKUMOHANHOCTI.

CTBIKA 2 - U3TPAMIOAHE HA STRETCHED CLUSTER — ACTIVE-ACTIVE DATACENTER.

Ha Tasu cTunka we ce narpagm nHdpacTpykTypara sbe BTOPYA UEHTHP 38 gaHHu. Le ce 3akynu
HOB AMCKOB MacKHe cpeaeH knac Storwize v7000 W KanaunTeTbT my wWe ce BMpTYanusmpa upes SVC,
OTHOBO 4pe3 pyHKUMOHAAHOCTTE Ha SVC we ce u3rpaph Stretched Cluster mexay ABaTa OCHOBHM
caiTa:

v
v
v
v
v

Aocraska Ha SVC ycTpoiictaa v HoB Storwize v7000 33 Kacosus LUeHTLP;

XapayepHa MHCTanauma 1 KoHGUIypaLna Ha HosaTa TEXHWKa;

Hsrpampane Ha CbPBLPHa BUPTYaNH3aLNA;

BupTyannaupate Ha KanayuTeta Ha HOBMA v7000 cTapua D58100 (& kacoBua ueHTLP);
Murpupade aa aanuuTe ot DS810;
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v Wssawmpgane ot excnaoaTaumA Ha DS8100 (BbamoKHO e O3 ocTaHe KaTo AMCKOB MacHB 3a He
KPWUTHYHN AAHHW, KATO YaCT OT BUPTYaNHU3NPaHNA pecypc);

v" Warpamgane Ha Stretched Cluster Meway ABata caitta upes SVC;

v ObHoBABaHE Ha HaNMuHaTa AOKYMEHTaLmA,

Taswn ctbnKa 6n oTHeRa 2 KaneHgapHM meceua.

Tasu cTorka He 3aBMCH NPAKD OT KOATO U 43 € ApPYra CTbNKa BOKYMEHTa (C M3KNKOYEHME HA
NpeAxXoAHNUTE OT Task rnasa).

pe3 Tasm cTNKa we 6bae narpageH Active-Active Datacenter, KoeTo we npeaoCTaBn eguHeH
CMHXpOHM3MpaH x86 BupTyaneH KabcTep paboTell egHOBPEMEHHO B Apara  caita wn
HERPeKbCBAEMOCT Ha paboTaTa Npu OTNaAaHe Ha @ AMHUA LEHTBP 3a AaHHU. ToBa e No380AHM MNBAHO
pasrpbuiane Ha x86 BMPTyanu3auMOHHaTa NNaTHOPMa M BCUNKM NO3UTUEN RPOM3THYALLM OT TOBA.

CTBNKA 3 - 3AWNTA HA DAHHWTE B DRC

Hannute oT Active-Active Datacenter we ce 3aWunTAT AoNbAHWTENHO B DRC caita, upes
3aKynyBaHe Ha HOB AVCKOB macns Storwize v7000 u SVC, u nsrpamaaHe Ha aCMHXPOHHAa pennUKauma
upes Global Mirror:

Locraeka Ha SVC ycTpoiicTea U HOB Storwize v7000;

XapayepHa nHCTanauma M KOHGUIypauna Ha HoBaTa TEXHWUKa;

Hzrpaspaare Ha BupTyanuszaumn;

BupTyanusnpane Ha kanauuTeTa Ha HOBMA v7000;

WsrpaxgaHe n sbBeaaHe B @KCNNOATAUMA HA PENAWKAUMA Ha AAHHWU OT ABaTa OCHOBHW
HeHTpoee 3a AarHK B DRC upea Global Mirror;

SANENENEN

Tasu crunka 61 oTHena 1 Kanengapen mecey,

Ta3au cTbnka He 3aBMCU NPAKO OT KOATO W 4a e ApYra CTLbNAKA B DOKYMEHTa (C U3KAKUEHME Ha
npeaxoaHUTE OT Tazw rnasa).

Tasw CTbNKa We NpeaoCcTaBn AONLAHUTEAHA 3aLMTa Ha AdHRNTE Ha NpunoxeHuATa paboTeium
BbpXy x86 BMpTyanusauwaTa & oTganedeH PesepBeH UEHTLP 338 JaHHW, KOETO wWe ApeaocTasy
Bb3MOMHOCT 32 NpoABMKABaHe Ha paboTaTa Ha YacT OT YCIYIUTE 8 CAYHait Ha MHLMAEHT B OCHOBHUTE
CaWToBe.

CTBIKA 4 - M3IPAXKAAHE HA UHOPACTPYKTYPA 3A NPEAOCTABAHE HA BUPTYATHW PABOTHMW
MECTA

Buptyanuute pabothn mecta we paboTar Bbpxy x86 supTyanmsaumata u  SVC
BUPTYaNU33LUATA Ha AUCKOBHA KanauwnTeT (NoBeye MHGOPMaLMa MOXe fa Bbae npoyeTa 8 TOUKa 2.2
OT HacToAmMA AoKymeHT). Mopagn cneuudukata Ha paboTa Ha BUPTYanHUTE pabotHn mecra m
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BUCOKNTE WM M3uckeanuA 3a Gbp3ogeicTsne Ha AMCKOBMTE MacMBM, e Gbaar 3akynewm
B0mbAHNTeNHO |BM FlashSystern 840 yerpoiicrsa.

ApxuTekTypa v au3aitH Ha flash cucremara;

Aocraska Ha FlashSystem 840 ycTpoiicTea B 4BaTa OCHOBHM caiiTa;
XapayepHa HHCTaNAUNA M KOH(HUIYPaUMa Ha HOBaTa TeXHHUKa;
BupTyannzupane Ha kanauuteta upes SVC;

Noarotoska 33 paboTata Ha AUCKOBUTE MAcUBM C BUPTYaNHMU paboTHu MmecTa;

ANENENENEN

Tasn crbnka 6m oTHea 1 kaneHgapeH meceu,

Tasu cTbnKa He 3aBMCK NPAKO OT KOATO U Aa e ApPYra CTLNKa & OOKYMEHTE (C U3KNIOYEHHWE Ha
NPeax0AHUTE OT Ta3u rnaea).

Tazn cTbnka npakTMuecKW we npeaocTasn WU3KNIWYUTENHO BMCOKa CTOMHOCT Ha AMCKOBM
BXOAHO/M3XOAHM ONepaumnu, KouTo uie nNO3BOMABAT MACOBOTO wmhnemeHTUpaHe Ha VD! 3a
chysuTenuTe Ha baHkata. [IONbAHMTENHO CMCTEMATA MOXe Aa 6bae nonssada v 3a onpefencHa
Apyra MHGOPMAaLMA, KOATO Ce HyMAae OT BUCOK Bpoii IOPS.

4.2.2.3. [Awnckosu macuew 3a Backup & Archive

KOoHKpeTHWTe AeiiHOCTH cBbp3atn ¢ BLNPOCHWTE AWCKOBU MACHUBKM Ca ONWCAHU B raasa Tivoli
Storage manager 4acT 0T HacToALUMA AOKYMEHT,

4.2.3. ObobuieHne Ha M3N0A3BaHaTa TEXHMKA OT CMMCHKE Ha npeanaraHoTo
obopyasaHe

4.2.3.1. TMogxoa no samaHa Mav oBHOBABaHE Ha TEKYWKWTE 8 HOBW AMCKOBW MaCHBH

v Bcuuku no CTapu auckosu macuesn — D56800, DSB100 u DS8700 we 6bpat nocTereHHo
13BeAeHH OT eKCNAoATaUMA;

v IWe 6vgar 3akyneHun Hoen DS8870 puckoBu macnen 32 paborata Ha enterprise
NPUAOIKEHWATS;

v e 6vaar 3akyneHu Hoen Storwize v7000 awuckosu macwen 3a paboTtata Ha x86
8UpPTYann3aumaTa;

v Ue 6baaT 3aKyneHu HOBM FlashSystem 850 flash amckosum macueu 3a paborata Ha
BUPTyanHuTe paboTHn mecta;

Beuukn npepcTasenn no-rope nnatgopmu ca 06eKT Ha BLNPOCHaTa TPbIKHA NPOUEAYPa.
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4.2.3.2. HaprpaAaHeTo Ha TekyLUMTe AUCKOBM MACHUBW C MOAYAN, AUCKOBE W COPTYEPHM
ANUEH3N OT NPEANOKEHNTE OT yHaCTHUKA:

¥ lle 6bpe M3BLPLWIEHO HaarpamaaHe Ha ChuWecTBYBaWMNA AMCKOB macuB DS8870 KoeTo we
CNOMOTHE 33 M3NBAHEHWETO Ha CTPATEFMYECKUTE MHNLUMATMBM. BCUUKM Bb3MOMKHM mopynm,
ANCKOBE U COPTYEPHM AHUEH3M Ha TOBa HaArpaKAaHe ca OT CNMCbKA ¢ npepNaraHoTo
ofopyapane ca OT cubuwma npoussoguten - IBM wn ca npegHasHauexu 3a T03m moaen —
DsS8870;

v Tivoli Productivity Center - e wHcranupan v pabotu 8 cpepata Ha IBM auckoeu macuew,
BaHKaTa aKTMBHO M3NON3B2 HerosaTa dyHKuMOHanHoCT 3a HabnwoaeHue Ha paboTata w
KOHTPON Ha pecypcnTe Ha MacHBHTe, KOMYTATOPHUTE M CBbP3aHNTE ¢ TAX CbPBbPH. MoBeye
Aetainm ca aagern 8 4.4,1.1

v Tivoli Productivity Center for Replication — [lonbanenue Ha dymrumoHanHocTTa Ha TPC,
KOHTPONMpALL, pENNMKAUNATE MeXay ABaTa AMCKOBYU macuBa 8700 v 8100. TPC-Re KpUTHYEH
€NIEMEHT, KOHTPONUPALL PENIMKALNATA MEXAY ABATa AMCKOBM Macusa. B Bbaele we ce
PasunTa OTHOBO Ha Hero, 3a Aa Ce OCMIYPM KOHCMCTEHTHOCT Ha FPYAMTE NpPEeXBbPARHM
Ananose.

v AgMUHUCTPUpaHETO Ha AWUCKOBN MaCHMBM OT BUCOK KAAc M3NCKBA NPOABANUTENHE M
CEpUO3HA NOATOTOBKA W Hai-Be4e ONMT B EKCMADATaUMATA C 06OpYaBaHETO. Cneyundmkata
Ha GaHkata, He NO3BONABA M3HACAHETO Ha obcnyxsaHoTo 06opyaBaHe BLE BbHLIHM
OpradHnaaummn. Taka ponATa Ha ekMNa, KOWTO NOAALPKA M Pa3Busa nrpacTpyKTypaTta #
NPMNOHKEHNATA € OT MIKNIOYUTRNHO ronAama BaKHOCT. MpU npemuHaBaHe Kbm Apyra
nratdopma Tenvpsa we Tpabea aa ce HaTpynsa onuT B cneundvkuTe Ha paboraTta, a
HanpaseHnTe YCHANA A0 TO3M MOMENT, we HvAAT A0 ronama crenew saryGeuu.

4.2.3.3. Noaxoa 3a empTyannsaumn Ha OMCKOBUTE CMCTEMU;

v" BCHYKM ANCKOBM MACMBM CBbPaHM ¢ pabotaTta Ha x86 BMPTyanMsaLuATa, B TOBa YMCAO U
BUpTyanuute paboTHu mecta we 6vaaT BUPTYannusaupaHu upes IBM SVC;

v Bupryanuzaumata Ha AWCKOBWTE MacHBM WWe npenocTaBM KakTo  QONbAHMTENHA
$YHKUMOHANHOCT KaTe CHHXPOHHA M 8CMHXPOHHA PpEenAMKALUMA Ha gOaHHK, Taka W
CbBMeCTHaTa paboTa Ha pPasNMyHM MOZENN W KNACOBE AMCKOBH MACHBK OT pasfnuiHK
NPOU3BOAUTEAN.

4.2.4. ObopyasaHe
4.2.4.1. Enterprise pewenns (IBM DS8870)

MacusbT 33 cbxpaHeHre Ha AaHHu IBM DS8870 e APOEKTHPAH 0a Ce CApaBA YCNEWHo K
e$EKTUBHO C WHUPOKMUA CNEKTLP HaTOBapBaHMA, NPUCHIUM 33 CbBPEMEHHUTE UHPPACTPYKTYPYW 3a
CbXpaHeHne Ha pgaHHW. MNpuunHaTa To3KW NPOAYKT fa ce M3noN3Ba B Enterprise cpeauTe e BUCOKaTa
NPOUSBOANTENHOCT, HAAEMAHOCT M CHIYPHOCT, KOMTO ocuryprea. HOBOTO nokonenwe flash w
xnbpngum flash cuctemu anaumtenno nofo6pABaT NPOMSBOANTENHOCTTA NPHU YYBCTBUTEAHNUTE Kb
Bpeme aHanusn. DSB870 uma dpyHkumoHanHocT Aa ONTMMMN3MPA 3BTOMATUUHO NPON3BOANTENHOCTTA,
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B 3aBUCMMOCT OT HYXKAWTE, KOETO BOAK 00 HAMaNABaHE Ha BPEeMeTo 3a YAPasASHNE 1 NOANPBIKKA
Ha ANCKOBMA macuBs. TO3M Tun VCTPDI‘/'!CTBB noAObPHAT KPUNTUPaHEe HAa BCMYKK ANCKOBE.

XAPAYEPHM CRELUGUKALIMA:

Awnckosute Macnen o1 cepuata DS8870 umat ChedHuTe XapayepHu cneuMbuKauum:

* Tlogavpxar psa 6poA KOHTPONEPM OT cepuATa Power7+ CbOTBETHO C 2,4, 8wnn 16 agpa.

* Morart ga paznonarar ¢ o 1TB cache namer.

* Morar aa ce nHcTanupar 4o 1536 aucka, Kato MoraT 23 ce pobaeat owe 120 flash kaptu ¢
pasmep 1,8 nHua BbE AonbaHUTENHMA Moayn High-Performance Flash Enclosure (HPFE)

* Morat aa ce MHCTaNNPaT 2,5 MHYOBK AUCKOBE CbC CKOpocCT Ha BbpTeHe 10K v 15K obopoTa 8
MWHYTa, KakTo 1 3,5 nHuosu Nearline-SAS anckose.

¢ lNoaAbpKaT MHCTANMPAHETO Ha A0 8 AONBLAHUTENHN moayna (Nearline-SAS) 3a cucrema.

*  MaKCMMaSHUAT KaNayMTeT 3a CbXpaHeHWe Ha AaHHW Ha cucTemaTa e 3072TB.

¢ Noaavpxat peaepeuparoct Tun RAID S, 6, 10,

NOAABPHAHW GYHKUMOHANHOCTH:

¢ Thin provisioning - Mossonasa geduHUpaneTo Ha noseve NPOCTPaHCTBO OT peanHo
W3NOA3BAHOTO.

* Compression — M2non3ea ce 3a ocBoGOMARBAHE HA MACTO Ha AUCKOBMA macme. CayxuM 3a
CbXPAHEHMETO Ha MO-TONAMO KONUYECTBO AAaHHU 38 4HO W CbILO GU3UUECKO NPOCTPAHCTEO,
6e3 aa ce Hanara notpebuTtenuTe Aa npemaxeart apXUBMPAHK AaHHK,

»  Encryption ~ TexHuka, nsnonssaHa 3a KpUNTMpaHe Ha flaHHK C KpUNTUpaLy, KAy {encryption
key), KaTo RO TO3WU HAYWMH PAHHUTE MmoraT Aa 6bAaT NpoYeTEHW Camo NPU HaAMYME Ha
AekpunTtupaw Knwou {decryption key).
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* Snapshot — Bb3moXHOCT 3a Cb3aBaHe HA KONME OT TOHKA BbEB spemeTo (point-in-time). Mpn
Cb3AABAHETO MY He Ce NPeKbCBa AOCTLITLT A0 AaHHUTe. [laBa A06pa BL3MOMHOCT 33 6130
Bb3CTaHOBABAHE W 1eCHO pe3epBHpaHe.

¢ Clones — BbaMOMHOCT 33 KONUPaHe Ha AaHHN € Uen pesepeupaHoCT.

* Metro Mirror, Global Copy, Global Mirror - MpepocTasAT  AONBAHUTENHW
GyHKUMOHBNHOCTH, HeobxoaMMU 3a OCUTYpRBAaHE Ha HENPeKbCHATOCT B CAy4aW Ha
Bb3HUKHaN npobnem.

* IBM HyperSwap — Ocurypasa 61p3 u egHoBpemeHeH A0CTHN A0 eANHNYHO KONWE OT AaHHW
OT UeHTpPOBe 33 faHHK Ha pascToAnKe 4o 300km.

4.2.4.2. CpepeH Knac yCTpoiCTBa 3a ChXpaHeHue Ha AaHHn (Storwize V7000)

Storwize V7000 e cucrema 3a CbXpaHeHHe Ha AaHHu OT 6noKOB TUN, KOATO KOMBMHMPa
XapAYePHN U COGTYEPHM KOMNOHEHTH, 33 A3 OCUIYDH EANHHE TOUKA 33 KOHTPO/ 1 MO TO3M HaunH ga
yBenuuu edexrrneHocTTa. CucTemata npeanara necHu 3a ynovpeba v edUKacHM BBIMOMHOCTH 3a
ynpaenexne, NOAXOAAWN KAKTO 3a HOBW, Taka M 3a cblecTsysawy IT CTPYKTYPH.

XAPLYEPHU CMNELUUDGUKALIMK

¢ Lack 32 MOHTaX B 19 MHYOB KOMYHWUKALIMOHEH wkad ¢ pasmep 2U (Rack Units).
® BBb3MOXKHOCT 33 6 pasAnuHM moaeNna WacuTa.
o Lacw 3a koHnTpon TMn 2076-112 ¢ Ao 12 3,5 MHuoBM AWCKa.
o LUWacw 3a kKoHTpos TMn 2076-112 ¢ po 12 3,5 MHYoBK awncka + 10Gb iSCSi.
©  Wacwu 3a KOHTPOA TN 2076-112 ¢ fo 24 2,5 MHYOBU AUCKA.
© Llacv 3a koHTpon TMN 2076-112 ¢ a0 24 2,5 nHuosu AMcKa + 10Gb iSCSi.
®  PeszepsupaHoct Tun RAID 5, 6, 10.
e Noaavpsa Ao 240 paucka 3a wack 1 Ao 960 3a cluster.
* NMoanbpa no 64GB cache nameT 3a cluster.
*  MaKCUMaNHoO TErNO C BKNIOYEHH AUCKOBE — 29,6kg.

NOAOBPHAHU GYHKUMOHANHOCTH
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* FlashCopy - TexHonorus, NO3BONABALLE NOYTH MUTHOBEHOTO Cb34aBaHe Ha TOYKH BbB
BpemeTo (snapshots) Ha uenn noruyeckn gGANOBE MAK MacKBu oT AAHHN,

* Metro Mirror (synchronous), Global Mirror {(asynchronous)

¢ Thin provisioning — Noseonasa AebnHUpaHeTo Ha noseye NPOCTPaHCTBO OT PEANHO
U3N0/3BaHOTO,

* |BM Easy Tier — Ocurypasa 38TOMaTUYHOTO npemecTsaHe Ha YecTo U3NON3BAHN A3HHN B
no-6vp3sa paboTha cpepa (srnountento flash) sa no-6bp3 gocrun.

¢ Unified Storage — Ocurypasa eauHeH noTpeButencku MHTePpeAC 3a YNPaB/ieHWe KaKTO Ha
$ainoen, Taka u Ha 6NOKCBMNOTONHN NUHKN.

* 1BM HyperSwap — Ocurypaga 6up3 u €AHOBpPeMeEHEeH AOCTLA A0 eANHUMHO KOTIME OT faHHK
OT LEHTPOBE 3a AaHHW Ha pa3cToanke Ao 300km

* Block-data encryption ~ Ocurypasa gonbaHUTeNHA 3aWMTa Ha OaHHUTE.

4.2.4.3. Flash Quckos macue (IBM FlashSystem 840/ V840)

IBM FlashSystem 840/ V840 e nsuano flash-6asanpaHo ycTpoicTBo 3a chxpaHeHue Ha AaHHM,
HWATO uen € Aa HanpaBW NPUNOXEHUATa u data ueHTpoBeTe No-6bp3n M no-epuKacHu. PasnukaTa
meay sapuwantute 840 M V840 e, ue BTOPHAT NOAALPIKA BUPTYanU3aums. OCHOBHOTO HewWo, Bbpxy
KOeTo e HabnerHato Npu NPoeKTHPaHET Ha Te3u yCTpoiicTea e 6bp3opencTeveTo.

XAPAYEPHI CAELMPUKALMMA

¢ Liack 33 MOHTaX B 19 MHYOB KOMYHMKALMOHEH WKad C pasmep 2U (Rack Units).

¢ Tlopabpska cTaHAApTH 32 pesepsupaHocT TMR RAID 0, RAIDS.

¢ [lo 40TB gocTeNHO NPOCTPAHCTBO NpK pesepBupaHocT TN RAIDS (65TB 6e3
pesepBUpaHoCT)

¢ Mo-manko oT 135 MUKPOCEKYHAN 3aKbCHEHNe NP NPOU3IBOAHO YeTeHe.

NOLABPHAHN GYHKLUMOHANHOCTH
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* Storage virtualization technology — Cnomara 3a YNpas/eHNeTo Ha ApYrv ANCKOBK
MAChBK C TEXHONOTMM 33 BL3ICTAHOBABAHE. Y/I@CHABA MUIPALMATA Ha A3HHMU OT e4HO
YCTPOJ#CTBO 33 CbXpaHEHME Ha AaHHU Ha APYrO.

» Easy Tier — Ocurypasa asTomatuuHa MUTDALMA Ha YecTo W3NOA3BaHWTe AaHHM Ha flash
Namer C BUCOKa NPOM3BOANTEAHOCT, KaTo MO TO3M HaYMH NOBUILABA
NPOU3BOAWTENHOCTTA,

¢  bbpsoaeiicrene — okono 10 nbTH no-6bp3 B CpaBHEHME C APYTH PeLLEHNA.

¢ Flash Caching - Ocurypaga ao 4,5 nbtw noacbpeHMe Ha NPON3BOANTENHOCTTA npu
HaTOBapBaHKA.

* LDAP yaocrosepasaHe.

¢ |BM Real-time Compression — Hamanasa Ao 5 nbTy ePEKTUBHMA KanauMTeT 3a BCEKM
AAN, BE3 AONBAHUTENHM XapPAYEPHN NN CMEeCceHN HaToBapBaHuA,

4.2.4.4. CncTema 3a CbxpaHeHne Ha gakHu [BM XIV

Cncremara sa cobxpavewue Ha panev IBM XIV e npoeKrypaHa Aa ocurypasa aobpa
NPOU3BOAUTENHOCT, CUFYPHOCT W NECHO ynpasnenne. CUCTEMaTa Ce CbCTOW OT OTAENHU MOSYAMK,
BCEKM OT KOMTO e He3aBUCHM CbC CaMOCTOATENHA NameT, AMCKOoBe, MEWAY CUCTEMHH BPbL3KK U T.H.
Mopynure ca cebp3anmn nomesxay cn B napanen c nomousTa Ha TexHonorvaTta InfiniBand.

Ghps InfiniBand HCA ports
2TH,3TRATE, 6T SDe

400 6B fiesh cache

(hpa FC ports
* 12x06bpe or 22x'1 Gdps} S ports
2 infiniBand switches:
« Rudundant iner-modide connactivity
© 600 Ghps tnbal infer-mocie bandwidth
3 UPS mndubes:
= Stable power 10 8 sye4am components
«  Smip shulriowt: upon power cutage:

XAPLIYEPHW CMIELMOUKALIAM

= [lopaupia go 15 Intel Xeon E5645 npouecopa.
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* Mo 90 dmnznueckn appa (180 normuecku, ako ce U3NoN3Ba TEXHONOMATA Intel Hyper-
Threading)

* [io 180 6p. T8BpAM AWCKOBE.

* floaavpska Ao 720GB onepateHa namer.

NOAABLHKAHM GYHKLMOHANHOCTH

* Thin provisioning — No3sonasa AedrHMPaHeTo Ha NoBeye NPOCTPAHCTBO OT peanHo
M3NON2BAHOTO.

¢ LDAP yaocToBepasaHe.

* Murpauns mexay ase XIV cuctemm ¢ nomowra Ha IBM Hyper-Scale Mobility.

* Encryption — TexHuka, u3non3sana 3a KpUNTUpaHeTo Ha DAHHW C KPMNTHAPALL KAOY
{encryption key), KaTo No TO31 Ha4YMH AAHHUTE MOFAT Aa 6vaaT npouetenn camo npw
Hanuyue Ha gexkpunTupauy kmoy (decryption key).

¢ Flash Caching - Ocurypaga ao 4,5 nbty noaobpeHKe Ha NPON3BOANTENHOCTTA NPK
HaToBapBaHUA,

* IBM Real-time Compression — Hamanaga A0 5 NbTh eHeKTMBHMA KaNaLMTET 33 BCEKM AAN,
be3 AoNBAHUTENHN XapayepHN HAK cMecenn HaTOBapBaHWA.

4.2.4.5. SAN KomyTtatopwm

baHkaTta e usBbpWHMNA KoHcONMpauMA Ha SAN KOMYTaTOpMTE M B MOMEHTA TE Ca NO eAHa
ABOWMKA KOMYTATOPM OT BMCOK KAac, obcnyxBallym ABaTa UEHTLPA 33 SaHHK — Uy v Kt KomyTatopure
ca BasupaHm ca oT Hali-BMCOKMA Knac Ha Brocade, goctasenn kato OEM oT IBM. Mpean oxono 3
roAnHW ca 06HOBEHM W Cera ca B NOAAPbIKKA NO AOrosop 3a M3BBLHrAPaHLMOHHA NOAAPLKKA,

ApxuTekTypaTa e 6asupana Ha 8 Gbps fabric c MHTEPECHN MOAYNN ¢ AOCTAaTLUMHO 3anac KaTo
6poit n ckopoct Ha mHTepdeiicn. Te morat Aa 6bvAaT HagrpakAaHK C AONBAHWTENHM MOAYAK,
npeABAdEHN B NUCTa OT 3a43HUETO.

Bevukmn dyHkumm Ha ynpaeneuue na dabpukute, 30HWTE, BUPTYAAM3AUUA, KOMYHWKBUMATA
MeXay caWlToBeTe, salWTaTa Ha AaHHuTe, VSAN ca cbcpepoToueHM 8 TAX. BbB BCeKM OT
KOMYTaTOpuTe e uHCTanupax Crypto moayn 3a 3awuTa Ha FC Tpadmka.
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B 6ankaTa ce ekcnnoaTupat u owe 6 SAN KOMYTaTopa, KoWTo Ca BrpageHn B blade chassis u
npeacTasnagat Access HuBo 3a FC TpadmKa 0T copBbpUTE Tam. B npeasna, e no-FoNAMaTa 4acT ot
HOBUTE CbpPBLPHW NDUNOKEHMA M BHPTYaNU3aLmMA Ce M3NLAHABAT OT rack CbPBbLPH, PONATA MM
HamanAasa.

KaTo usano tasn wrdpacTpyktypa e HagemaHa u AOCTaThUHO NpPOV3BOAUTENHA 33 TEKyLIUTE
HYHAN.

3abenewKa: B criucvka ¢ usuckeaHume modynu 30 06HOBABAHE HG KOMymamopume u
CEBP3AHUME € MAX AUYEH3U Ca fipedsudeHu Modynu, Koumo co usnesny om npodaxba 8 Kpar Ha
2014 200uHa, Hacnednuyu Ha mesu modynu pabomam Ha 16 Gbps u ca ¢ nodobpexu pyHkyuY 30
MHO20-TpomoKoAHa pabomua.

NPEMWUHABAHE KbM 16GBPS MPEHOC

Bce noBeue CLPBLPM M AMCKOBM MacHBm npemuHasat «bM 16 Gbps whvepdeitcn 3a
KomyHuKauua npes FC SAN. NoasuTe oT To3un npeHoc ca:

* Bucoka ckopocT Ha npeHoc — 3akbCHeHWeTo B SAN ce HamanaBa ABOMHO M TaKa
ocsobomaasa no-6bp3o Bydepute Ha copebpPHUTE uHTepdeicu. MNpunowennnata
M3NCKBaAWMK ronam Tpaduk kaTto DB pennukaums, backup & restore.

¢ Hucku 3akbcHenua npu Roundtrip — TMRMYeH npumep ca 3aKbCHERNATA B pPamMKnTe Ha
HAKO/MKO CTOTMH MiCro sec. xapakTepHu 3a FlashSystems SSD auckoeete. Ako BPEMETO
33 OTrOBOp Ce ysennuaBa 3apajgM MO-HUCKWTE CKOPOCTM Ha obmeH, edekta oT
WU3N0N3BAHETO Ha NOAOBHN TeXHONOTH Ce HamanaBa u oBeacmucnn. Taka CeanT Hewa
1 33 0TrosOpHTE OT cache Ha AWCKOBUTE MaCHBH

¢ Buptyanusauua NPIV — ot noeasaHeto cu 8 FC 8Gbps NPIV ctaga mMakniouMTenHo
U3NosasBaHo peweHune 8 Enterprise apxuTtektypute. 16 GBps nossonsea MHOro no-
FONAMA NABTHOCT NO 6poit UHTepdeiictn AedvHULUKN U Ha TpaduKa Npes TAX.
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MNpeanarame ¢ HaBAu3aHeTO Ha CbpBbpHaTa BMPTYanM3auMA OT HOBO NOKOREHWE Aa ce
npemuHe kbm 16 Gbps 3a copsbpure,

SVC 1 V7000 morat ga 6vaat AocTaseHu ¢ no-6bp3un uHTepdelicn, a u 8 TaxHaTa pons e ot
CbLECTBEHO 3HAYEHHE CKOPOCTTA.

AMCKOBMTE MacMBM OT BMCOK KNaC Manko ,M30CTaBaT’ M Bece owe MHTepdeiicnte He ca
AOCTATLYHO AOCTLIHM, HO B PAMKNTE Ha CNEABAWMTE e4Ha ABE TOANHY W TaM OCHOBHUA npeHoc we
6vae npes 16 Gbps.

3aegHo 06HOBABAHETO Ha CbpBLPUTE K ANCKOBMTE MACHBW npepnarame pa ce o6HOBAT
MOETaNHO MOAYANTE HA KOMYTAaTOPHUTE 3a A3 Ce NpemMuHe Kbm 16 Gbps npewxoc B pamknte Ha DC.
Mexay caiiToBe He ce Hanara ga ce aHraKupa Takbe KanauuTeT U 4 x 8 Gbps we 6bae AOCTaTBYHO M
8 6vaeuwe.
MHOTO-NIPGTOKOAEH SAN A0CTBI1

EnHa xapaktepHa ocobeHoCT Ha NO-HOBOTO NoKONEHWe apanTepy g, ye Te Morat ga Guaat
KOHGUIypHupanw, Tbit Ye fa No3BONABaT CMAHB Ha npotokona ot FC -> 10 GEth n obpaTHo. SAN
KOMYTaTOpa npask NPOTOKOAHA TpaHcnauma ot FC Kbm FCOE, NnpoTOKON M3MON3BaH aKTUBHO OT
CbpBbPHUTE NNaTGOPMK, 3a KOHCOAMAMpPaHE Ha Tpapmnka kbm LAN u SAN B eguH Converged
nHTepdeiic n npeHoc.

SAN384B noszsonnea FCOE Tpaduka ga bvae npenecen Ao guckosuTe macusn (06uuaiino
paborewwn Ha FC), makcumanuo edeKTUBHO.

CunTame, ye c HamanABaHe UEHaTa M M3YMCTBaHE Ha HEChBMECTUMOCTUTe mexay Converged
ananvepuTe T03u TUN TpaduK we Ce yBenuumn 1 TprbBea aa 6vae npeaeuAaeH 3a srpawgaHe. ToH Kato
CHUIECTBEHATA HaCT OT KOHCONMABLUNATA Ce NAJA HA MPEXKOBNA NPEHOC, 3 U3UCKBAHVATS Ca jitters,
3arybm Ha NaKeTH M 3aKLCHEHWA €A M3KMIOYNTENHO BUCOKKW, HME Npegpuxaame Toea fa Ce CAyuu
CbIN1acy8aHo € U3NbAHEHME Ha MpeXKaTa CTpaTerka sa peanusauus Ha Active Active DC | cTonKa 3.1.2

Mpu BwaHukave Ha HeoBxoanmocT we 6vae waswpweHa pekondHrypauma Ha
ChllecTeyBawnTe MOAYNM MAV Lie GbAe B3eTO peleHue 3a 3aKyNyBaHe Ha JONbAHWTENEH MOAYN B
ChIUECTBYBALIMTE KOMYTATOPU KAaTO BPEMETO 338 MMNNEMEHTAUMA € OKoAo 2 ceamMuLK creg,
CvraacysaHe C 4oCTaskM v BHeapABaHe Ha FCOE o6opyagaHeTo u npeHoc.

PEANM3AUMA HA DR CAMT

OvaaneyeHocTra Ha DR caiita npasu 3aaavata 3a npeHoca Ha OAHHW U3UCKBA BUHATH CEPHOIHO
NPEABApUTENHO MNaHNPaHe, 3aL0TO aNTEPHATHBHUTE PEWEHWA AaBaT PasNUYHA NON3H.

Npwv u3non3zsaHe Ha BapuanT 3a DWDM unu APYr TR NpeHoc OT TO3K TMN wWe TpaBea aa ce
NPOMEHAT MHTEpdERCHNTE HAcTPOitKu Aa ce Aedunnpat no-ronemu Gydepn 3apaau no-gbaroto
Tpace. lNpenmyuwectso e, ve n aBete SAN dabpurm we 6vAaT BMAUMK 1 SAN pecypenTe um Wwe 6baar
AOCTBNHK Npes TAx. SAN384 ynpaenasa gobpe Tpaduka Mexay CaiToBeTe a B OTAINEYSHWR CaNT He
npeasuxpame ronama SAN cpepa Thi ye MosKe ga ce usnonszear IBM System Storage SAN48B-S, ¢
no-mankua footprint u 6poit noprose.
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I1pn nanonssawue Ha IP He ce Hanara pa ce n3irpamaa anrepHaTneeH npeHoc 3a FC paHHuTe 1
MOXE A3 ce u3berHaT npobnemn ¢ npeHoca M HacTpoiikuTe B 6vaewe. HeynoberBoTO TYK €, Ye
PECYPCHTE — ANCKOBH MACHBH, CHPBBLPW W NEHTOBN BHEMNOTEKM He Ca B eHa M CbLLa 30Ha U Tpabea
Aa CE OpraHusnpa Apyr mexaHnuabm, KOMTO aa rn obeauHn — Hanpumep Storage Virtualization uau
Aa ce winon3sa AMpeKTHO Storage-Storage Replication.

KoiTo u noaxoa aa 6bae npeanp#eT, NPeHOCA Ha AaHHNUTe OT ZUCKOBMTE MacnBn Kbm DR e oT
U3KAIOUHUTENHA BAXKHOCT M @ B OCHOBATA Ha NPOEKTa 3a OTAANEUYEH LUEHTHP 3a AaHHW. PaboTata no
Peann3aymaTa € 8 3aBUCHMOCT OT FOTOBHOCTTa HAa NPEHOCA KbM TPETMS CalT M Ha OCTAHANOTO
obopyasaHe. OpraHusupaHero, KOHGUIYpUPaHETO M NYCKAaHETO B eKCRNOATAUMA Ha SAN u rnpexoce
OKoNO 2-3 meceua

4.3. Backup & Archiving

3a ocurypaBaHe Ha HOPMANHOTO GYHKUMOHMpPaHE HA eawH CbBPEeMEHEH LIEHTbP 3@ ZaHHH, €
Heobxoaumo fa ce 06bpHe cepro3HO BHUMAaNHMe, Ha MeToANTE 33 Cb3AABAHE Ha PE3EPBHMU KONHMA U
apXMBMpaHe Ha faHkuTe. MoNUTHKNTE 32 apXMBMPaHE K Cb3AaBaHe HA PE3ePBHU KOMUA Cblo Ca
MHOTO BaXHa 4act, OT eQHO pelueHne 33 apXUBUPaHE U CHb3AABAHE Ha PE3EPBHM KONWA Ha AaHHUTE.
ColuecteyBaT ABa OCHOBHW METOAA 33 CbXPaHEHWUE HA TaKa Cb30ANEHNTE APXMBU W PE3EPBHN KONUA
T IEHTU U TEBPAK ANCKOBE, BCEKN AMH OT METOAMTE MMa CBOMTE NPeaUMCTEa W HeAOCTaTbum. 3a
cb3aasaHe Ha fobpe paboTewlo pewenue e HeobxoanMo Aa 6bAAT M3NOA3BAHK M ABaTa MeToAa.
TekywoTo cheToAHMe Ha MHGPACTPYKTYpaTa 3a Pe3epeBHN KONWA pasunTa NpegumMHO Ha NeHTH 3a
CbXpaHEHne Ha AaHHwTe. [Pl apXMBHUPAHETO M Cb3AABAHETO HA PE3EPBHM KOMMA MMa ABA MHOTO
BaMHW N3PaMeTLPa:

* RPO (Recovery point objective) — uapaznsa ,Bb3pactra” Ha daiinosere, Konto Tpabea aa
6bAaT Bb3CTAHOBEHK, 32 A3 MOKE YCAYTUTE W CHCTEMUTE A& 6baaT NpuBeaeHU B HOPMANHO
paboTHo cheToAnNe;

¢ RTO (Recovery time objective) — uspasasa uenesusa MHTEPBAN OT Bpeme, B KOWTO YCAYrUTe U
cuctemute Tpabea Aa EbAAT BBICTAHOBEHM B HOPMANHO PaBOTHO CHETOAHNE;

Ha 6asa Wa Tesu napameTpw, peweHueto 3a apxmsupaHe U Cb3aBaHe Ha pPe3epBHY KonuA,
TpAbBa aa 6bae cbagaaeHo Taka, ve Aa OCMIYpABa egHOBPEMEHHO MUHUMANHO RTO ¥ makcumanko
RPO. Pasrnempaiiku cneundvkata Ha TEKYLLOTO PELIeHWE 33 aPXMBEMPaHE U Cb3aBaHe Ha pe3epBHU
KOMWA, CTaBa ACHO, Ye TO He MOXKE A3 OTFOBOPK Ha TE3U M3UCKBAHWA. 3a Cb3gaBaHe Ha edekTmeHo
PEWEHNE OTIOBAPALLD Ha M3UCKBaHKMATA, TPAGBa Aa Ce HaNPaBAT NPOMEHM NO TEKYILLOTO peweHue,
Kato Ce 3ana3H MaKCMManHo HanuuHoTo obopyasaHe.

Kbm cbuiecreysauioto pewenne tpabsa ga ce aobasar BUCKOBN CUCTEMU, 33 Cb3gaBaHe Ha
PE3EPBHN KOnnA BBLPXY TBLPAKM AUCKOBE, KOWTO A3 Ce M3NOAN3BAT 32 KPATKOBPEMEHHO CHXPaHABAHE
Ha AaHHKTe — MaKcumym 60 aHu. Chep ToBa AlaHHKTe we 6baaT KOHCONMANPAHN B MECEYHWU apXNBHM
Konmna K we 6baat KonupaHu BLPXY NEeHTOBUTE BUEANOTEKRM 1 CbXPaHABaHKM Tam CNPAMO NOAUTHKUTE
33 CbXpaHeHHue Ha apXMBHK KONKUA Ha gaHHKTe. [laHHUTe OT ABaTa UEHTLPA 33 JaHHN LY n KU, we ce
PENIMKNPAT NOMEKAY CW, KATO M B ABATA LEHTLPA 33 AAHHM, e Ce CbXPaHABAT pesepsHUTE Konua
Ha AaHHUTE OT APYIMA UEHTLP 33 AaHHW. Tean gaHHKk we GbaaT pennnuKkMpaHu B TPeTH pesepseH
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HEHTBD 33 A3HHW, KBARTO e Ce CbXpaHABaT B CAY4aii Ha NpupoaHo BeacTeue Waw aBapuA B
OCHOBHWTE UEHTPOBE 33 AaHHW. BCUUKW apXMBHM AaHHM OT NeHToBUTE BUBAMOTEKN B OCHOBHMA
UEHTBP 33 AaHHK, wie 6baaT pensMKUpaHn BbPXy NEHTOBUTE BUBAMOTEKN B PE3EPBHUA LUEHTBP 32
AAHHK. (10 TO3W HauH pe3EPBHMTE KONWA U apPXMBHMTE KONWA Ha AaHHMTE We ce cbXpaHasaT
MHHUMYM Ha ABE reorpadcKn OTAANEYEHN NOKALWK.

C uen yckopasaHe Ha npoueca No Cb3fasaHe Ha PesepBHUTE KONKUA M apxMBn, codTyepa 3a
Cr3nasaHeTo um Tivoli Storage Manager, we konupa ganunTe AVPEKTHO OT CHUMKY (snapshots) Ha
ANCKOBHMTE MacMBM W BUPTYANM3ALMATA Ha AMCKOBMTE MacvBW. (10 TO3M HauMH BpeMeTo 3a
apXMBMpaHe U Cb3AaBaHe Ha Pe3ePBHN KONMA, 3HAYNTENHO e Ce HAMANMW, KaTo B CbWOTO Bpeme
NapasuTHOTO HaTOBapBaHe BbPXY OCTaHaNaTa vacT OT MHPPaCTPYKTYPaTa, Chluo we bbae HamaneHo
3HauuTenHo. 3a no-406po ns3nonasaHe Ha ANCKOBOTO NPOCTPAHCTEO HeobX04MMO 33 ChXpaHEeHHME Ha
PE3EPBHUTE KONKSA, We ce N3NON3BAT TEXHONOIMH, KaTo AeAYBANKaUMA 1 KOMMPECUA Ha AaHHHTE.

Codryepa we msnonssa wnterpauma ¢ CHWECTBYBALNTE NPUAOMEHNA M NO-TO3N HAYMH, WE
OCUMYPU MAKCUMAnHO YA0BCTBO NPy yNpaBNeHNeTo Ha pesepBHUTE KONUA BPXMBHUTE KONMA Ha
AaHHWTE,

C uen ocurypreaHe Ha MaKCUManHa BEPOATHOCT 3a YCNeWHO Bb3CTAHOBABAHE Ha JaHHWTE,
codTyepa we 6vae HacTpoeH Aa NPasu NPOBEPKA 33 BLICTAHOBUMOCT Ha AaHHUTE, CNep Cb3fasaHe
Ha peseperuTe KonUA. 1o TO3M HauMH, LWe Ce rapaHTUpa, Ye AaHHUTE MOTaT A3 6bAAT Bb3CTAHOBEHN
OT pe3epBHUTE KOMMA U aPXUBHUTE TaKMBa.
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Cu3papane Ha pe3epEHM HONMA Ha
AVCK AWPEKTHO OT SAN

CvagasaHe Ha pe3epBHM KONMA Ha
AWCK AMPEKTHO OT SAN

PezepseH ueHTup
33 AgHHW

Ce303B3HE H3 APXMBHA KONWA Ha
AIHHNTE BLPXY NeHTOBK BubBnuoTe n
AAPEKTHO oF SAN

Pe3epeHM KONWA Ha JaHHWTE
oT 1Y 1 KLl

Apxme Ha flanHuTE OT LIY u HL|

4.3.1. NeHToBW BMBAMOTEKNK

baHkaTa exkcnnoatvpa ase nentoen Gubnuotexm TS3500 & DC 8 llenTpanHo ynpasnenne n
TS3310 8 ,Kacoe weHTbp”. [isete 6ubanotern ca 8 €KCnnoaTauMA OT OTAABHA M KaTo UANO ¢a ¢
AOCTaTLYEH KanauMTeT 3a Hy)auTe Ha BaHKaTa.

Bubnnorekarta B ocHOBHUA caitT e exunupaxa c LTO4 n LTOS ycrpoicrea u neutw, 6, Kacosu
ueHTLp” ce bubnnoTekara e exunupana c LTOS/LTO6 ycTpoficTea.
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Bubanotexkute ca 8 4 roauwen AoroBop 3a NOAAPHKKA W Ce M3NOA3BAT AKTMBHO, KAKTC 33
sanassaHe Ha AaHHWTe, COPTYEPA M ONEPALMOHHNTE CUCTEMM, TAKA W 32 NOAAPLIKKA HA APKUBHM
BAHHW M CbCTOAHWA Ha OCHOBHUTE NPUNOMHN CHCTEMM B BaHKaTa.

4.3.1.1. KoHUenuMa v CTbNKK 3a Pa3sBuTHe

C Teuenne nHa Bpemeto ca ce cbbpanu 3HauMTeneH 6poit neHtM ocobeHo oT no-crapute
nokoneuna LTO4, KoWTo He ca epeKTMBHYU 3apasiu KanauuTeTa n CKopocTTa Ha paboTa. [lo Kpaa Ha
excnnoatauuaTa (rapaHTipaHna 6poi aanuck) e gobpe aa ce NPOALAMN aKTUBHOTO MM NON3BaHe.
Ho obemuTe Ha apxueuTe ca QOCTaTBMHO ronemu, a M GaHKaTa YeCTO BL3CTAHOBABA OT ABHTH
HHGOPMALUUA 33 CUCTEMUTE ¥ TO3W NPOLEC & BPEMEEMBK M TpAbBa Aa ce 00bLPHE BHUMaHMe 3a
noaobpaeane Ha edeKTMBHOCTTA,

Hue npeanarame aa ce 06HOBAT yCTpoiicTBaTa, THil ye BAa ce npemunHe kbm LTO5-LTO6 v Ha
6a3a Ha Tax ga ce Tbpcyu peweHne 3a MHOFOTO HanuuHw LTO4 nenTy.

Hanuunata nHdopmaumna sbpxy LTO4 neHTn moxe aa 6bae KoHCONWAMPAHA BbPXY HAKOMKO
nMbTW no-mansk Bpoii LTO6, a cnep tosa LTO4 ga 6baat sameHeHn ycTpoicteata ¢ LTOG. Mo-crapuTe
YCTPOICTSa Aa 6bAAT N3BEACHM OT EKCNNOATALNA NOETANHO.

Cnen warpaxpaHe Ha TpeTMA UEHTBP 33 AaWkW Npegnarame Toi aa Gvae HaToBapeH ¢
3afa4aTa 3a Cb3/aBaHe U NOALPBLIKKATA HAa BPXMBA HA MHHOPMALNOHHUTE CUCTEMM,

4.3.1.2. Bekwvn 1 Bb3CTAaHOBABAHE OT AUCKOBE

B 6vaewe ce ouaksa AanHMTe Aa HapacTBat, ACNYCTUMOTO BpemMe 3a Bb3CTAaHOBABaHE Aa
Hamanasa. Hecto ganHuTe, kouTe GMBAT TbpceHM HOBM, a 3aABKWTE PasHOO6pasHK. OcHOBHMTE
npobsemu Ha nenTosnTe BUBNMOTEKN Ce ABAKAT Ha TAXHATA TEXHONOIUS — Tbpcene U 0BHOBRBaHE
Ha KaTano3n, NOATOTOBKA Ha NakeT 3a BL3CTAHOBABAHE, TbPCEHE W M3BAWMMAHE Ha cheunduuHa
nHPOPMALMA NN Gaitn (3a pasnuka ot NbAHO Bb3CTaHOBABaHe),

Komnanuure nmar PEWEHNE B Ta3K HACOKa, KOUTO Ce CeeXAaTt no:

* Virtual Tape Library (VTL} - 06ukHOBEHO AMCKOB MaCuB emMynupaly paborara Ha 6ubnunoTexa,
ECTeCTBEHO ce BNWCBa B apxuTekTypaTa Ha TSM 1 Hamanaga sHauuTenHo BpemeTo 3a
TbpCeHEe W U3BANYAHE Ha AaHHW 0T BubnnoTekaTa;

e [Jeaynnukauma v KOoMNpecMAa — B KomBuHauus ¢ VTL AONPUHACAT 338 NO-edheKTMBHOTO
W3N0ON3BaHE Ha JMCKOBOTO NPOCTPAHCTBO B YCTpoiicTBata, edeHTUBHO HAMAanABalKK
OnepaLnuTe Kbm U OT ANCKOBETE M AONBAHUTENHO BPEMEHATA 3a TbPCeHe Ha MHGOPMALMA;

Pewerneto Ha IBM® ProtecTIER 3a AEAYNAUHALUMA Ha AaHHn NoaoOpABaT apxMBupaHe W
Bb3CTAHOBABAHe cnes OeacTene onepauuu npu HamanseaHe Ha onepaTtMBHWTE pasxoaM W
notpebaenune Ha eHeprua. JanuuTe moraT ga 6baart PENNVKUPAHN MEXAY LEHTPOBETE 33 AaHHW H
PE3ePBUPAKHN B CNYYali Ha HYXAA M NPeMaXxBa HYKAaTa OT TPAHCNOPTUPAHE Ha KaceTu. B 3aBMCHMOCT
OT TMNa Ha AaHHW ePeKTMBHOCTTa Ha aNTOPUTLMa MOKe Aa crurie 10:1.
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4.3.2. Tivoli Storage manager

BreapeH e codryep TSM 3a Backup & Recovery ¢ BHeADEHM NONMTHKW 33 apxMBUpaHe Ha
usnata uHppacTpyktypa. MNonutukata npunoweHa sa MHOPacTpyKTypaTa € B CbOTBETCTBME B
H3MCKBAHMATA M A0BpUTE NPaKTHKY:

- Bweceammyen mbaew Bekbn Ha 6a3n AaHHW, NPMACKEHMA U AANOBE H3 ONEpPauUOHHK
CNcTemu
- BmepHesen yactnuen (incremental) 6exsn Ha Gaante ganHK, NPUACIKEHWA K Ap.
- Donbauntennn backup cecum npeam w cnep CNeunanmMsMpann cubutMa 3a uact or
MHGOPMAUNOHHHTE CHCTEMK:
o Tpean u cnep npuknlouBaHe Ha oTUETEH NepUog,
© Mpean n cnen cuctemnn npomenn B codTyepa, HOBU Bepcum, Imports & exports
O PerynapHu NbaHn apxnBHW NaKeTH 3a apxuBupaHe

TSM cTom B ocHoBaTa Ha DR CTpaTernata Ha BaHKaTa, U3N0A3BAT CE BbIMOMKHOCTUTE My 33
pe3epsnpate Ha AaHHUTE BLPXY ABaTa CaiiTa M Ce M3BLPLIBA online penAnKaLmMa OT €ANHNA CAIT KbM
APYTUA, C Len BCUYKM AaHHUTe Aa 6baaT AyBaupann n 8 NoCheaHO aKTYanHO ChCTOAHMA. 3aepHo ¢
TOBa C€ BOAM apxuB, KOWTO cnopes npasunata Ha 6ankata WM perynauwute B 6paHwa e 3a
CPaBHUTENHO ObALI NEPUOA.

Hue cuutame, ye Tpabsa ga Goae ycKkopeH npoleca upes noacbpera nHterpauma Ha TSM ¢
ANCKOBUTE MacKBK M SAN 1 NON3BAHETO M 3a NO-6bP3 U ePeKTUBEH HaUMH 3a backup & restore.

4.3.2.1. Copsbpn

T5M cbpebpuTe Ha HaHKaTa ca CPaBHUTENHO HOBM U OTrOBAPAT HA U3UCKBAHWATA 3a 6bpan 10
W CPaBHWUTENHO ronemu HaTOBAapBAaHUA Ha NameTTa M npouecopa. B Gvgewe, ¢ yBennyasane Ha
kanauuTeta u aobasaHe Ha ycayrn 8 TSM — 3a aeaynaukaums v Server-less 6exbn, HaTOBapBaHETO M
TpaguKa npes TAX we ce yBenuuw, G morno ga ce NAaHWpa NpemUHaBaHe KbM HOBATa reHepauma

-Npouecop: 6-core 3.89 GHz POWERS Processor Card 6x 1-core
activation of #EPX1

- Namert: 2 x 16GB Memory DDR3 DIMMs,

- Tewpa anck: 6+6 storage backplane with split bay option,
146GB 15K RPM SFF3 SAS Disk Drive (AIX/Linux)

- CodTyep: AlX Standard Edition PowerVM Enterprise edition ¢
NMUEH3N 38 BCUYKK Adpa

- 2 AC Power supply - 1400W

EPY1 One Processor Core Activation for #EPX1 1
EM83 16 GB DDR3 Memory 6
ENOB PCle2 LP 16Gb 2-port Fibre Channel Adapter 2
ENOL PCle2 LP 4-port{10Gb FCoE & 1GbE) SFP+Copper&RJ45 2
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4.3.2.2. Server-less backup

3a HamanasaHe Ha Gexbn Nposopeua Aa ce M3RON3BaT snapshots o1 anckoBuTe macKen u cnep
$uKcnpaHe Ha aaHHUTe, Backup CbpBbpa M3sbLPLEA APXMBUPAHETO ¢ MAKCUMaNHa CKOPOCT, 6e3 pa
BANAE Ha paboTaTa Ha OCHOBHMTE MaWWHAK,

Pabotata ce nognomara ot nuTerpwpamnma Tivoli FlashCopy Manager codTyep, uHterpupaH e
6asunTe fakHKM U NPUACKEHUATa KaTo SAP.

Backup ce u3BbpLuBa B cnegHMTe cTLNKM:

1. Wunummnpane or TSM — Ha 6asa PEryAApHa NOAMTUKA WAW Npefu CblUeCcTBeHM
cucTemHm cvbutna
2. V3evbplusa ce apxMBUpaHe Ha BCHUKHM Aanoee ot TMna — RootVG, App. Volumes, npes
Hopmankma TSM arewT npes mpewata. [awuuTe ce cbxpamssaT 8 obnacTTa 3a
Aeaynaukauun, 3a no-6vpa u edpekTuBeH poCcTLA.
3. FlashCopy Manager MHUUKKPpa nocneaocsatenHe nNpemuHaBaHe Ha OANOBeTe Ha
6a3nte panwu (data, arch, logs) B hot backup, 3a aa nonyum KoHCUCTEHTHO KONMe:
a. fpeBkniouBaHe Ha CbOTBETHWA AAN B Hot-backup, koeto uzunctsa Gydepurte
¥ NPABK AANA KOHCUCTEHTEH
b. [uckosua macve HMUMMPa pasaensHe Ha KonuaTa 3a Cb3gaBaHe Ha snapshot
¢. Cnep npukniousane Ha T.b HopmanHaTta pabota - R/W ce Bb3cTaHOSABa
d. MNpemwuHasa ce kbm cneaBaw, asn.
4. Cnep npukniouBaHe Ha NPOLECa, KOWTO HE OTHEMA NOBEYE OT HAKOMKO CERYHOM
MMame KOHCUCTEHTHO CbCToAHME Ha a3nTe M NPUNOKEHUATa B 4ANOBE HE3ABUCUMM
OT OCHOBHMTE JaHHW
5. MpexsbpnAme ganHuTe BBPXY APYTr CbpBbp W uvsBbplBame bBekbn. ToBa He e
Heobxoaumo fa Bvae B n3BBLHPabOTHO Bpeme u ce NPaBKn C MaKCHMaNHa Bb3MOXHA
CKOPOCT.
2. BwvamoxHo e ga ce vHMumupa
6. [auunre ce pasnonarar s deduplication store, KbAETO Ce CbXPaHABAT Camo PasnuKUTe.
7. Chep n3TMuaHe Ha BpemeTo onpegeneHo 3a CbXpaHeHue sbpxy 6bp3 apxus (VTL nau
Deduplication Storage Pool) ce npexsbpna Bbpxy apxue Ha neHTH.
BvacraHoBRBaHE:
1. Whnunupane va Bb3CTAHOBRBAHE WM YTOUHABAHE HA WSTOMHWKA — IEHT3 MAW
deduplication area
2. MoaroToBKa HAa ANCKOBMA MACHB KaTo ce OCUIYpPABa NPOCTPEHCTBO B temp obnactute
3. CrapTnpa ce Bb3CTaHOBABAHETO Ha AAnOBeTe — Gasy AaHHK, daitnoeu cnctemu nam
NPHUAOKEHUA (BHIMOXHD € A3 CE NOAFOTBYN Y LUANOCTHO Bb3CTaHOBABAHE)
4. Tpn NpUKNIOYBAHE HA BL3CTAHOBABAHETO Ha CbpPBLPA WE MMame KOHCHMCTEHTHO Konune
Ha AaHHWTE BBPXY SUCKOBWUA MAacHB
5. .Mpukavame” rpynata Snapshot Ha MACTOTO Ha AeicTBawaTa fo cera
6. CrapTnpaHe Ha MalWMHaTa MK pecTapTupaHe Ha 6asata
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4.3.2.3. Deduplication

Aeaynankaunata pewasa eann npobnem, KoitTo ce NoABRBa NPH U3TONZBAHETO HA ANUPEKTEH
AOCTLA A0 AMCKOBETE — HEBB3MOMHOCT Aa ce npaew Incremental backy p.

AreHTute Ha TSM usroTeaT 6a3a AaHHK Ha apxusnpaHnTe 06eKTh U NPU W3BLPLWBaHE 3a HOB
incremental 6exkbn Te chegAT aa CbXPaHABAT CaMO NPOMEHEHMTE OT nocaegHua Bexbn obeku,
APaMaTUYHO HaMaNABANKK BPEMETO 1 3a@TOTO NPOCTPAHCTBO.

B cnyuan c puckosun Gexbn Hama 0B, HaunH Aa ce pasbepe, Ko OBEKTH B CbOTBETHHA AAn ca
HOBW MW npomeHenn. [efynankaunata paboTH CbC CTATMCTUYECKM anropHTMu W pazraemaa
AZHHNTE OT NO-HUCKO HNBO KAaTO TbPCH NOBTAPAUM CE YACTK OT AAHHUTE, HE3ABMCHMMO OT BPEMETO
MM 3a Cb3faBaHe.

Monowutenen crpannuen edekr Ha AEAYNAnKaUMATA e, ve 3a pa3nuka oT incremental backup
BPEMETO 33 Bb3CTAHOBABAHE € NOYTU AHO W Cho. O6HualiHO B Kpar Ha ceamMuaTa ce M2BLPLIBE
nbaeH beksn oT kouTo ce cTapTpa cepua oT incremental backu S, KONTO Ce W3BbPIUBAT BCAKA HOLL
B paboTHMTE fHK KaTO OTPa3ABaT camMoO NPOMEHHTe OT npeguwHaTa Hol, A0 KpaA Ha paboTHata
ceamnua. Taka MpU BLICTAHOBABAHE B NeTbK, TPAGBA 4a Ce BLICTAHOBM NBAHME BeKbn oT
nocneaHaTa HeZena U NoCAeADBaTENHD 4a Ce NPUACKAT BCUMKKM incremental backup oT noHegenHnk
A0 4eTBBPTLK. MNpouec Tpygoemybk, BaseH ¥ 3aBUCH OT TOBA 43N HAKONKO nopeaHn Bekvn cecun ca
38BbPLUMAW YCNELWHO...

BrpagenaTa B TSM gegynnukauma moxe Aa ce M3NON3BA CbBMECTHO WM ANTEPHATMEHO Ha
NpeaANoMeHOTo No-rope pewenue Baaupano Ha IBM® ProtecTIER. MNokazaHo no-noAay Ha rpadukarta.
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Hue npegnarame ga ce CTapTnpa ¢ ABa AMCKOBM MacuBa OT Tuna V7000 koHdurypupaH 3a no-
ronemn obemm OT AaHHWM M BMCOKa CKOPOCT Ha NOCAEAOBaTENHN ORepauuk HYeTeHe M 3anuc
Hanpumep:

2076-524 | 1BM Storwize V7000 SFF Contrel 1
5305 | 5m Fiber Cable (LC) 4
1
1

9730 | Power Cord - PDU connection
AHB1 | 8Gb FC Adapter Pair
AHF4 | 1.8TB 10K 12GB SAS 2.5 Inch HDD 24

Te A2 npepocTaBaT KanauuteT okono 35 TB cnea RAID n pa crymar Ha TSM cepebpute 3a
MACTO, B KOETO Aa Ce CbXpaHABaT AgaHHMTe 3a oKono 30-60 AHW npean Aa 6bpaT apxMBMpanu.
dyHKUWOHaNHOCTTa Ha TSM 3a PENAUKALNA 32 OCHIYPABAHE HA PE3EPBHO KONME @ NPOABANKN ba
Ce M3NoN3Ba aKTUBHO 3a DR,
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4.3.2.4. IBM® ProtecTIER

fipn yBennuaBaHe Ha M3WCKBAHWATA 33 06em M CKOpOCT Ha onepaunnte, Moxe aa Guae
Heo6X0AUMO NPEMUHABAHETO KbM tneumanusupaHo ycrpoicreo IBM® System Storage® TS76506G
ProtecTIER®, 3a aa ce 0CBODOAAT CLPBLPUTE U AMCKOBMTE MACHBM OT Tasu 3apava. To npeaocTasn
chepHure:

* flo 2,500 MBps wan 9 TBph virtual tape library (VTL) noctoawna 6ekvn
NPOH3BOAUTENTHOCT C ReAYAAWKAUWSA

* [0 3,200 MBps nim 11.4 TBph VTL noctoaHHa CKOPOCT HA Bb3CTAHOBABaHe

* Kanauwter yseanuasauw ce necHo bo 25PB

* File System Interface (FSI) 3a network-attached storage (NAS}-6asnpann cpegm,
eaHoBpemeHHa noaapbkKka Ha Network File System (NES) v3 3a UNIX kamenTy u
Common Internet File System (CIFS) 3a Microsoft Windows 6asunpanm cpean.

4.4. Cuctemen codTyep

4.4.1. Cuctemu 3a Habnoaermne u YNPaBAEHUE Ha N3YNCAUTEHU PecypCK

B mMomeHTa ce pasumTa Ha gBe OCHOBHM niaTpopmn 3a HabnwogeHne v ynpaBneHue Ha
n3uncanTenHnte pecypcn TPC m VMWare Operations Center. OT TAx ekuna Ha 6aHkata chegu sa
HanU4HUTE pecypck v TpeHAoBETe 3a M3NON3BAHETO MM M B3MMa PeLIeHNA 33 6vaeworo passuThe,

Hue npegnarame 1o3u noaxopn ga 6vae 3anaseH u NPy peannsauMa Ha NPoeKTa 3a vacTeH
obnak BHB aa ce sL3n0NaBa OT HOBUTE CpeacTsa 3a HabBaloaeHne W ynpasaeHne AOCTLAHKM OT Tam.

M3nonssaHeto Ha Tekywus copTyep napanenHo c HosuTe OYHKUMK Wwe ocMrypw nnasen
NPEX0A Ha eKNNa M TbAIBH KOHTPOA BbPXY NPOLECa.

4.4.1.1. Tivoii Productivity Center

Tivoli Productivity Center e WHCTanupaHo B cpepaTa Ha bankaTa ¢ Pokyc BLpxy HabnogenneTo
Ha SAN wudpacTpykTypata, HO To npuTexasa GyHKUNK, KOMTO rO NPaBAT M 3a HabnloaeHue Ha
BUPTYanHa cpega:

® EAMHHa KOH30Na 32 YNPaBNEHWE Ha BCMKK TUNIOBE AaHHN Ha avck, dbnaw, daiinose
u obexrTHY cTopAnIKK

* Onpocren untepdeiic Ha agMMHUCTPaTOpa BrAouBaw, Web 6asupaH untepdeinc,
VMware® vCenter™ plug-in n Cognos® Business Intelligence oTyetn

* YnpasneHue Ha mMacuBM M yCTPOICTBa NO3BONABAWM 6bp3a nHcTanauma ¢ agent-
less ynpasnenue

* WWTefpupano ynpasneHWe Ha NPON3BOAMTENHOCTTA C BLIMONKHOCT pa ce
Habnwgasa end-to-end — eknOYBaKK ycTpoicteaTa, SAN $pabpukute n guckosute
mackek. C HoKyC KbM CTOPHAK MHOPACTPYKTYpaTa, HO C AETAaNAN Kbm XOCTOBE W
BnpTyanHmn cpeau cnomara 3a 6bp3oTo paspewasaHe Ha npobaemu
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® Ynpaenenwe Ha PenNMKaUWMA Ha AaHHMTE NO3BONABA C noaapuika Ha Windows,
Linux, UNIX 1 System z paunu.

KaTo yacT 0T cbpsbpHaTa MHPAcTpyKTypa Power cbpBbpUTE NPeaoCTaBAT OaHHW 33 3aeTuTe
OT TAX PeCcypcn B AUCKOBHTE MACHBH, MEXaHMIMUTE 33 PENTMKALLKA, M3FOTBAT Ce perynapHu otyetv
Heobxoanmn 3a nnannpaHeTo Ha IT.

4.4.1.2. VMware vSphere with Operations Management

vSphere with Operations Management npegnara no-uHTynTMBEH notpebutenckm nutepdeiic,
OTKOAKOTO vCenter CbpBbP M NOAOEPABA BIMOMHOCTY 33 MOHWTOPUHT, upe3 pobasane NPorHoaeH
aHann3, 3a pa NOMorHar ¢ no-6bp3o oTkpueaHe Ha Npobnemu w Bb3CTAHOBABAHE, KAKTO M No-
e(eKTUBHO YNpaBNeHHe Ha pecypenTe.

Unified Command Console nokaszsa Kknio4oem NOKasaTenn 3a M3NbLAHEHWE B NecHO
MAEHTHOULMPYEMU LIBETHM 3HAYKH U OCUIYpRBa UANOCTEH NOrAeA B TOBA, KOBTO € yNpasneHue Ha
HAaCTOALMTE U NOTeHUMaNHNTe npobnemn BbaewWwo npeacTasane u ynpasneHue Ha KanaumteTa.

MOHNTOPNMHIS Ha M3NbLAHEHMETO 1 yNpaBAeHKETO Ha Kanaumteta aHaav3npa vCenter AaHHM
Ha paboTaTa Ha CbpBbLPa M Aa YCTAHOBAT AUHAMUUHY Nparose, KOUTO NPEAOCTABAT MHTENNIEHTHI
NPEAYNPEXALHNA 33 3APABETO Pa3NagaHNA, NPEUKK 33 ePEKTUBHATA H HEAOCTHF Ha Kanauurer.

¢ [JlaHHK 32 NpOM3BOAMTENHOCTTA Ce abcTpaxupa fo 3apaBHUM, PUCKOBU W edeKTUBHOCT
MEpKM, KOMTO TA NpPeaoCTaBA C  ONEPAUNUM  BUAMMOCT  KbM ederTBHO
uaeHTMOUUMpaKHe Ha pa3BuBawmTe ce npobnemm ¢ NPOMU3BOAUTENHOCTTA C NO-MANKo
BREME W YCUAUR.

* YnpaBneHHeTo Ha KanaLuTeTa Nomara 3a paskpusaHe Ha cBoGOAHW pecypcu mMAaw
overprovisioned BAPTYanHU MalWMHK, 33 Aa CU BLPHE M3AULWIHUA KanauMTeT W yBeNNUK
VM nabTHOCTTA,

*  BB3momHOCTH ca ekBMBaNeHTHU Ha Standard edition Ha vRealize Operations Manager
U AOCTbNHKW KaTo tool, KOWTO ce MHCTanMpa B pamKuTe Ha MUHYTH.

¢ vSphere Hardening nposepsga vSphere & obnactta ua curypuocTTa u npunara
MPaKTUKK.

loBMweHa NpouzBOAUTENHOCT M HAaAMYHOCT Ha KPUTMUHW NPUACIKEHHA Ype3 HOBY M
noaobpena dyHKUMOHaNHOCT A3Ba NO-roNAama MbBKABOCT, @PEKTUBHOCT W YCTOMYMBOCT NPU BUCOKM
HWBa Ha obcnyskeaHe 3a BawmTe UT cpeau.

4.4.2. Cnctemn 3a HabnogeHune v ynpasieHue Ha PenanKaumaTa Ha AaHHUTe

TPC for Replication npepocraesn CnepHUTE NpeauMCTBa:

* Cnepexe Ha CbCTOAHMETO Ha AANOBETE BB BCUYKMTE AMCKOBM MAcCHBH YYacTBawy &
pennauKaumaTa;

* Wurerpauma c AIX Basic HyperSwap for High Availability. Muoro BamHo npeggnp
$akra, ye OCHOBHUTE BAHKOBM cHCTeMK paboTaT ebpxy AIX nnathopma.
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* Koopannupane va Copy Service dyHKummuTe (Metro Global Mirror and Multi Target
PPRC (MM and GC).

* EauHen codTyep 3a ynpaenenue Ha BCMHKM MacMBu y4yacTBaluM & penauKauuaTa,
NPEAOCTABALL NaHeNH 3a rpaduUueH 1 KOMaHAEH Pea Ha ynpasAeHHue.

® SNMP ussectasanmua npu npobnem/npomaHa B cbCToAHNETO Ha penauvkaumnnaTa.

* Kowndurypauus 6asupana Ha ,,CToNKa No CrbnKa” rpaduueH naHen,

®  BCHYKM pennnKMpaHn GANOBE N TAXHOTO CbCTOAHME ce CbXpaHapa & egHa baza,

* Source / Target sBepuduxaums.

¢ Mopapwika Ha ronam Habop OT AMCKOBU Macuey oT IBM (ESS, DS6000, D5S8000, X1V,
SVC, Storwize Family).

* CheaeHe Ha CbCTOAHNETO Ha BCEKM CaiiT.

* Onuua 3a uarpaaare Ha High Availability Server Configuration- active and standby
management server ¢ uen pezepsupaHe Ha TCP KOHOUIYpaumuATa 1
paboTocnocobrocTTa.

* flecHo Tectsane Ha Disaster Recovery nnawHose,

¢ UanocroHo ynpasneHue Ha NnaHoseTe npu Disaster Recovery.

M3n0on3BaHeTO Ha OMCKOBWM MAacMBM OT BUCOK KAac DS8870 3aegHo cwve TPC for Replication
NpeAaccTasa peanua NPEAMMCTBA 33 33IMTA HA A3HHKTE W aBTOMATH3aLMA.

lpn warpaxpaneto Ha Active-Active BpbakaTa Mexay 2-Ta ,noKkanHW” macuea B Codma e
HeoBX0AWMO BCeKu eAuH OT ABaTa caiiTa A3 pasnonara ¢ muHnmym 50% ceobogen kanaumtet ¢ uen
MOEMAHE Ha pecypcuTe OT APYTMAT calT Npu oTRaaawe. NpenopbUYMTENHO e ToBa NPOCTPAHCTBO Aa
bbae 50% + 20% 3ageneHo 3a NokanHa penankauua(snapshot).

B momenTa ce usnonsea TPC for Replication ynpasnewne wa Texywara penavuKauua.
Warpaxpaneto Ha npegsnoxenaTa pennmKauma no rope, we 6vae necHa 3a MMANemMeHTUpaHe,
noHexe e 6vae HyeH camo bRrpeiia Kbm Bepens 5.x(akTyanHa B momeHnTa).

5. naHose 3a BHeapaBaHe 1 obcayskBaHe

5.1. Npouenypu no ynpasaeHue Ha NPoOeKTH

P'bKOBOAEHETD Ha NPOEKTN M KOHTPOAA NO M3NBAHEHHMETO € 4acT OT Bb3NpHETaTa oT TeAeAHHK
METOANWKA 38 ynpaBneH1e Ha NPOEeKTH, ONUCaHN B A0NbAHUTEAEH AOKYMEHT.
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5.2.

-1

ObyueHne

Wndpactpyxtypata Ha BHB NPEACTABNABA CAOKMEH KOMNAEKE OT BUCOKO NPOU3BOAMTERHN M

HAACHAHN CbPBLPU M AUCKOBM MACHBK, 33 2 MOTAT A3 M3MLAHABAT NOCTABEHUTE MM 33A34M, Te
Tpabea fa 6baaT KoHUIYPHPaHN M eKCNNOaTUpaHK cbobpazHo A06pHTe NPaKTUKKM 1 NpenopbKkTe
Ha Npon3BoAUTENUTE.

Tenenunk pasrnempa obydyenneTo Ha noTpebutenute u dAMUHUCTPATOPHUTE KaTo ChLECTBEH

enemeHT OT NpenoCTaBAHETO Ha PeleHne ¥ 3a TOBa ro pa3nename Ha ABe HanpaeneHwAa:

Knowledge transfer — Exunute no uncranupane u MUrpauma we paboTh CLBMECTHO ¢
ekcnepTuTe Ha BaHKaTa W e NpesaBaT 3HAHNATA CM M ONKUTa B MHCTAMMPaHETo W
KOHGUIYPHPAHETO Ha CUCTEMM OT BUCOK Knac. Taka MakcHmanen KPbl OT aHraXKMpaHHUTE C
EHCNNI0ATALMATE HA CUCTEMATA CNEUMANNCTM we BbAAT 3aN03HATH CbC BCHYKN AeTaliA OT
peweHueTo.

IBM Technical University — Tno6anwa cepus ot Cpeuiu Ha crneumnanucti ot IBM u
OCHOBHUTE NON3BATENN Ha TexHWKaTa. Mpeanarame PerynapHo — BeaHbHK B rognHata,
cneuuanucTn Ha bankaTa aa yvacteat e Teau oByueHun, KbaeTo aa HayuaT noBeye 3a
HanpaBneHNATa Ha passuTre Ha IBM B obnacture Ha xapayepwuuTe nnatdopmu, CbpPBbPH U
AMCKOBU MACMBN W HA CACTEMHMA COBTYep. A TaKa CbUO A3 NPUACGUAT NPaKTUYECKH
3HaH#A B Lab cecuure.

Training — 3a npuaobueane Ha no-3aabA604EHN NO3HAHUA NO OTAENHNTR EAEMEHTH Ha
PELIEHUETO CMe NPEABUAUNN CReLManiaupata Nporpama oT 06y4eHns, cneumanto
NPHUTOAEHH 33 €KMNA CNELMASMCTH, KOMTO e OGCAYMBAT PELIEHNETO B NEPHOAA Ha
Aorogopa

5.2.1. O6xear

1

Pasgename obyyennero Ha cneguuTe HanpasneHMR:

Power Servers & AIX —exkun oT 2-3 yoseka
© 3ano3HasaHe c Power apxutekTypata — Servers, HMC,
o Bupryanusaumua — PowerVM, Power VC, VIQS, Pools, Partition mobility,
o OS-—AIX (AIX Jumpstart Training) ~ npouecu, LVM, namer, notpebutenu n gp.
o PowerHA, HyperswAP

Storages —5 gHu, exnn oT 2-3 yoseka
o Brocade SAN
© IBM SVC Technical Training — apxuTekTypa, Bb3MOMHOCTH GUI,
o Storwize V7000
o DS8000

FlashCopy Manager

TSM =5 gHu, ekun oT 2-3 YoBeka
o Backup & recovery with TSM — ocHoeHO 3ano3HaBake ¢ apxXuTeKTYpaTa,

Bb3MOMHOCTUTE W MHTErpauma c DB2, SAP
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© FlachCopy Manager — nanonssaHe 3a Cb343BaHe Ha KONMA Ha AaHHUTE, HHTerpaums
c DB2, SAP, TSM
- Buptyanuzauma
o]
- ObnayHu yonyrm

5.2.2. TinaHupaHe

PETYANAPEH MPETAEL,

BcAako nonyrogve we Gbae W3BBLPWBSH aHANM3 M NOATOTBAHO 3a ogobpenue nnaH 3a
obyueHne Ha nepcoHana Ha GaHKaTa, B 3aBMCMMOCT OT KOHKPETHUTE NpoeKkTM v obuute Temm
Habenasauu no-rope
HOBW TEMIM

Crpaternuecknte uHnumatmen Tpabea Aa GbaAaT OCMIYPeHH OT AocTaThyHO no obxsaTt u
AbnbounHa 06yueHun, 3a koeto we Guae npegBuieHo BpemMe NPH U3NbAHEHHUETO UM.

OBYYEHMA 3A CBNBLTCTBALLM TEXHONOMMM

Tpu BHEApaBaHe Ha NPoeKTH, 32 KOWTO e HeoBXoaumo aa ce MHCTaANpaA MAK EKCNN0ATHPA
ACNB/HUTENHW CUCTEMM, KOPECNIOHAUPAWM C UITPANAIHETO Ha PeleHnATa Hanpumep VMWare VDI
uan Microsoft Infrastructure cneywanuctn Ha Tenefluuk we vasbpweaT obyyeHne 3a 3an03HaBaMHe,
CbNPOBOMAAHE U aGMUHNCTPMPAHE HA U3TPAAEHWUTE CNCTEMH.

TEXHONOTUYHM OBYYEHWA

Exunn Ha 6aHKkaTa we 6baaT BKAIOYEHN B CREUUann3npaHn cemuHapy no no-obwu Temu,
KOMTO Aa CNOMOTHAT 33 HOBW MAeN 1 peweHnA B obnacTTa Ha UT nHdpacTpykTypaTa we 6baat. Tesu
CeMHHapH we ca Ha perynapHa basa. Brnwountenuo ¢ y4yacTve Ha npoM3BoOAUTRAMN N A0CTaB4YnLUKM Ha
obopyasaHeTo n codpryepa.

5.3. MNpoueaypm no U3BLPLIBAHE Ha rapaHUMOHHO obcny:kBaHe

Tenenwnuk we vsBbpwBa yeayruTe nNo rapaHuMoHHO obcnykeaHe n paswmnpera NoAAPLKKE,
Tam KbAeTo e Heobxogumo. MapaHUMOHHOTO obcnyxBaHe we ce ocuvinecTensa oT IBM Bbnrapus
Cnopea N3MCKBaHNWATA Ha KOMNAHNATA Sa NOAAPBIKKAE Ha 060pyaBaHe OT BUCOK KNac.

Tenenunk we wn3non3sa cvsgageHaTa OpraHusauma 3a obcnyxweaHe Ha Bawnkata 3a
U3BbHrapaHUMOHHO obcnyxeae Ha IBM uHbpacTpykTypata u KOMYHWKaUMWOHHaTa TexHnKka. Hawwure
CnéunanmcTy we ocbliecTenBaT NbPBOHa4anHaTa AnarHocTvka n troubleshooting Ao oTcTpanHnBaxe
Ha npobnema Ha mAacTo.
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5.3.1. OpraHusauma v cTpykTypa Ha NOALPBXKKA
Cnctema 3a peructpupane Ha HHUMAEHTH

CucTemara 3a perucTpupaHe u ynpaeneHue Ha MHUMAGHTH MMa 33 uen aa npocnegnsa nporpeca No
paboTaTa Ha BCUYKN aKTMBHUM MHLNAEHTY U CEPBN3HU 33ABKK, KAKTO M CBXPEHABAHETO UM B eMHHa
LeHTpanAn3upaHa basa o7 AaHHKU. CHCTEMaTa NPUTEIKABA BLIMOMHOCT 33 OTAane4eH poaeBu A0CThN
Ha NOTPEBUTENN C Pa3AMYHK NPaBa, KAKTO OT CTPaHa Ha TeXHUYECKHMTE cneumanncTn Ha TenenuHk
TaKa u OT cTpaHa Ha KnunenrTa.

Cucremara 3a perucTpupane W ynpasneHue Ha WHUMAEHTH e AocTbnHa npes web Ha agpec

http://support telelink.bg. Cuctemara ce pocrbnea chea npeaBapuUTenHO HanpaBeHa PerMcTpaLmA ¢
BanuAaeH uMein aapec v napona. PerncTpaumaTta ce npasm ot Tenenuuk NpY HeoBXo0ANMOCLT AW Npy

MOMCKBAHE OT CTpaHa Ha KaWeHTa. CucTemata QYHKLMOHMpa BbpXY PE3EPBUPAHUM W reOrpadcKo
Pa3AaNeueHun Mpexosm CbpBbPN Ha TENeANHK M HEHHWAT aAPEC @ AOCTBNEH NPE3 MHTepHeT.

OcHOBHH GyHKUMK Ha cucTemaTa ca:

* ABTOMaTMYHO TeHepUpaHe Ha YHWKaNeH WACHTM(UKATOP Ha BCEKM MHUMAEHT
(koeTo fasa BLIMOKHOCT 33 NPOCAEAABAHE Ha AKTUBHW M Beye 3aTBOPEHN MHUMAEHTH)

* YpobeH, nutyutusen web untepdeiic

* Onucanne Ha cTaTyca Ha Bcekin nHUMAeHT (In Progress, On hold, Fixed, Resolved,
nap.)

® 3anvcy v aTpubyTh Ha MHLMAEHTA, KOWTO He MOTaT A3 6vpat npomeHaHn:
© O7Trosopn n 0BHOBABaHMA Ha BCEKM 3aANC
O Bpemesu noneTa (timestamps)
o Jflor Ha npomenuTe

* ABTOMaTHYHO YBEAOMNEHNE TTPH AAMUHUCTPATUBHA €CKANaLMa

KomnoHeHTnTe ca akTveHn 3a n36op cnep BveexaAaHe Ha BanuAeH e-mail agpec n napona e noneTo
Login. lOMbAHMTENHO HA HAYaNHMA eKpaH ca 06aBeHH TenedpoHuTe 3a TeneOHHa BPBL3IKA C LEeHTLPa
33 OBCAYIKBAHE HA KNMEHTH W CEPBU3HM 3aABKM Ha TeNeNUHK.

flput nabupane Ha onunsTa Peructpupane Ha nhumaent (Open a Ticket), cuctemara npegnara ga ce
n3bepe aanu aa ce cvspane 3aABKa 3a NOJAPLIKKS (Support) uau pa ce nanpasu 3aneka 3a npomaHa
(Standard change request). Npu us6op Ha epuH ot A6aTa BapuaHTa ce 0TBapn Gopma 33 BbBeMaaHe
Ha 3aRBKaTa.

CucTemara nokassa scuuku OTBopeu (Open) M BCHHKK 3atsopenu (Closed) 2aaBKM, 3aeaHD C TEXHWA
HOMEP, CTaTyC U AaTa Ha nocnedHa NpomaHa. Ypes Taan cncTema, KNMEHTBT MoXe 4a npoBepABa
cTaTyca Ha paboTaTa no cb3pgaaeHaTa TO Hero 3a8BKa, C KaKbB NPUOPMTET &, KO MHIKEHEP & Ha3HaYeH
[0 HeA W T.H.

Pecypcu 3a obcnykbate Ha noaapbkKaTa No NpoeKTa
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DYHKUMOHANHKTE PONM, CBLP3aHK C Npoueca Ha YNPasneHe n noAApbKKa Ha CUCTEMUTE Ha
KNNEHTa, CbOTBETHO 060cobeHN B LIEHTLPa 33 OBCAYMBAHE Ha KAMEHTH ca:

Xennaeck onepatop — 0cHOBHATa uen Ha Xenngeck OnRepaTopuTe € A3 BbICTAHOBAT HOPMAaNHaTa
paboTa Ha ycnyrute 3a KAMEHTUTE KONKOTO © Bb3MONKHO no-6vp30. ToBa MOXeE Aa BKAOYBA KaKTo
OTCTPAHABAHE Ha TeXHMYeCKa NOBPeAa, TAKa M M3NbAHEHMEe Ha 3aRBKa 33 YCAyra wam oTroBop Ha
BbAPOC. OCHOBHO 3afbmweHne Ha Xennaeck onepatopa e fa perucTpvpa M ynpasnaBa BCUYKM
AKTUBHM MHUMAEHTH.

CneungnunuTe OTrOBOPHOCTH BKAIOUBAT:

O

e}

EauHcTBEHA TOYKa 33 KOHTaKT NPpH BL3HWKBaHE Ha WHLKWLEHT WNKU CEPBU3HKM 3aABKKN

Habnogenne Ha ynpasnasanute c-mu, PerncTpupade M ynpaBaeHME Ha BCHMUKM
EB3HUKHANKW anapmmn U NPOMEHN B CbCTORHUETO Ha HaBAKAaBaHMTe 0BeKTH

PEI’HCTPHDEIHE Ha OGB}KAEHMHTB OT K/IUEeHTUTE # Ha3HavYaBaHeTO Ha ApaBUAHNTE
pecypeu

M3sbpwseaHe Ha NbpBOHa4anHO M3CNeABaHE WM AMATHOCTMKE Ha MHUMOCHTZ MM
NbpBoHaYyanHo obpaboTeaHe Ha 3anBKaTa 33 obcnymsame

Paspewasaxe Ha MHUMAEHTUTE, KOMTO MoraT a3 bvaar paspewenn ot Tax

ECKannpaqe Ha MHLNAEHTU/3aABKM 3a YC/IYra, KOWTO He MOraT Aa 6vaar paspeweHn
OT TAX B AOfOBOPEHUTE BpeMeHa

WHdopmupane Ha kKnuenTUTe 33 Nporpeca Ha paborata no gaaeH MHUMAEHT

3aTsapAHe Ha BCUYKKM Pa3pewenn MHUMARHTH

MMbPBO HUBO NOAADPBLKKA — NbPBO HMBO TEXHUYECKa NOAAPLIKKA NOEMa BCHUYKK CAYYaHN, KOUTO He Ca
6unu paspewenn o1 HMBO Xenngeck. HUBOTO & CbCTaBeHD OT cepThdnumpanu v keanuprumpaHn
HHKeHepH 3a paboTa Cbc cuCTemUTE Ha KaneHTa, Mopso HMBO NOAAPLHKA:

o

o]

Paspewasar noseyero copryepHu u Xapayepxu npobnemu;
YcraHosasat aedextn B npoaykTuTe;

OnpepenaT nnaH 3a aeicTBNe 3a ThpceHe K pazpewasaHe Ha npobaemu;
W3noAa3saT BbHIIHN NPOrpamu 3a aHaNM3, KOraTo e HYHHO;

AHanuanpat npusHauuTe Ha npobremuTe U AAHHUTE, KOFATO @ HYMHO;

MposeskpaT Tectose 3a BL3MOMHOCT 33 PaboTa M CLBMECTUMOCT C HOBM codTyepHmn
M XapAaYEpHU BEPCUK;

Nposexaa nabopatopHn cumynaium n Bb3NpOn3BEKAaHe Ha NnpoGnema;

Coapasar anTepHaTneHu peweHua 3a xapayepHn v codTyepHu Burose (Tam KbaeTo
HaCTOALMTE UNM BNTEPHATUBHN GYHKUMOHANHOCTM FO NO3BONABAT)

B cnyyait Ha eckanauma A0 BTOPO HMEO NORAPBIKKA, NOCOUBAT TOUHMTE CTHNKM 3a
Bb3NPOMIBEKAAHE Ha NpobGnema.

-
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BTopo HMBO NOAAPBMKE — BTOPO HMBO NOAAPBKKA Ce CYMTa 33 HAN-BUCOKOTO HUBG MO OTHOWEHME Ha
KOMNAEKCHOCT M YeCTO M3UCKBA AMPEKTHA BPb3Ka C paspaboTinumTe Ha codTyep u Xapayep, KoraTo
NPUYMHATa 32 MHUMAEHTa He e ACHA. BTopo Hieo nosapbikKa:

© Cb3AaBaT anvepHaTMBHW PEWEHWA 33 XapayepHu W codryepHn BbroBe, KOWTO
W3UCKBAT NO3HAHMA U YMEHWA NO-BUCOKW OT Te3au Ha Xenngeck wau Mvpso HUBO
NOAAPBLIKKA;

© BvsnponzsemaaT npobnema che CAOKHW NABOPATOPHU CMMyNaLK;

O OcHIypABaT AU CAYXKAT 32 BPB3KA C MHIKEHEPHaTa NOAAPBIKKA Ha npoaykTa u/man
codyepa 3a paspeiwasaHe Ha AedeKTH B NPoAYKTHTE.

© WaeHTduuupat npobnemu BLB B3aMMHaTa paboTa, KOWTO MoraT Aa bvpar
NPUYMHEHN OT codTyep/xapayep OT TPETH CTpaHK;

© W3ebpweart aeiiHocTn Ha npoueca Ynpasaexne Ha npobaemn.

PernoHanHn wHmeHepH MO NOAAPLIKKA HA MACTO — TEXHWYECKM CNeLManncTy, pasnonaramm c
HeobX0ANMaTa EKCNEePTH3a, MHCTPYMEHTM M MHCTPYKUWH, KOWTO OTTOBAPAT 3a M3NbAHEHMETO Ha
AEHHOCTU NO NOAAPBIKKA HAa MACTO Ha 06eKTa Ha KAMeHTa. OCHOBHUTE MM 3a0bMKEHUA CA!

0 [AwarqocTuka Ha npobnem ¢ aedexTupano obopyasaqe
o Tloamana Ha gedexrupanc obopyasane

© CbaeiicTeue Ha MHMeHep oT LieHTbpa 3a 06GCAYKBaHE Ha KAWEHTH, Ha oGeKTa npu
AnarHoctmuupane Ha npobnem (Remote hands and eyes)
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Pernonanxa Noaapbxka — Wuxenepu u cknagose
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®urypa 1 TeputopuanHo pasnpegeneHue Ha PErMOHANHUTE MHMEHe PN

PYHKUNOHANHWTE PONM, CBbP3AHM C NPOLECE HA YNpaBAEHUE Ha nNpoekTuTe Npn obcnymeane u
noAApbM#Ka ca:

Prwrosoguten Mpoekr (PNp) — cheau 3a UANOCTHOTO M3MbAHEHHE Ha NpoeKTa CNPAMO NOSNHUCAHUA
AOTOBOp CKAUeHTa. ToBa e ARIAHOCT, KOATO BKAIOYBA OCHOBHO NNAHKPAHE N MINBLAKEHME HA NpPoeKTa,
HabMoAeHWe, KOHTPOR M OTYNTAHE NO OTHOLWEHME Ha npougcnte, cBbpaaHn c 06xBaTa, KayecTBOTO,
rpadmka, puckoseTe, yoBewkuTe Pecypcy, pasxoAnTa U KOMYHHKAUWKTE NO NpoeKTa.
PbKOBOAMTENA NPOEKT NPy CTApTUPaHETO Ha eANH NPOEKT OTroBaps OCHOBHO 3a:

v Cbapasane w AAMMHUCTDUPAHE Ha NPOeKTa Ha BLTPelwHo-GUpMeHuTe noprann u ERP

cHcremm

v OnpegenaHe Ha nnau Ha 3aMHTePeCcoBaHMTE NMLUA NO NPOEKTA OT CTPaHa Ha KAMEHTa M
MaTPpHULa Ha OTTOBOPHOCTHTE Ha ABeTe CTPaHu
Cbapasane Ha NnaH 3a ynpasaeHue Ha KOMYHUKaUMHTe
Cb3pasaHe Ha NNaH HA KOHTPOMHMTE TOUKM M rpagvK Ha npoexTa
Opranuanpane Ha nmbpBOHauaNHa CpPeWa C KAMEHTA 3a 3ano3HaBaMe c npoexkTa u
npoueaypurte
v" CournacysaHe ¢ KIMEHTa Ha FOpHATE

ANENEY

Mo Bpeme Ha M3NbAHEHHE Ha NPOEKTA W B 3aBMCUMOCT OT 0BXBaTa my PMp cnean n otrosapa

3a.

cTp. 165




TELELINK

* TnannpaHe M KOHTPOAMpaHe Ha NPOQUAAKTUIHM ABHHOCTM, AKO MMa TaKKWBa
PerynapeH aHanns Ha pasxoauTe

¢ AAMUHUCTDPATUBHO-OUHAHCOBM TpoLiecH W HaBPeMEeHHD #“3NpalWaHe Ha peryanpHMTe
A0KARAN

® KoHTpon Hag obxeata Ha npoekTa

TexHrueckn PoroBoauTen Npoekt {TPNp)

Cnepn wHuuMMpaneTo npoekTa No NnoaapbKKa TPMp, ocBen ocHOBHMTE AEHHOCTH ONUCAHW NO-
rope 3a KoMTo cbAencTBa Ha PTIp, MsnbAHABA W noaroTes CneaHnuTe AeMHOCTH:
v Oprauusauma, cbbupaHe u nonbABaHe Ha TexHUUecKa HHGOPMaLIMA Ha 0BNACT Ha BbTPEWHO-
dupmenna noptan o6ocobena 3a KOHKPETHWA NPOEKT NO NOAAPbHKS
v" ToAroToBKa M HACTPOIKN Ha TEXHUYECKN CPEACTBA N HHCTPYMEHTN HeOGXOAMMH 33 KOHTPOA
W NpoCneAsBaHe Ha NPOEKTA KaTo Hanpumep CUCTeMa 3a cnefeHe Ha WHUBgeHTUTEe, CucTema
33 cnepeHe Ha NpoMeHKTE B KOHOUrypaumute, Cuctema 3a HabniogeHne Ha pasnuuHK
NapameTpy i Ha/IMYHOCT Ha obopyaBatieTo u gpyru
v Oprannsnpane npn HEOBX0AUMOCT Ha BLTPELIHO-GUPMEHM cpewm u/unu obyuenns c uenun
WHHEHEepeH ChCTaB OT BCHYKM HUBA Ha NOAAPLIKA 33 3aN03HABAHE CbC ChOTBETHUA npoexT,
npoteaypw, cneuvduin Ha obenyKeaHe M TEXHOAOTMM 33 NOAAPBIKKA
v" OprannaupaHe n MauncTeaHe Ha npoueAypata nNo obcnyBaHe 3a KOHKPETHUA KAWUEHT M
NPOEKT, KAKTO U 3aN03HABAHE Ha BCUUKM 3aMHTE PECOBAHM NKUA OT KAMEHTa C HeR

Mo Bpeme Ha M3MbAHEHWE Ha APOEKTA W B 33BUCUMOCT OT obxBaTa, TEXHONIOTUATA W PRIIBHUETO

Ha obcayweaHe u noaapbkka TPMp creau u OTrOBapA 3a CNeAHUTE NapameTpu:

* PerynapHa nposepka (MuHWmyM 1 nbT B meceua) 3a AKTYaNHOCT Ha TeXHWYecKaTa
MHPOPMAUMA Ha BBTPEWHO-PUPMEHUA NOPTaN
N3roTeaHe u aHanus Ha NEPUOAUYHKM AOKNAAN KbM KAMEHTS
Touka Ha eckanauma Npy HapywasaHe Ha AOTOBOPEHUTE BRPEMEHA 38 HANIMYHOLT U PRAKUNA
TexHU4YecKa TOUKA 33 KOHTAKT OT CTPAHA Ha KIMeHTa Npu eckanauma
EAMHCTBEHE TOUKa 33 KOHTAKT BLTPE B KOMNaHWATa NP HeobxoanmocT oT nHdopmauuna
HeobxoanmocT oT nepuognuHn onpecHuTenHu 0ByveHNA U/MAN CPEeWM € UHKeHepHTe OT
BCUYKK HUBA Ha NOAAPBIKA
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OnucaHue Ha npouecu M ARHOCTM NO YNPasnNeHne 1 NOSAPHHKKA Ha MpexaTa Ha
KNMeHTa

Bcuukn mHumaeHtm w npo6nemu cebpaany ¢ GyHKUMOHWPAHETO Ha KNMEHTCKATa Mpema ce

PErMCTpUpaT, aHannanpat 1 OTCTPaHABaT CbobpasHo yTBbpAEHaTa Npoueaypa 3a ynpaeneHue Ha
MHUWAEHTW NOKA3aHa Ha cnejsaluaTa cxema.

[ S b 1

[Ynpaenenne Ha MHUNGEeHTHTE

B10 HHB S

Tenenuuk ce mome Aa NOEME AHIAKMMEHT 33 EKEAHEBHWTE npouecH nNO NOAAPBLHKKA W
€KCRADATaLMA — YNpaBneHWe Ha MHUMAEHTMTE, YnpaeneHue Ha npobnemute, Ynpasnexue Ha
KOHGMrypaunnTe, Ynpasnenne Ha npomeHnTe YnpaBneHue Ha BEPCUMTE, KaKTO U NpoOLUEAYpH 3a
OtcrpavsBaHe Ha npobnemuTe Ha macTo U OtganedeHo AWarHocTuumupase.
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TenenuHk Xenngeck 0CMIypABa eAMHCTBEHA, LEHTPANHA TOYKA 32 KOHTAKT 33 BCUYKM CHCTEMM M noga-
CUCTEMMN Ha NPOeKTa, 06paboTBalKK BCUUKN MHUMASHTH, KAMEHTCKM 33RBKW W 3anuTeaHuA. Tosa
3BEHO OCMTYPABA HHTEPHEIAC KBM BCUYKH ADYIY NPOLECH NO NOASPBIKKA.

MNpouectT YnpaeneHue Ha MHLMAGHTH YNPaBAABa BCUMKY MHUWAEHTU OT PErMcTPUPAHETO MM A0
Paspewasareto u 3aTBapAHeTO WM. LlenTa Ha npoueca e BPBLWAHETO Ha YCAYTaTa KbM HOpManHo
CHCTOAHNE, KONKOTO € Bb3MOMHO NO-CHOPO M C MUHUMAAHO NIPEKbCBAHE 3a BU3HECA Ha KIMEeHTA.

LenTa Ha npoueca Ynpasnenne na npobnemu e aa kamanu A0 MUHUMYM HEBNAronprATHUA ederT
Ha MHUWARHTMTE U npobnemute Bbpxy BuaHeca. 3a Aa nocTurHe Toea TO3w npouec noanomara
YNpaBneHne Ha WHUMAEHTM Ype3 YNPaBAeHME HA BCHMKM KPUTUYHA MHUMAEHTH U npoSnemmu,
CTAapaeiku ce Aa 3anuie BCWMHKN aNTepHATUBHM pewenna u ,6bpsn pewernn” kato MasecTHU
TPELIKW, KOTATO TOBA € MOAXOAAWO W MHALMMPARAKN NPOMEHW, KOMTO Aa BHEAPAT NOCTOAHHOTO
peweuxue. YnpasneHwne Ha npobnemn cbwo aHanMsupa TEHABHLUMH NPY  MHUNWARHTHTE W
npobnemute, 3a fa MOXe NPO-aKTHBHO Aa NpesoTEPaTH NOABABIHETO UM.

(lpomeHUTe Ca SBHWMATENHO YNPaBAABaHW Npe3 LANOTO BPEME Ha TeXHWA KW3HEH UMKBbA OT
WHMUMMpaHe W 3anuceaHe, npe3 QUATPUPaHe, oOueHABaHe, KaTeropusupake, ogobpasate,
HasHauaBaHe Ha Bpeme 3a MMNNEMEHTUPAHE, N3rPaXOaHe, TeCTBAHE, UMNNEMEHTUPaHE 1 TAXHOTO
npernexaake u sateapaHe. EANH OT OCHOBHMTE pesynTaTi e ofobpeHneTo Ha TIpomAHaTa, KoeTo
AaBa HAYaNOTO Ha AEHCTBUTENHOTO U UMNAEMEHTUPEHE,

YnpaBneHue Ha KOHPMUIypaumm OCUrypRBa OcHOBaTa 3a YCNeWHo ynpaeneHue Ha yCAYrM w
NoAnOMara BCMYKM ocTakanu npouecn. OCHOBHMAT NPOAYKT Ha npoueca e GasaTa AaHHW 33
ynpasnenue Ha KoHpurypaunnte (BAYK), cocToawa ce oT egHa man noeeve wHTerpupanun bBazn
AaHHHU, KOWTO ONUCBaT B AeTainn IT MHPPACTPYKTYPHUTE KOMIOHEHTH Ha OPraHU3aLMATa ¥ BCUYKK
APy BaxHW IT aktneu. Tesu aKTMBM OCMrypsBaT ycayrute n ce HapHUUaT KOHGQUIYPaLUMOHHK
eanHNUM,

YnpaeneHne Ha MHUMAEHTH

lnasHaTa uen Ha npoueca YnpasneHue Ha MHUMACHTH € BLICTAHOBABAHE Ha HopmanHaTa pabota Ha
YEAYTaTa KonKoTo & BBb3MOMHO NO-CKOPO W HAMaNABAHE A0 MUHUMYM H2 HeBNaronNpUATHUR edexT
BbPXy BU3HEC ONEepaunKTe, KATO NO TO3M HauMH Ce OCHTYpABAT Hal-#06pHTe BLIMOMHMA HMBA HA
KauecTBoTO N fOCTLNHOCT Ha ycayraTa.

UHunaeHt ce aedpuHnpa Kato:

* Beako cbbuTHe, KOBTO He wacT OT cTawpapTHata paboTta Ha ycayraTta, KoeTo
NPHUYUHABE MM MONE Aa NPUYWHW NPEKbCBAHE WAN HaMaNABaHe Ha KauecTBOTO Ha
ycnyrara.

EAVH nHUMAGHT MOME 12 BLIHMKHE NO HAKON OT CAEAHUTE HAUUHN:
* 3anBKa OT CTPaHa Ha KMeHTa npes web BasnpaHoTo APHAOKEHNE
* TenedoHHo obaaaHe oT CTpaHa Ha KAMEHTa
* E-mail go Teneannk nogapeika

O6paboTkaTa Ha KAIMEHTCKaTa 3aABKa OT Hero8aTa perncTpauun B TeaneAuHK Xennaeck cuctemarta go
HeroBOTO U3NbAHEHUE NPEMHUHABA NPE3 PasAuYHN eTanu:
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PerncTpmpaHe Ha MHUnARHT

Bcuukn MHUMAEHTM ce 3anucBaT cbe CLOTBETHATA AATa W 4ac Ha perncTpaumwn, Ges zHaueHwe oT
Ha4MHa Ha MHULKMKpPaHe (Tenedon, e-mail, web nHTepdeic) — oTeapa ce Trouble Ticket.

lfeHepupane Ha asToMaTMuHO Cboblenne oT TenenmHk Xenngeck NpUAOKEHWETO, Ye 3a8BKaTa e
PETUCTDUPaHa W NPUeTa K ce N3NpaLwa 40 3aRBMTENA.

AKO CEPBM3HATa 3aABKa € NONYMEHa No TenedoHa, Xennaeck onepatopbT pbuHO oTBaps TT OT uMeTo
Ha KNWEHTa, KaTo onKucea B NoapobHOCTH pasrosopa, oTBeNA3Ba NMETo 1 e-mail Ha NWUETO, KOEBTO e
Hanpaemno 3anBkata (3aneuTen). PerucTpaumnTa Ha HMOBa 3assKa npegnonara HasHayasaHe Ha
Xennpeck onepatopa Ha CMAHa KaTo COBCTBEHMK Ha TO3M CAYYaA.

B HAKOM cAyuam, B 3aBMCHMOCT OT BawHocTTa, TT mMome pa 6bae oTBOpeH asTOMaTW4HO OT
MOHWTOPWHT ciucTemaTta, NOPagM OTPaHHYEHO BpEme 3a peakuus npu 0TNafaHe Ha eNemeHT oT
OCHOBHaTa mpexa. M0 TO3M HaukH ce HamanABa NbPEOHAYaNHOTO Bpeme 3a oTBapaHe Ha TT, Taka e
Xennpeck onepaTopsT Aa MPemMuHe AUPEKTHO KbM NbpBOHaYanHa AMarHOCTUKa Ha npobnema.

Mpoeepka 3a oTopu3auma

Mpeau aa ce npuctenu Kem 06pabotkaTta Ha HoOBa 3aABKa, XeNNAECK ONEPaTOPLT Ce yBepABa, Ye
AMLUETO, KOBTO M3NPaLLa CEPBNIHATA 3aABKA € OTOPUINPAHO OT KOMNAHMATA-KAMEHT, AKO TOi/TA He
€ B CbINACYBaHUA CNUCHK C OTOPU3NPaHM CAYKUTENN, XeNNAECK ONEepaTopbT ce CBbLP3Ba € OCHOBHOTD
/MLE 33 KOHTAKT OT CTpaHa Ha KNMEHTa M U3MCKBaA NOTBbPMASHHE 33 BanMAHOCTTA Ha 3aABKaTa W
AobaBAHe HA HOB KOHTaKT 8 AMCTaTa C OTOPH3MpaHN AKUA.

MNpuoprTH3aumMs Ha nHUMAeHTa

Bcekn MHUMAEHT ce NPUOPUTUINPa CbrnacHo Bu3npueTute feduHnunn Ha nproputeThte. KnuenTa
NOAYYaBa NUCMEHO YBEAOMAEHWE 33 HA3HAYEHOTO HWUBO Ha NpUOPNTET Ha HEFOBUA WHUMAEHT,
CBOTBETHO NOAy4aBa W HOTUGHKAUMK NPW CNegBaLIM NPOMEHH HA NPUOPKUTETA.

MepeoHavanHa AWarHoCTuKa

Cnep nonyuasane Ha no-geTaiinHa HHGOPMALMA OT KNMEHTa NO onpeaeneHa 3aAsKa, Xenngeck
ONEPaTOPLT NPUCTLNB3 KbM M3BLPWBAHE Ha BCUYKK HEOBXOAMMM M BHIMOMKHM pelictenn 3a
OTAane4eHa AMarHOCTUKa, OTCTPaHABAHE HAa NOBPEAM M Bb3CTAHOBABAHE HA hYHKUMOHANHOCTT],
CbFIACHO CbOTBETHATa ONEepaTMBHA NPOLEAYPa 33 NOAZAPLIKKA Ha KAWEHTCKATa MHpacTpykTypa.
Pesyntature 0T scHUKK aeiicTenA ce 3anuceaT B TT ot Xennaeck cnepartopa.

Ha To3u eTan ot npoyeca Xennaeck oneparopst moxe Aa 6vae cnocobex aa paspewm nHuMaeHTa,
6es pa oTHacs BbNpoCca KbM ApYrM ekMnn no NoAAPBLIKKA YPe3 CAeABaHeTO Ha NOAXOAALLM CTHNKK
3a OTCTPaHABAHE Ha MHUWAGHTA MAKM YPe3 CBNOCTABAHETO HAa MHUMAEHTA KbM M3BecTHa rpewxa m
AABAHETO Ha NOAPOGHOCTM Ha KAKEHTa 33 pa3peluasaHeTo my. B Tosn cnyyai MHUMAEHTLT TpAGBa
Aa bbfe cBbp3aH Kbm M3BeCTHaTA rpewwka, Taka Ye BCMUKM 3acerHaTy KAMEHTW fa moraT Aa Gbpat
MABHTMOULIMPAHM, KOTATO Ce HaMePW NOCTOAHHO pewenue.

Eckanaupa Ha cayuan kbm 1-80/2-po HUBO NOAAPBHKKA

B cnyuaii, ue npo6nembT He moke ga 6vae paspewen or Xenngeck onepaTopa MAK B CbOTBETHATA
OnepateHa npoueAypa e Yka3aHO He3abaBHO Ha3HAYaBaHE HA NO-BUCOKO HMBO MHMEHED
NOAAPLHKA UK HA PervoHaNeH MHKeHep (B Chyuail Ha NoAAPLIKKE Ha MACTO), CbOTBETHUAT TT ce
TpaHchepupa/eckanmpa Kom areHT NOAAPBHKKA OT 1-B0 HUBO (MNM PECNEKTMBHO 2-PO HUBO, 33 Hali-
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BMCOKO NPUOPUTETHW MHUMAEHTH). HOBOHA3HAYEHMAT MHKEHEP NPEANPHEMA BCUUKA BLIMONKHM
AeiCTBNA 3a paspetwaBane/MsNbANEHNE Ha CepBH3HaTA 3aRBKa M oTBenA3sa B TT CTbMKa NO CTHAKA
UENNA NPOLEC, BRIMOUNTEAHO M CTPaHWMHE KOPECTIOHAEHUMA C KAMEHTA. B cayuait Ha HHTEPBEHUMA
Ha 0BeKTa, U3BbPLIEHNTE AelcTBUA ce perucTpupaT & TT MK oT Xenngeck oneparopa uAM oT CaMmmuA
U3NBAHNUTEN, B 33BMCMMOCT OT BaXKHOCTTa M NPUOPUTETA Ha 3aABKaTa.

BcAko nocewewnne Ha obexT Ha kaneHTa ce OTP33ABAa B MOMbAHEH M NOANUCaH OT TeneaAnHK
WHXEHEPa U NpeAacTaBuTeN Ha KAKeHTa [NPOTOKON 3a NoceleHre Ha 06eKT. B HEro Ce ONUCBAT BCUYKM
AelcTBAR NpeanpueTH Ha obekTa u, ako uma, ACMBLAHNTENHK 3a6eneKKN NO eKCNNoaTauMATa Ha
0BOPYABaHETO MM BLIHWKHANK Npobaemu {(wanp. Henoaxoaawa 3a pabotata Wa obopyasaneTo
OKONHa Cpefa, NMNCa Ha MaTepHani U T.H.).

{lpn paboTa aAnpeKTHO Ha 0GEKT Ha KAWEHTa 4eCTo Ce Hanara NOAMAHA HA KOMYHWKAUWORHO
obopyasane Ha KamenTa ¢ pesepeHO/anTepHatMeHO. Tosa BMHarM ce oculecTeasa ¢ Npuemo-
NPeAaBaTeneq NPOTOKON, NOANUCaH OT TENRNUHK MHXEHepa U NPeACTABUTEN Ha KIMEeHTa.

ECKanauma KbM MEHUZIKLP AN NPOM3BOATEN/BEHAOP

Tazu eckanauma ce npunara Npn HeWsNbAHEHWE Ha CepBM3HATa 3aABKA OT TEXHUYECKUTE AML3 Ha
Tenenunk 8 nOroBopeHUTE BpEMEBN pamKu.

Eckanauma Kbm nponssoguten ce NPaBKu N3KNIOUHTENHD OT KHIKEHEP NOLAPLIKKA 2-PO HUBO C Hal-
A06pu NozHaKuA B faneHa TeXHONOMMYHE 06AacT & theaHUTe Caydam:

EckanaumMATa Kbm NPOU3BOANTENR CE N3BLPWEA cnep;

¢ WHxeHepute Ha TeAennHK ca onuTany A3 pa3spewat npobnaema, wsnonseaiku
BCUUKM BL3MOMHN aNTEPHATMBHN PEWEHNA M USTOUHWLM Ha MHGOPMaLMA

* NpobnemvT e cBbP3aH € XapayepeH unu codryepen Bedexr

* NpobnembT e CBLP3aH C MPEXOBK AM3aANH MM GYHKUMOHANHOCT Ha YCTPONCTBO
* KaunenTuT 3ansrRBa paspewasaHeTo Ha codTyepeH Gbr

¢ MpobaembT e U3BBH KOMNETEHUWATA 1 ONUTa Ha TeNeANHK

* Tpabsa aa ce B3eme Gbp30 peweHne n HAMA Bpeme 33 aHaNU3

Meunpxbpekata eckanauma e a8BTOMATM3NPaH MpoUec, M3BbLPWSBAH OT XeAnaeck cuctemara w
6asnpaHo Ha cboTBETHMA SLA, Npw akTMBMPaHe Ha TO3K NPOLEC KAMEHTLT NOAYYasa yeegomneHune
3a eCKanauma Ha TT A0 MEHUZAKBPCKMA exun Ha Tenenmuk.

Mpoy4saHe U AnarHocTmKa

BcAko oT no-sucokuTe HMBa Ha nogApBKKA MOMe Aa yCTaHoBABa OTHafNeYeHa Bpb3ka (npu
BB3IMOMHOCT 3a TakaBa) Kbm 3acerHaToTo yCTpoicTBo/cucTema, npoyysa M AMarHOCTMUMpa
WHUMAEHTE. Beuuku Tean peifHoctn (BrmounTenHo noapobHocT sa AeicTBnATa, npeanpueTy 3a
PaspellasaHeTo nau Npecb3faBaHeTo Ha MHUMAEHTA) TpRGSa Aa 6bAAT HaNBAHO AOKYMEHTUDAHN B
TT, TaKa ye aa 6vae NoAABLPKAH MuAEH XPOHONOTHYEH 3ANKC.

Cneanure peiicteun e BeposTHO ga 6bAAT M3MBAHEHM NO 8peMe Ha U3CNeaBaHeTo!

®* YCTAHOBABAHE KaKbB TOHHO e l'lpOﬁJ'IEM'bT M KaKBW Ca OHaKBaHMUATA Ha KAWEHTa
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* Pa3bupane Ha TOuHaTa XPOHONOTMYHA NOCNEAOBATENHOCT Ha CbBUTUATE

* MoTevpAaBaHe Ha NLAHOTO BbLIAGIHCTBUE Ha MHLMAEHTA, BKAKGYMTEAHO 6poa n
0bxBaTa Ha 3aceFHaTUTE KAMEHTH/CUCTEMM

* WaenTnduumpaHe Ha Beuukn CbbUTHA, KOUTO BUxa moran A2 ca nNpoBoKMpat
WHUNAGHTa (HaNP. CKOPOWIHA NPOMAHA, HAKOE ARHCTBME Ha KANEHTA U T.H.)

* TopceHe 3a npegnwHn uHunmaeHTn/npobnemn B Gasata AaHHM ¢ M3BECTHM
rpewkn unu e basute Ha NnponssoauTenuTe/aocTaBunUmMTe

PaapeLuaBaHe H Bb3CTaHOBABaHE

Korato ce Hamepu notenumanwo pewewme, 1o Tpabea Aa 6bae npunomeHo u TecTBaHo.
Crneundnunnte peiictenn, konto morat pa Gvaat NpeAnpUeTn W Xopata, KOWTO Ca CBbp3aHW C
AENHOCTUTE N0 BHICTAHOBABAHE Ca Pa3AMUHK, B 3ABUCUMOCT OT CbUIHOCTTA Ha NoBpegaTa, Ho MoraT
[ia BKNYBaT:

* VHCTpYKTMpaHe Ha KAMeHTa 33 ONpedeneHn AeHCTBMA CbC 33CErHaTOTO
oBopyaBane

* WmnnemenTMpaHe Ha peweHueTo oT Xennaeck oneparopa ovaaneyeHo {Hanp.
PECTapTMpaHe Ha ycTpOWCTBO), u3nonsBaikm codryep 3a oTganeveH AOCTHN ao
obopyasaHeTo Ha knMeHTa

* WmnnemenTMpaHe Ha cneunuuHo pewexwe o1 CNEUHANNINPAHU EKUNKW Ha
noAapBIKKaTa (Hanp. pekoHHIYpHUpPaHe Ha MapLIpPYTUSATOP)

* Paspewasane Ha npobnema ot gocTaBumK nav Tpera CTpaHa.

Mposexpar ce obcroituv TecTose aopw Korato e HamepeHo pelleHWe, 338 Aa Ce NOTBLPAY, ue
AEHCTBMATA MO BL3CTAHOBABAHE Ca M3NbAHEHM AOKpak W 4e yCAYrata € Hanb/iHO Bb3CTaHOBEHA.

Hesaeucumo ot npeanpuetute geiicTemnn, 3anuceT 3a nHUMAeHTa Tpabea Aa ce aktyanusupa cuanaTa
CBbP3aHa MHGOPMAUMA, TaKa Ye A3 Ce NOARLPKE MbAEH XPOHONOTMYEH 3aNuC.

AKO rpynaTa, KOATO paspewasa MHUMAGHTA e pasnuuHa OT Xennpeck aseHoTo, TO TA TpAbBa aa
npeaane nnunaenTa o6paTtHo KuM Xennaeck onepatopa 3a saTeapaHe.

B KOHKpeTHM cnyuait MMNNEMEHTMPAHETO Ha ,pelseHneTo” Moxe Aa e obeKkT Ha npoueaypa no
ynpaenexne Ha npomennte. CvotsetHo Tpabsa umnnemeHTpaHeTo TpaBBa Aa ce cbobpazun ¢
NpaBUNaTa 3a CbOTBETHUA KAVEHT.

3aTBapAHe Ha HHUMAEHTa

MNpean saTeapaHeTo {paspewasaHe) Ha gaeH cnyqain, Tpabsa pa 6bge nonyyeHo NoTebLPMAEHWE OT
KIUEHTa 33 yCNeuiHo U3INbAHEHUE Ha CepBH3HaTa 3aABKa W OTKa3s OoT Habnaenve Ha CLNbLTCTBAULM
cbbutna. 3atsapaneto Ha TT B Xennaeck cMCTemaTa aBTOMATHUYHO We reHepwupa yBegoMAeHHEe Kb
K/NEHTA, Y€ CAYYaAAT € NPUKMOYEH M HAMA Aa BbAe BUAUM B CNMCHKAE C aKTUBHUTE 3aAEKM,

Ynpasnenne Ha npobnemu
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UenTa Ha Ynpasneune Ha npobnemn e ga ce namanu A0 MUHUMYM HeBnaronpuaTHna edekT Ha
npobnemute BbpXy BusHec npouecute Ha KAMEHTA, KOMTO €@ MPUYMHEHW OT rpewkn B IT
UHPPACTPYKTYPaTa, M A3 NpeAOTBPaTH NOBTOPHATa NOABA HA MHLMAEHTH, CBBP3EHN C TE3IU FPELLKN.
3a Aa nocTurHe Tesn uenu Ynpasnewue wa npobnemun ce cTpemn Aa Hamepu NpuuWHaTa 3a
Bb3HUKBaHE Ha WHUMAEGHTMTE W Aa 3anouvHe geliHocTM no nopobpasaHe uaw nonpagaHe Ha
CUTYauMATa.

MpouecyT Ynpaeaenne Ha npobnemu nma peakTueHa u NPOaKTMBHA CTpana. PeakTMBHaTa CTpaHa ce
3aHMMaBa C pa3pewasaHeTo Ha Npobnemu B OTrOBOP Ha €AMH MAM NoBEYe MHUMABHTH,
MpoakTueHata cTpaka ce 3aHMMaBa ¢ MAeHTUHLMPaHETO Ha npobnemn n UseecTHn rpewku Ao
BbIHMKBAHETO Ha MHLMOEHTH,

Npobnem ce gedunnpa kato:
* HewuseectHata npuunHa 33 NOABA Ha EAUH UK NOBEYe MHUMAEHTH
M3sectHa rpewka ce pedununpa Karo:

* WHunpent nam npobnem, 3a KOMTO NPUYMHATA € M3BECTH WAM 33 KOMOTO e
H3MEPEHO BPEMEHHO peWeHMe WAK NOCTOAHHA anTepHaTMBa. BL3MOMHO e
NHULHHUPAHE Ha 3aRBKA 38 NPOMAHA, aKO CbLECTBYBa GM3HEC M3WCKBAHE 3a TOBA, HO Ce
naeHTMdMUMPa KaTo W3BeCTHa rpetska OCBeH, ako He e paspeweHa 3a NOCTOAHHO OT
nmnaemeHTHpaHa lNpomana.

AntepHathBHO pewenne ce aedmHUpa KaTo:

* Hamanasane nAn enMMUHMpaHe Ha BbL3AEHCTBHETO Ha MHLMASHT nan npofinem,
32 KOATO BCE OLLE HAMA KPaitHO peleHne.

YnpasneHue Ha KOHOUrypaumn
UenwnTe Ha npoueca Ynpasnenue Ha KoHdurypauwm ca:
* Onncsane Ha Benukm IT aKTMBN M KOHGUIYPALMM HA yNpaBnABaHHTE yeayru

* OcurypasaHe Ha TouMa wHpOpMauMa 3a KOHGWIYpaUuMuTe W  TAXHaTa
AOKYMEHTaUMA, 32 O3 Ce NOAABLPMAT BCHYKWA ADYIM NPOLECH N0 YNPaBAGHME Ha
ycayrute

* OcurypsbaHe Ha cTabunHa ocHOBa 3a npouecuTe Ynpaenexsue Ha MHUMAEHTW,
YnpasneHue Ha npofnemn, Ynpasnenue Ha npomenu 1 YnpasneHue Ha BepcUm

* CpaBHaBaHe Ha KOHOWIYpPALUMOWHMTE 3anMcH  cpewly  AedcTBuTenHaTa
HHPPACTPYKTYPa W KOPUTMPaHe Ha BCAKAKBM HECHOTBETCTBHA.

Ob6xeaTbT Ha npoueca Ynpaenenwe Ha KOHOUIYPAUUM BKNIOYBA BCHUKMN KOMNOMEHTH, KOWTO Ca
CHeTEeHH 32 BAaXKHU 32 AOCTABKATa Ha YNPABAABAHN YCNYTH.

Koudwurypaumonua egunmua ce AedbuHupa Kato:

* KomnoHenT oT wuHdpacTpyktypara, Kolito e nog KOHTPONa Ha npoueca
¥npaenenwne Ha Koudurypaumn. ToBa BKAKOuYBa xapayep, codTyep M cBbpsaHaTa
ACKYMEHTaLMA. Moxe CbHIO Aa BKNKOYBA W 32ABKW 33 NPOMAHA, AOTOBOPH €
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fapaHTHpaHu napameTpyu Ha ycayrata, NPoueaypn 1 BCAKAKBH APYrH eAEMEHTH, KOMTO
TpAbea Aa 6v4aT KOHTPOAUpPaHH. WrdopmauuaTa 3a KOHPUTYPAUMOHHUTE eAnHULM ce
Abpu B 6asa A3HHK 3a ynpasneHue Ha KoHurypayuute (BAVK).

YnpasneHue Ha NPOMeHN 1 YNpaeneHme Ha Bepcun

Llenta Ha Ynpasnenwe Ha npomenn e aa ce ocMIypu 3non3saHeTo Ha CTaHOAPTUIUPAHN METOAN K
npoueaypu sa epekTneHo u 6bp3o 06paboTeaHe Ha BCUUKM NpomeHu. 110 TO3M HAYNH Ce HaManaea
eeKTa Ha 3aRBKHTE, CELP3aHN C NPOMEHU 1 ce noaobpnasa AOCTABAHETO Ha YCAYTH HA KNMEHTa.

HyxagaTta oT NPOMEHN Bb3HNKBA KAKTO NPOaKTUBHO, TaKa M peakTUEHOD nopagu peanua NPUUNHAL

¢ TpoaKTMBHO — HaRpuMep, TbPCeiKK NON3N 3a BM3HECa KaTo HAMANABAHE Ha
uenute, noaobpasaHe Ha YCAYIMTE WAM  NOBMWAEBaHE Ha edpeKTUBHOCTTa Ha
ROAAPbAKATA.

¢ PeakTnsHO - KaTo CpPeACTBO 3a paspelaBaHe Ha rpelwkn Uau ananTupaHe Kbm
npomenalum ce obcronaTencrea.

Mpomana ce gedunmupa Kato:

¢ Bcako aobaeaHe, mogndukauma unn npemaxsane Ha oacSpena, AA3HUPAHA UK
NOAZDbPIKAHE YCNYra UK KOMNOKEHT Ha YCAYTaTa M CBBbP3aHaTa C HEA AOKYMEHTALIMA.

lienta Ha YnpasneHne Ha Bepcuu e Aa 6bBeKAa HOBM BepPCHK Ha KOHDUIYPAUMOHHUTE
€4VHMLM B eKCNNoAaTaUMOHHa cpega.

Bepcua ce geduHnpa kato:

* CvBKyNHOCT OT xapayep, codryep, AOKYMEHTauws, NPoUECH MAW  apyrK
HOMNOHEHTU HYKHK 33 UMTINEMEHTAUMA Ha eAHA UK NoBeue 0A06pEeHN NPOMEHN Ha
ycayrute,

CnepuwTe KopoBe ce W3n0n3BaT, 3a OTpasABaHe CTaTyca Ha 3aABKaTa 3a NpomaHa:
* OTBopeHa: 3anBKaTa e NPMETa, HO BCE OLUE HE e HA3HAYEHS.

¢ B nporpec: 3aaskaTta e npuera, opgobpeHa ¥ Uma HazHaueH OTrOBOPHUK, PaboTu
Ce NO u3nb/HeHWeTo Ha MNpomanara.

* OpobpeHa: BU3HEC M TeXHMYecKaTa OLEHKA Ca 3aBbpLIEHM, npomaHaTa e
oAocbpena n npeaaseHa 3a nanvaHeHne.

* Omxevpnena: MpomanaTa e oTxBbpeHa U we Gbae BbpHATA KbM 3aABMTENA C
ONMCaHWe 33 OTHa3a M NPENOPbLKM 3a NO-HATaTbIIHK ASHCTEMA.

* 3aTeopeHa: 3aABKaTa e 3aTBOpeHa

¢ OTmeHeHa: 3aABKaTa e OTMEHeHa.
OtctpaHaBaHe Ha npobnemn Ha mAcTo
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ToBa ca ycnyruve, CBLP3aHM ¢ NOCEWEHWE HA MACTO KaTo XapayepHa nNoAAPbKA, NOAMAHA,
KOHUIYpUpaHe MHCTanauMA Ha HOBO obopyasaHe. TenennHk ocurypasa 2-yacos (wan no-pobubp)
OTrOBOP 32 NOCEUEeHNE Ha MACTO OT BPEMETO Ha No/yyaBaHe Ha 33ABKATa 3a CbAeHCTBME HA MACTO.

HocTbn 33 oTAANEYEHO OTCTP2HABAHE Ha NPOBAemMN

Tasu npouesypa onucsa BLIMOKHOCTHTE Ha TeneANHK A3 AOCTHNBA OTAANEBUEHO KAWEHTCKUTE
MPpEXW WAK Ypes W3NON3BAHETO Ha KaHan 3a ynpaBneHwe oT NoTpebuTenckaTa MpEXa MM ypes
U3NON3BAHETO Ha OTAEANA MPEeXa 33 ynpasnenue.

YnpasneHue Ha curypHocTTa

YNpasneHneTo Ha curypHocTTa ce NPOCTUPA BbPXY BCMUKM NPOLECH M AEMHOCTY NO NOAAPBHKA K
OCUIYpABA KOH(UABHUHANHOCTTS, MHTEIPUTETA W AOCTBNHOCTTA Ha aKTUBWTE, MHGOPMaUMATa,
AAHHUTE U yeayruTe Ha TenenmHx N KNMeHTHTe Ha TeNenHK,

Komnauuata e ceptudmumpana no CTaHAapTa 33 MHGOpPMaLMOKHa curypHocT 1SO27001.

Henpeksceaemoct Ha yenyrTe/BuactaHosABaHe o1 Gegcteve

HenpekbcsaemocTra Ha ycayrute uenw, s cayvaih Ha beacteue mau saryba Ha LienTopa 33
YNpaBreHne Ha Mpexata, Bb3CTAHOBABAHE HA HYKHWTE TEXHWYECKM W CePBM3HKA YCTpOHCTBa
(eknlounTENHO KOMMIGTLPHM CNCTeMU, MPeXH, NPUNOKEHNA, TENEKOMYHMKALMM, TEXHWYECKa
NOAAPBIKKA M Xennaeck 3seHO) B AOTOBOPEHM Bpemesw MHTEpBanW. 3a Aa ce NOCTUIHE TOBa,
TenenuHk MMa Ha PasnoA0KeHNE Pe3epBMPaHD MECTOMNONOMEHWE 3a LeHTbpa 3a ynpaeneHue Ha
MpeXaTa, W3HeCEHW pe3epBHU CLPBLPH W NPUNOKEHWA 3a HabnwgeHne, Kakto M nnaH 3a
HENpeKbLCBaeMoCT Ha HnsHeca B ycnosua Ha Beacreve.

5.3.2. ABMWHWCTPaTHBHA eckanauma

C uen npeaocTasaHe Ha edeKTMBHW U HagewaHN YCAym No noaapbika, TenenuHx rapaHtipa
HaBPEMEHHOTO oTcTpanABaHe Ha npobnaemu. B cayvail Ha 3abaeaHe oT AOTOBOPEHUTE BpemeHa,
BCEKN MHUMAEHT NOANGKN HA aBTOMAaTMUHA 3AMMHUCTPATMBHA ECKANALMA No AONY NocouyeHaTa
cxema.

UHUMAEHTLT KOITO Bbae agMUHKCTPaTUBHO €CKanupaH, asTOMaTHYHO €& HAa3HaAYaBa Ha NOCOYEHHAT
8 Tabanuata koHvakT, KoitTo Habnioaasa CNY43A 40 HETOBOTO TPAHO paspellaBaHe M OCWIypABa
HeobXoaMMUAT pecypc 3a Toea.

PvKkosoamuTEN OTAEN |

1-vyac
| Nopppbxka
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Dupextop Cucremua
WUnTerpauun
PvkoBoguTen otaen
4-4yaca
Eckanauua Kom flopapbixka
npoussoauTen
Aupextop CuctemHa
H3nmbaunTENEH Wnrerpauns
24-vaca
Avpexrop Eckanauma kbm
NPOU3BOANTEN
48-4aca HanbaunTenex PvroBOAKMTEN OTREN
AupexTop MoaapbxKa
AnpekTop Cucremna
NuTerpaumna PrurosOAMTEN
72-vaca otaen
Eckanauma Kbm Nognpbka
npoussoauten

5.3.3. ON-LINE cnctema (OTRS) 3a npuemare w 06paboTBaHe Ha cepBU3HK
3aABKK

Cncremata 3a perncTpupaHe M ynpaeneHwe Ha MHUMALHTW MMa 33 Uen Aa npocreaAsa
nporpeca no paboTata Ha BCUMKN aKTHBHN MHUMAGHTH W CEPBU3HM 3aABKN, KAKTO 1 CbXPaHABAHETO
WM B €AviHHa LeHTpanusupaHa basa oT AaHHK. CUCTEMATa NPUTEKABA BLIMOMHOCT 3a oTaaneuyeH
PONeBU AOCTHLN HA NOTPebUTEAN € pasnuuHY NpaBa, KaKTO OT CTPaHa Ha TEXHUUYECKUTE CReunanmnucTv
Ha TenenuHk Taka n ot crpana Ha Knuenta. TenennHK n3nonssa cneumanuzmpaH codryep 3a paborta
C perncTpupane v ynpaenexue Ha nHymaeHt — OTRS ( Open Technology Real Services).

Cuctemarta 3a pernctpupaHe u ynpasneHne Ha MHLIWAEHTH & AOCTBNHa npe3 web Ha appec
httgs:[(suggort.telelink.bg(otrs[customer.QI Cuctemata ce poctbnea cnep npeaBapuTenHo
HanpaeeHa perncTpauua ¢ BanuAeH umeiin agpec n napona. Perncrpaumnata ce npasu o1 TenennHk
npu KeobXxoaMMOCT AN Npu NOUCKBaHe OT CTpaHa Ha wkauveHTa, Cuctemata GyHKUMOHVPA BLPXY

Pe3epsupann W reorpadCKo pasganeyeHn Mpeosu Cbpebp Ha TENenWHK M HeHHMAT appec e
AOCTBNEH Npe3 UHTepHerT,

OCHOBHM DYHKLMN Ha cucTemaTa ca:
* ABTOMATMYHO feHepupaHe Ha yHUKaneH NACHTMOUKATOD HA BCEKM MHUMAEHT (KOETO Aasa
BL3MOMHOCT 32 NpOCNEeAABaHe HA aKTMBHN W BEYE 3aTBOPEHM MHUMAEHTH)
*  Ypoben, nutyutusen web nurepdeiic

* Onucahue Ha cTaTyca Ha BCeku MHUMAEHT [Open, Pending ( Customer, Telelink, Third Party),
Closed ( with workaround)]
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*  3anncu 1 aTpUByTM Ha MHUMALHTA, KOUTO He MOraT Aa 6vaaT npomenanu:
0 OTroBopn n 06HOBABAHWA HA BCEKW HANPABEH 3annC
o Bpemesn nonera (timestamps)
o flor Ha npomeHunTe

*  ABTOMATW4HO YBEAOMAEHME NPY AAMUHWCTPATHBHA eCKanauna

OCHOBHW KOMNOHEHTH Ha CUCTEMaTa Ca:
® HavaneM ekpaH
* Perucvpupare Ha HunAeHT (Cb3asaHe Ha cepBu3Ha 3anBKa)

* [llpernep Ha wcropuata Ha WHuMgeHTMTe {npernes Ha OTBOPEHW #/MNM 3aTBOpEHM

CEPBUIHMTE 33ABKHK)

*  MoAaT npodun (RepcoHantmn HacTpoiikn Ha npo¢mna 3a 4OCTEN 40 CUCTemaTa).

3a gocTbn A0 cucTemata Tpabsa ga e BbBegeHo noTpebuTencko uMe M napona s NoseTo 8XoAa.

Camo Tenenunk, moxe aa chapaea AKAYHTH HA KIKEHTHTE CK.
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®UryPA 2: HAYANEH EKPAH — CTPAHWULIA 3A BAIMZAHE B CUCTEMATA

HavanuuaT ekpam, nokasaw va cheasawata ¢purypa npeaoctass CAEAHNTE BBbIMOKHOCTY 32

usbop npu paboTa cbe cucTemaTa:
*  PeructpupaHe Ha nHumgenT ~ New Ticket
*  Wcropua Ha nHuugenture — My Tickets and Company Tickets

¢ TobpteHe Ha CepBM3HK 3aABKK B BasaTa AaHHK — Search
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Ticket Number Subject and Daseription

DurypPA 3: OCHOBEH NMPO3OPEL| — KMEHTCKM M3TNEL

Cuctemata nokassa BCMUKK Oteopenn (Open) n Bcuuku 3ateopenn (Closed) 3anBku, 3aesHo c
TEXHUA HOMeEp, CTaTyc M AaTa Ha nocnegwa npomaMa. Ypes Tosu eKkpaH, KnuenroT mome pa
npogepAsa ctatyca Ha paboTaTa no cb3aaneHaTa TO HEro 3aREBKa, C KAKLB NPUOPHTET e, KOW NHKEHep
£ Ha3HaYeH NO HeA U T.H.

Mpwn nsbupane va onunaTa Peructpupane Ha nHunAeHT (New Ticket), cucremara npegnara ga
ce uzbepe HakbB TMN Aa Gbae 3anBKaTa:

Incident:
* 3anBKA 33 MHUMAEHT B MPEKATa HA KAMEHTA;

Problem:
* 3anBKa 33 npobaem B MpeKaTa Ha KAMEHTa;

IMAD:;
*  3anBHa 33 MHCTANALMA HA HOBO obopyagane;
* 3aABKa 33 MUrPaLMA Ha CbLLECTBYBALO 0BOpyABaHE;
¢ 3aABKa 3a npemaxBaHe/AEeMOHTUPaHE Ha CbluecTeyBalo obopyasaHe;
* 3ansxa3a aobasAHE Ha MOAYNM Ha chuwecTeysawo obopygpane;
KaTo Bcuuko ce oTHaca camo 3a ChulecTeyBallo 06opyaBaHe, KoeTo e B 06XBaTa Ha nNpoekTa

Change:

* [Mpomana Ha koHMIYpaLma Ha cuulecTBYBaLLD obopyagaHe;

* Bcaka npomaHa, koaTo He e geduHMpara B IMAD (Hanpumep: cmana Ha 105,
CMAHA Ha nospeaeH Kaben, onuceane Ha NopPT U T.H.);

Other:
*  32ABKA 33 KOHCYATALMA/CBBET KbM TENRAUHK;
* 3aABKa 3a HoBa odepTa KuM Tenenuwk;
* Bcuuko octanano, koeto He e geduHnpaHo B ApeguLHKTE TUNOBE.

Npw n36op Ha eanH ot TMNOBeTE Co oTBapA YOpMma 3a BLBEKAAHE Ha 3aRBKaTa, NOKa3aHa Ha
chegpawara durypa:
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@UryPa 4 Ch3ABAHE HA HOBA 3ASBKA

Nonerata otbenasanu c * ca 3agbNUTENHK, KaTO BUHArKM B noseto TO ce nocTtasa SERVICE
DESK OT napawoto meMio. ABTOMaTMYHO CTaBa n3bopa npu noneto SERVICE & 3aBMCMMOCT oT
AOroBopa Ha KnueHTta ¢ Tenenurk. B nonevo SLA ce aedmnupa npuopuTeTa Ha 3anekata (P1,P2 nan
P3) kaTo ce noAsABa M AONbAHUTENHO ONMCaHUE 3a HaNMUHOCTTa Ha ycayrata ( 24x7, 8x5 uaw gpyra).

PopmaTta NpeAOCTaBA Bb3MOXKHOCT 3 BbBEXKAAHE HA TEMa W AETalAHO ONUCaHME, KAaKTO W 33
NpPUHKayBaHe Ha $ainoee,

3a ThbpceHe B CHCTEMATa 33ABKN KAKTO MO KAMEHT Taka U Te3u KOMTO ca 6unu cvapapenn ot
Aapenna notpebuten, ce u3bupa Tickets->Search u ce nossABa HOB Apo30peLl, B KOWUTO Mome fAa ce
AebUHUPAT PasnNiHK NapaMeTpH 3a Tbpcexe. 3a yA€CHEHHE Ha TbPCEHETO MOXKe A3 ce feduHnpaT
wabnoHw. Npu TbpceHeTo, KNMeHTa BUXAA W MOKeE 13 TbPCK CamMO 33ABKM 32 HETOBMA NPOEKT, U He
MOE N3 BUXAA APYFW 3aABKN HA KAMEHTUTE Ha TenenuHK.

cp. 178
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®uUryra 5 TbPCEHE B BA3ATA AAHHW HA CEPBU3HMTE 3AABKM

Npu usbupane Ha onumaTa Preferences oT HayanHWA expaH, cMcTemaTa noka2ea nepcoHanHu
HaCTpO#KK 3a NpodmMAa 3a ZOCTLA 40 CUCTemaTa, BM3Yann3aunATa Ha KAMEHTCKUA WHTepdelic Ha
CMCTEMATa , KaKTo W Bb3MOXKHOCT 33 NPOMAHA Ha NaponarTa.
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NnaH 33 0byyeHune

1. Obxear

AloKYMEHTLT ONUCBA HauWHa 33 NpoBeKAAHE Ha OGYYEHME HA EKWM OT CNELUMAAUCTH Ha Bvanoxutens,
KaTo UeANTa Ha NpOoBeMAaHUTE 33HATUA € ayAUTOPWATA A3 6bAe 3an03HaTa CbC CbBPEMEHHMTE
TexHonoruu, o6opyasane N CUCTEMK, MINOAZBANN NPY MITPAKAIHETO Ha NO OTACAHUTE ENEMEHTH Ha
pelweHueTo.

ObyuenueTo e GoKYCMPIHO BLPXY TeXHONOTUUTE, 0BOPYABAHETO U CUCTEMUTE, KOMTO LIS M3rpamaaTt
KOMYHUKaLWONHETE MHOPACTPYKTYPa U HeltHuTe cneurduaHmM GyHKUNOHaNHOCTH. Chep 3aBbpLUBAHE Ha
obyuenueTo, ekunT, KoWTO We Gbae obyyasaH, We uMMa NO3HAHWA 33 An3aitHa, KoHdurypaumnara,
GYHKUMOHANHOCTTa U YCNYTUTe, KakKTO W 3a npoueaypute no EKCRnoaTauna u HauuHa Ha paboTa ¢
PA3AUYHNTE HOMNOHEHTH U CUCTEMM,

NpeagnaeHoTo obyuenne e C TexHU4ECKA HACOMEHOCT, LuE Ce NPOBEAE Ha FOAMIIHA Basa B pamKuTe Ha 4
FOAUHU CBINACHO NPeABIPUTEAHO NOATOTBEHM W CbINAcyBaHU B Bb3NOKUTENR KOHPEKTHU rpaduum u
TEeMMU.

2. [lokymeHTauma 3a obyueHue

W3NbAHUTENAT Ce aHraKMPa C GCUTYPABAHETO W Pa3nPOCTPAHEHHETO HA BCUYKW MATepuanu, KOUTO ca
HeobxoauMu 3a npoeeaane Ha ofyueHueTo. Matepuanure 3a obyyeHnero GbAaT OcurypeHu or
M3mbaiHuTeNs, Kato Te wwe BKAKUBAT MaTeEpPHanii U PHKOBOACTBA Ha OGOPYABAHETO, KAKTO M CReUUdUYHO
W3roTBEHU 33 0BYUEHUETO NPE3EHTALMM, NPUMEPHU CUEHAPUM U YIIPAXKHEHUA, KbAETO & Bb3MOMHO.

donbaHurenna uHGopmauua OTHOCHO 06yyenueTo:

. 3aHATUATA Ha 06YYeHUETO e ce NpoBeaaT B NOMEWeHUA Ha Bb3nokutens;
o O6yuenuneTo we 6bae nposeaeHo Ha 6LAraPCKU e3MK;
. B HacToAMA AOKYMEHT e BKAloueH npumepeH rpaduk obyuenweto, KoiTo we Gvae

Cbraacyead JOAbBAHUTENRHO C Bbanoxurens.

3. MeTogonorusa

3aHATUATa Ha OOYY4eHWeTO wWe ce NPOBEXAAT NoA GOpMaTta Ha CEMMHApU, KOMTO We CoAbpKaT
NOCAGL0BATENHOCT OT NEKLMYU U YNIPAXKHEHWA NPU M3NON3BAHE Ha CACAHUTE TEXHUKU:

. MpeseHTauuu — KOHLENTYaNHO NPEACTAaBAHE Ha BL3MOXHOCTMTE M OYHKLMMTE Ha
KOMYHUKaUMOHHOTO 060pyABaHETO, KOETO We Ce U3NON3Ba B NPOEKT3, KaTO CHbLO TaKa LIe ce
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HabnerHe Ha KOKKPETHUTE KOHOUIYPALMOHHM WaBNOHM 33 PasAMUHUTE TMNOBE ycayru
GYHKLMOHENHOCTTa Ha OTAGNHUTE KOMNOHEHTH;

. AeMOHCTPaumMi — e ce NPOWTPaRT TUNUYHKM CUEHAPUM, KaTO Ce AEMOHCTPUPAT CTBIKK OT
NPOUECa Ha EKCNADATALMS HA KOMYHUKALMOKKOTO 060pYyABaHE;
. CamocToATenHun ynpamHEeHUA — KYPCHCTUTE Wie MMAT Bb3MOMHOCT CAMOCTOATENHO fa ce

3aN03HAAT € BBLIMOMKHOCTUTE HA OTAENHWUTE KOMNOHEHTWU Ha OBOPYABAHETO M HauMHA Ha
pabota ¢ mpexaTa;

. O6o06wenna — B Kpan Ha BCeku yueBeH AeH ce npasu 060buieHne Ha KAKOMOBUTE 3HAHMA,
HeobxoaumM 3a pabora;
. BbNPOCK M OTrOBOPM ~ NEKLWMHMTE W YNPaKHEHUATa NPOTUYAT MHTEPAKTMBHO, KaTO OCHOBHA

3a/,34a Ha BCEKM NeKTOp € Aa Npnaobne yBepeHoCT, Ye NpenogaBaHuA MaTepuan e YCBOEH OT
Kypcucrute, CTPEMEXbT € MaKCUMAnHO MbAHO O3 Ce OTrOBOPW HA BCHMKW Bb3HUKHAMM
BbNpock no epeme Ha obyyeHueTo.

M3nonasaliku Komﬁnnauuma OT BCUYKW TOpPHW ONUCaHWe MeToau ce rapaHTUpa OCUIypABaHETO W
nonyvyaBaHeTo Ha Heobxogumute TEOPETUMHN K NPAKTMYECKK 3HaHWE N0 NOAAPDHKATA W
EKCNAoaTaUMATa Ha U3rpaaeHuTe peleHuA.

4. Crtpaterus

TexHuyeckoTo obyueHue Ha ekuna Ha Bb3/IOKMTENA € KAIMOB MOMEHT NPU EKCNAoaTauvaTa Ha IT
WHPACTPYKTYPa, KaTO OCHOBHATA LIEA € NPOBEXAAHETO Ha KAYECTBEHW U epEKTMBHU 3aHATHA, KOUTO Aa
33N03HAAT cneunanucTute ¢ paboTata ¢ MpeXoBUTe YCTPOICTBA, AM3aliHa Ha MpeXaTa M cUCTeMuTe 3a
HabniogeHne u ynpasnexue.

OcroBHaTa 3afa4a Ha U3nbAHUTENA e NPOBEKAAHETO HA KAYECTBEHO 06yYeHMe, Ypes NeKTOPH, KOUTO ca
CNeuran1CTH C ONUT K NO3HAHUA B AafeHaTa 06nacT U NpeaBapuTENHO NOAFOTBEHW YuebHN MaTeprani
U YNpaMKHEHWA.

3apava Ha Bvanomutens e u360pLT Ha TOUHUR EKIMN OT CNELIMANMCTH, KOUTO Ca NPAKO CBBP3aHM € NPoLeca
Mo eKCNA0aTauua W NOAAPLIKKA Ha KOMYHUKALMOHHAET2 MHDPaCTPYKTYpa.

5. YyebHa Haza

YuebHaTa 3ana, B KOATO lue ce nposexpaa obyyeHuero Tpabsa Aa Hbae obopyasaHa ¢
MyATUMeaueH npoekTop, LAN mpera, WMHTepHeT A0CTbn, KAaKTO M € oTAaneuyeH AoCTbn Ao
obopyasaHeTo Ha usrpapeHata IT MHOPACTPYKTYpa. 33 BCEKU MHKEHEP Y4aCTBaLY 8 06y4eHNeTo
TpAGBa Aa uma paboTHO MACTO € KOMNIOTbP. 33 uenuTe Ha oO6ydYeHWeTo Ule 6baaT
AEMOHCTPUPAHN BbB3MOMXKHOCTUTE Ha OOOpYABAHETO B KOMYHMKAUMOHHATA CUMCTEeM3 Ha
Bb3nomurena n/unun ceoboaHo obopyasanHe or naboparopuaTta Ha U3nbanHuTenA.
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6. YuebHa nporpama, rpadmk M npeamer Ha obyueHunero

Cnea ycnewwoto npukniousaHe Ha Kypca, Te we wmar npuaobuTH 3HaHuA 3a uarpageHara
CUCTEMA, CTPYKTYPaTa, KOMNOHEHTUTE U PaBoTHUTE i BL3MOMHOCTH. Chep Kpas Ha Kypca we
6bae noanucaH npoTokon v we GvaaT Managenm NePCOHANHM YAOCTOBEPEHMA 33 NPEMUHAT KYPC

Ha obyueHue.

ObyueHueto we 6vae cvobpazeHo ¢ AocTaseHoTo obBopyasaHe u codTyep, TexHuTe

KOHPUIypaumum 1 GyHKLUMOHANHOCT.

B cneaBawaTa YacT OT AOKYMEHTa Ca ONMCaHW NO-NOAPOGHO TemuTe B OTAGNHUTE MOSYNM Ha
o6y4eHuero, Koeto we 6vae nposeaeHo cnopea HY)KAUTE U NNaHA 33 BHEAPABAHB:

e
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Servers, HMC;

Buptyanusauua — PowerVM, Power VC,
VI0S, Pools, Partition mobility;

OS — AIX (AIX Jumpstart Training) —
npouecu, LVM, nameT, notpebutenn u

AP,
PowerHA, HyperSWAP

1. | Power Servers & AlX

5 AHu

Brocade SAN

IBM SVC Technical Training —

2. | Storages APXATEKTYPa, BB3MOKHOCTH GUI
Storwize V7000

DS8000

5 AHK

3ano3HaBaHe ¢ M3noN3BaHNA codTyep

3. | FtashCopy Manager Do6pn npakTuku

5 aHH

Backup & recovery with TSM — ocHosHO
33anN03HaBaHe C apXuTeKTypaTa,
Bb3IMOMHOCTUTE U MHTerpauua ¢ DB2,
4, | TSM SAP

FlachCopy Manager — usnon3ssate 3a
Cb3/,aBaHe Ha KOMWUA Ha AaHHWTe,
WHTerpauuna ¢ DB2, SAP, TSM

5 AHU

3ano3HaBake c BHeApeHUa codTyep
5. | Buptyanusayma VMware
Ho6pu npakTukm

2 AHK

3ano3sHaBaHe ¢ TeXHOAOTuUTE -

6. | O6naunm yeayru Openstack

1 gen
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AOMbAHUTENHO NO Kenasne Ha BbLINOKUTENA MOXKE A3 ce opranusupa IBM Technical University
— FnobanKa cepun ot cpewu Ha cneuyuanucti ot IBM 1 0CHOBHUTE nonssaTteny Ha TEXHWKaTa.
MNpeanarame perynapHo — BeaH®bX B roguHaTta 3a 1 ceAmMuUa, cneunanucTu Ha Gankara paa
y4acTBar B Tean 0byyeHus, KbARTC Aa HAy4aT noseye 3a HanpasAeHUATa Ha pa3suTHe Ha IBM g
o6nactute Ha xapayepHuTe naatdhopmy, CbpBbPi U AUCKOBU MACUBU U Ha CUCTEMHUA codTyep.
A Taxa cblio ga NpUAOBMAT NpakTUYecku 3HaHuA 8 Lab cecuure.

7. CNUCBK OT KypCUCTH

Npean HayanoTo Ha BCeku Kypc Buanomutens Tpabea Aa NPesOCTaBN CNNCHK ¢ npegasuaeHuTe
YHacTHHLNTE BBB Kypca, KaKTo ¥ Aa rapaHTMpa 3a TAXHOTO NPUCLCTBME, KoeTo wWe Gobae
YAOCTOBEPABAHO NO Bpeme Ha 0byyeHuaTa upes nonbABaHe Ha MPUCHLCTBEH AKCT.

M3NbAHUTENAT e OCUrypu BbIMOKHOCT 3a obyuyasare Ha oT 4 A0 6 chyxutenn Ha
Bbanoxutensar.

8. OpraHusauma

3a nposexaae Ha edpeKTUBHO M KauecTBeHo obyueHne Tpabea aa ce Cb3gane OpraHU3auus,
KOATO A3 BKAKOYBA CNEUUANUCTH CbC CARAHUTE POAU:

. JlekTopu OT cTpana Ha U3NbAHNTENA, KOUTO Lie BOAAT yuebHuTe 3aHATHA;
. KoopawuHatop Ha ywebHuTe 3aHATUA OT cTpaHa Ha WsnvaHuTens;

. Koopauuarop Ha yueGHUTe 3aHATUA OT cTpaHa Ha Bb3nomuTens;

. Kypcucru;

9. OueHka Ha npenogasaTens

B Kpas Ha npoBexAaHoTO obyueHne BCUYKM KYPCUCTMTE NMOMBLABAT AHKETHA KapTa, 8 KOATO
“3pa3ABaT CBOETO MHEHWE 33 KaYecTsBOTO ¥ eQeKTUBHOCTTa Ha NPOBEAGHOTO ObGyueHue U Ha
nonydeHuTe yuebHU U NOMOLLUHM MaTeprani.
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lpoLieaypm no ynpasneHue Ha NPoexkTV No 06CyKBaHe Ha
KIMEHTU 1 BHEOPSIBaHE Ha HOBU peLLEHNS

[lefiHoCTTa No YNpaeneHWeTo Ha npoeKTa Uenm OCUIYPABAHETO Ha CLOTBETCTBE Ha M3X0Aa HA NPOeKTa ¢
W3nCKBaHWsATa, NocoueHK B [loroBopa 1 KOHKpPETUA 06XBAT Ha BL3NOXeHaTa NopLHKa 1 pabora. Tosae
AEAHOCT, KOATO BKMIOYBA OCHOBHO MNaHWMpaHe W #“3NBNHeHWe Ha npoexTa, HabnoaeHne, KOHTPON U
OTUMTEHE NO OTHOLLEHME Ha NpOoLecHTe, CBBP3aHM ¢ 06XBATa, KaqecTBOTO, rpadyka, PUCKOBETE,
HOBELKUTE pecypc, pasxoamnTe 1 KOMyHUKaUMWUTE Mo NPOeKTa. 3a Aa NOCTUrHEM TOBa CrefBame Haii-
A0GpUTE NPEKTUKM, KOUTO Ca C8 AOKA3ANN OT HATPYNaHWS ONWUT A0 cera.

[pouecuTe 3a ynpaeneHne Ha Npoek™ B TenenvHk ce Basupar 0CHOBHO Ha MEXAYHAPOAKWSA CTaHAAPT U
meTogonorus Ha PMI (Project Management Institute®) kato npea rogmHuTe HenpeK:CHaTo o& aaanTupar
W NoAOGPABAT KBM NpomeHsAaTa ce BraHec cpeaa 8 Bunrapus u cnopes PasMUYHATE HOBM TEXHOMOTMW U
PELLeHUA, KOUTO Npepnarame Ha Hawwute KneHtn. Cullio Taka TenenmHk pasnonara ¢ PrkoBoguTeni
NPOEKTV CepTUAMLINPaHN A0 HaR-BUCOKO HMBO OT FM| - PMPE( Project Management Professional).

B 1031 sokymMeHT We HamepuTe AETalNHO ONUCaHUE 1 NHAOPMAELIMA NO OTHOLLIEHVE Ha:
1. NMpouenypa no ynpasrneHue Ha MPOEKTU PN BHEAPABAHE Ha HOBYA peweHnn

2. Mpoueaypa No ynpasrneHue Ha NPOEKTU NPK 0BCNYKBaHE U NOAAPEKKA

3. OnucaHue Ha AEAHOCTTE NO U3NBIHEHE B NPOEKTA

1. Tpoueaypa no ynpaenetine Ha NPoeKTV NP1 BHEAPSABAHE Ha HOBU PeLLEHUS

TenermHK e OpraHnaupa BHEAPABAHETO Ha HOBUTE PEeLLIEHUSA B E4UH WM HAKOMKO NPOEKTa B 3aBUCUMOCT
OT BpeMeBUTe pamKi W TexHonmorwuHuTe obnactv, kouto 6waat BwanoweHw ot BHB cnopen,
NPEANOXEHUTE haan 3a KOHUENTYanHo pasBuTve. 3a BCEKW €OMH OT npoexTiTe Wwe Onae HasHaqueH
OCHOBEH exun oT Pukosoguren Mpoexr (FMp) v TexHuuecku Pekosoauren Mpoekt (TFFip), xokTo e
OTroBapsA 33 LAMOCTHOTO yNpagneHne 1 U3nkiHeHue Ha NpoekTa. [JoMkNHNTENHO BceKkn eAH NPOEeKT nMa
W AOMLNHUTENEH €KUM, KOTO He Ce MPOMEHA NO BPeMe Ha UAMLNHEHWETO Ha NPOSKTa, CLCTABEH OT
Teprosokn npencrasuren (T, Wkxenep npeg-nponakGu (W), ApxmrexT# Ha peiwenneto (A).
HonwnHuTtenHua ekun Hoou npska OTTOBOPHOCT 3a YCTIEWHOTO 3aBupuBaHe Ha NpoexkTa, HO GuBa
KOOpAWHWPaH U CBUKBaH 3a onpejeneHu 3a0a4m OT OCHOBHMA EKUN N0 NPOeKTa.

Boekn equH npoexT 3a BHenpABaHe (BKN. pe-AusaitH, Av3aiiH) B TenenmHk npeMuHasa npes cnegHuTe
OCHOBHW €Tanu i1 NpoLiecy:
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Urnvupspane

WHuummpareTo Boau cBoeTo Havano ot TeproBCKMA NpeacTasvTen (TTT), KOWTO UMa aHrKUMEHT Aa NycHe
3anBKa 33 HOB NPOEKTa KuM 3BeHO EnsHec [Mpouecu (B). B ekuna npernexaa sxoarara uHdopmalms
(MUHUMYM 06xBaT Ha paboTa U KONMUECTBEHO CTOMHOCTHA CMETKa) U CcTapTMpa Npouec no u3bop Ha
OCHOBEH €K1n NO NpoexTa.

Gren Ha3HaMaBaHETO Ha OCHOBHUA eKun, KOR#To ce noabupa cnopen HeobxoaumuTte NPOdECMOHaNHK
YMEHUR N HYXAU 32 KOHKpeTHUs crydaid, FMp w TFMp umar rpwokata fa ce 3anc3HasT B OETAAM
OCHOBHaTa 4acT oT Onemn NpoekT - GlogkeT, 06XBaT KU CPOKOBE, KATO 33 TA3WU Len npernexaar
NOAroTBEHUTE OT NpeanpoAaGeHna exun AOKYMEHTH, CBpaHn odepTV OT [OCTABYMLM, KakTo M ce
CPEeLLAT C Hero, 3a 4a 02 3an03HaAT ChC CNELMAMKUTE 1 PaSACHST Haii-BEoKHUTE MOMEHTY ¥ ASTAIMN OT
peLLeHueTo, koeto Tpsbea Aa ce BHeapu. ONen KaTo OCHOBHWS eKvn ce YBEPH, Ye Uanata MHGopMaumna e
HAMYHA 1 BCWHKW KOMMOHEHTU B GIODKETa Ca 3aNn0KeHU KOPEKTHO M OTrOBApST Ha TOBA, KOETO e
MOPEHAHO OT KImeHTa 33BUKBAT BETPELLO-GMPMEHa NPOLEAYPa N0 UHULMUPEHE Ha HOB MPOEKT, KORTO
BKSIOMBE CNeQHUTE CTHLIKY:

v VisnpauwaHe Ha 3amBKa KtM 38eHO BusHec Mpouecy 3a ceanasaHe Ha HoB MPOEKT CrArKAaLA
GIOMKET € OCTOMHOCTEHO HEOBXOAUMOTO OBOPYABAHE Y AGHHOCTY 33 M3MLIHEHUE Ha npoeKTa,
KaKTo 1 odmLmanHa NopEHKa oT KnneHTa

v 3seHo BusHec Mpouecu nposepsea 3a LAMOCT Ha 3aABKaTa W Ck3nasa 06NacT Ha BLTPELUHO-
dvipmeHus noptan kwaeto we 6vae o6ocobeHo MsCTo 3a paspaboTeaHe, opraHuanpaHe w
CXpaHeHWe Ha LAnaTa A0KYMEHTaLVA NO CLOTBETHWA NPOKT

v CQef KoeTo 02 M3npalLa 3a8siBKa KM PEKOBOACTBOTO Ha KOMMAHUATA 33 oaobpeHue 3a ch3paBaHe
Ha NPOEKT U oTnycKkaHe Ha GlofpkeTHa paMka Ha eKuna No NPoeKTa G KOATO 43 ro 38 U3MLHN

v' Cnep nonydasaHe Ha CLOTEETHUTE HEOBXOaMMU HVBA Ha onobperre npoekTa nonyyasa ceos
YHUKaneH Homep u ce Ckafiasa B ERP cncremara Ha TenenuHK CuC 3anosien BIomKeT  cpok
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NnaHupaHe

®aszaTa Ha NAaHMpaHe e efiHa OT Haii-BamHUTe $pasn B eauu NPOEKT, Tbi KaTo NO Bpeme Ha Hes ce
AHANU3NPAT W M3FOTBAT HEOBXOAMMMTE DEKBMIUTM 33 YNpaBneHMe Ha npoekTa uau T.Hap. MnaH Ha
NPOEKTa, KOWTO CHABPIKA BCUYKM MAN YACT OT CAEAHUTE KOMNOHEHTH:

Mpaduk Ha npoekTa

PMNp v TPNp n3ebplusat no-3aabn604eH aHAMMS HA 3a)10KeHUTE DEMHOCTU NO CLOTBETHUA NPOEKT
u crpamo GlofpKeTa u HeOGXOAMMMUTE PECYPCU M3TOTBAT MbpBOHaYaneH rpaduk 3a UzNLAHEHKE,
KOMTO CbAbPIKA HA-BAKHUTE U OCHOBHM AEHHOCTH C NOCTABEHM Beye NO-KOHKPETHW BPEMEBW
Pamky, 3a A3 MOKE Aid CE M3TTLAHAT 3a/I0KEHNTE CPOKOBE M OHaKBAHMA KbM KAUEHTA.

MaTpriLa Ha OCHOBHWTE 3aMHTEPECORaHM NMLA

PMp n TPNp u3roTeaT NAaH Ha OCHOBHUTE 3aMHTepECOBaHWU NULA BRAKOYBALL, POAIU Y OTFOBOPHOCTH
N0 NPOeKTa, KaKTo U NNax Ha HeobxoaumuTe Yosewkn pecypeu. TPMp e HeobXoaMMO fa Hanpasu
no-3aAbAbo4eH aHaNU3 CNopes BHEAPRBAHWUTE TEXHONOMMM U 3aN0KEHUTE AelHocTH B obxBaT Ha
NPOEKTS KaKbLB TUN U HWUBO Ha KBAAMDUKALMA MHKEHepeH ekun We My Gbae Heobxoaum. Axo e
HEOOX0AMMO MOME Aa NoucKa NPeABapUTENHO Ha3sHAYaBaHe Ha T.Hap. APXHUTEKT Ha pelleHue
{Solution Architect) 3a cbaeiictene sa uaroteaHe u pazbueka Ha aedHoOCTUTE M HeobxoaMmUA
pecypc. B pamkute Ha npoekta Solutions Architect we 6bae OTrOBOpPeH 3a AM3aiiHa M
MPOEKTUPAHETO H3 AAAEHATA TEXHONOTMA, KAKTO W YCHELIHOTO U BHESPABAHE NPH KAueHTa. Mo
€AVH NPOEKT MOXE A3 UM HAKONKO APXUTEKTa B 3aBMCUMOCT OT 06XBaTa My U 6posa petweHua u
TEXHONOTMKM, KOWUTO ce npenanTar. 3apadvata Ha TPMp we 6vae ga KOHTPOAUPA W OpraHnsupa
TAXHata paboTa taka, e Aa 6bAe B CUHXPOH KaKTO nomemay um, Taka U C M3UCKBAHMATA W
OYaKBAHHMATA NO AOTOBOP € KAUEHTA.

MpumepHa MaTpULa Ha OCHOBHUTE 3aMHTEPECOBAHU AMLUA NO NPOeKTa, KATO NpPU CTapTMpaHe Ha
npoekTa TpaGea Aa 6bae AOTLHEHA € KOHKDETHM MMEHA HA SMLA M KOHTAKTH 33 BPb3Ka:

s ol BT ‘;?‘5
: ll e VLR o b s e N e e
i Ule cheav nepnogmyHo 3a 0610TO KaYecTBO Ha
ui A, puog, Ly AvpexTop
NpepoCcTaBEHUTE YCAYTH U U3NBAHEHWE Ha ;
PvKoBOAMTEN RorOBOD CucremHa
TenennHk (PA) npoekTa. LLle 6bae Touka 3a eckanauma Npu Hyxaa Wurerpauus -
OF cTpaHa Ha Bu3noswurena. 0a06pasa npomenn ,
Tenenuuk |
o JLOFOBOPA NPU HyWAa. _ .
¥npasneHue n KOOpAUHUPaHE HAa BCUYKK
EMHOCTA NO BPeMe Ha U3MbAHEHUE Ha NPOEKTa OT
A P P PAl Tenenuuk;
CTpaHa Ha Teaenudk, OTroBopeH 3a U3Nb/IHeHUE AnpexTop
PvkoBoAnTen RpoeKT | Ha obxBaTa Ha NpoekTa cnopeg, ACTOBOpPERUA
Tenennuxk CucremHa
| (PNp) rpadmk, 6ioaxeT U Kavectso. PMp e Touka 3a Wnrerpayus
KOHTAKT 3a KOMYHUKaLKA 3a Bu3nomuTens no
Tenenunk
BPEME Ha U3NBLAHEHWETO Ha NPOEeKTa 33 |
| _ aAMUHUCTRATIBHM BLNPOCH. |
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Opraxnsauma

Pona

OrroaopHocTH

Omuer 3a
AeHCTBMATA KbM

TeneAnHk

Texnnuecku
PrvKOBOAKTEN NpOEKT
{TPMp)

OTrosopeH 3a BHEAPABAHETO HA TEXHUYECKOTO
peleHne 1 U3NBAHEHUNE, KAKTO K Cheau 3a
KayecTsoTo Ha BCHYKU TeXHUYECKH BEeHWHOCTH
cnopeg HeobxoauMH CTaHAAPTH U NpoueYPH 3a
T0Ba. OTroBOPEH 33 KOOPAMHALMA MewAY
TeXHUHECKUTE Niua paboTeltn No NPoeKTa;
Bb3Narate Ha 33034l Ha BCUUKU TEXHUHECKU ANLA;
KOHTPOAMPAHE HA NPOrpeca No U3NbAREHUE Ha
Bb3NIOHMEHNTE 3a4aUN; TEXHUUECKOTO A0CUe U
AOKyMeHTauua Ha npoekra. TPp e Touka 3a
KOHTAKT 33 KOMYHWKaUMA 33 Bbanomurtens no
Bpeme Ha U3NBLAHEHWETO Ha NPOEKTa.

PMp Tenenuuk

Tenenuuk

ADXMTEHT Ha pewexune
X

Usroteane Ha gu3aliHa Ha peweHneTo u
HeobxoanmaTa TexHUIECKATa AOKYMEHTALMA,
KAKTO M CNefleHE U KOHTPOA Ha YCNewHOoTO U
BHeApaBaHe Npu KneHTa. Boau TexHuyecka
KOMYHUKALMA C EKMNA Ha KAMEHTa NO M3ACHABaHEe
Ha AETalNNM Y BBNPOCK 33 CHOTBETHOTO petueHue.

TPMNp Tenenawuk

TenenuHk

Exkcneprex
TEXHUMECKU eKKN

Nomara Npn U3NbAHEHUETO Ha cReLMPUYHIN
TEXHUHECKU 330341,

TPMNp Teneaunr

Tenenudk

TexHuyecku ekun no
mecTta [TEM)

EXCnepTH n cneynanmcT, KOUTo LWE U3NBLAHAT
MOHTaxa Ha obopyaBaHeTo, 3aXpaHBaHe U
MHCTaNALUMOHHN NPUEMHA M3NUTAHWUA NO MEecTa,
KaKTO W KOHUTYPaumnAa 1 BbBeKgaHE B
EKCNA0ATAUMA HA PELIEHHETD.

TPNp Teneansx

Buanonmren

PbKoBOgUTEN NPOEKT
(PNp)

YnpasneHne v KOOPAUHUPAHE Ha NPOEKTA OT
CTpaHa Ha Bvanomutena. OkaseaHe Ha coaelicTene
Ha TeneAnHK 3a yCNewHoTo NPUKAIOYBAHE Ha
npoeKTa.

MeHUAIKMBHT -
Bbanoxuten

Bv3aowuren

ExcnepTen
TEXHUMECKN eKun

YMbNHOMOLEHU EKCNEPTH U CNeLManucTy Ha
Bb3noxurens, Kowro Aa cbaeiicTBaT No Bpeme Ha
paszpaboTtaaHe Ha Au3aliHa Ha pelleHWeTo 3a
crbupaHe Ha HeobxoaumaTa npeaBapUTenta
TexHuYecka uudopmauma u cbobpasasane c
TEKYLIMTE CTaHAZPTU U ADAWTHKW Ha Bbanokutena

PMp
Bvanoxuten

Bb3aowuren

TexHuueckyu ekun no
mecta {TEM)

YNbAHOMOLWEHHU eKCNePTH M CNEeLWANUCTY Ha
Bbanoxutena, kouto no speme Ha pabota no
obektute pa cvgeiicTaar sa gocTena 4o
CbOTBETHWUTE NOMELLEHMA 33 paboTa u ga
NPUAPYKABAT TEXHUYECKUTE EKMNK Ha TeNeuHKA,
KaKTo ¥ Aa noAnuceaT HeobxoaUMUTE NPOTOKOAM
33 M3BLPWEHUTE AOCTABKM M AEWUHOCTH NO
obekTute

PMNp
Bv3nomuren
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Opranmnzaumn

Ponn

OtrosoprocTH

Otyer 3a
AeHcTBMATA KM

3abenemxa:

OnucaHuTe poAn M OTFOBOPHOCTY OT CTPaHa Ha Bb3AOKMTENS Ca MUHUMANHUTE Heobxoaumu
$YHKUMOHANHM POAM 33 YCNEWHOTO UIMBAHEHNE M NPUKAIOYBAHE HA NPOEKTA. Nogpo6Ho
pasnpeaeneHue Ha poAUTe M OTFOBOPHOCTHTE CE OYaKkea Aa 6bje NPeAOCTaBeHs OT
Branomutens AONBAHUTENHO CAeA NOANMCBaAHE Ha LOTOBOPA M CTAPTUPAHE Ha NPOEKTa.
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MnaH 3a KOHTPON Ha Ka4ECTBOTO

TenermHk rapaHTupa Ka4eCTEeHO M3NMLMHEeHWe Ha AOCTaBKUTe W YCyruTe CeC Ch3faBaHe Ha
CTPUKTHa OpraHn3aLun 3a U3MeAHeHne Ha BoeKK [0roBOP AOKYMEHTUPaKK MnaH 3a namenHeHne
W ynpasneHue Ha NpoekTa B CLOTRETCTBUE C KOHKPeTHUA 06xBaT Ha Aorosopa.

Hap4HuK o kavectaoto (HK) e ocHoBeH AoKYMEHT Ha QicTemarasa Ynpasnexue Ha KauecTeoTo
(CYK) 3a TenenuHk, KOWTC AOKYMEHTMPA NONVMTMKATA U Lief1Te NO KaHeCTBOTO Ha APYKECTBOTO 1
A8Ba ONCAHWE HA OCHOBHUTE NPOLIECH, CLLLHOCTTA W 0BXBaTa Ha CYK, HapkMHUK BT NO KAYEeCTROTO
ONPEAENA MPUHLMNNTE, OCHOBHWTE MPaBWNA, B3AWMOOTHOLIEHWSTA W OTTOBOPHOCTUTE RpPW
OCHLLECTBABAHE Ha NPOLISCHTE RO YNpaBneHne Ha Ka4eCTBOTO B CHOTBETCTBUE C U3NCKBAHUATA Ha
BOCEN1S09001:2001. BToeauncno HK cryku karo PBKOBOACTEO 33 AGMHOCTTA Ha NepcoHana Ha
APYXECTBOTO NO ynpaeneHue Ha KauvecTBOTO MO BPEME Ha M3MLAHEHWE Ha BLINOKEHUTe
A0ToBOPY Ha TenennHk.

Kowtpan Ha mokymeHTuTe — TenemmHk UMa YCTEHOBEHI HOPMM 3a ChaaaRaHe Ha DOKYMEHTW,
TAXHOTO 0400peHne 1 CtxpaHeHne. KoMnaHWATa uMa YCTaHOBEHM MPOLIGAYPH 33 KOHTPON Ha
ACKYMEHTUTE. BCUMKM SAMUHMCTPETMBHWM ¥ TEXHWYECKM AOKYMSHTU Ce NPErneXAaT oT
CHOTBETHUS NPELACTABATEN Ha eKUNa.

OcurypsiBaHe Ka4ecreo Ha 4OCTaBKa - obopyasaHeTo Tpsbea Aa € dabpUIHO ONaKoBaHO C He
HapyLLeHa LIANGCT Ha onakoskara. Bouuky apTvkyrm B npatkara — Kato AokyMeH™v, kabenu unm
APYTY AONTHUTENHW Marepuany BKNIOUYEHN B KOMNNEKTa — TpsAtaa Aa ca HanuyHW.

OcurypniBaHe Ka“ecTBOTO Ha YCIyTUTe — KOHKPETHUTE AEHHOCTY M yCryri 3a AaneHva Sorosop ce
KOHTPONMpAT Ypes paspaboTeaHeTo Ha MnaH cnpsAmMo o6XBaTa Ha BeiiHOCTUTE KaKTo chensa:

AL L D 3 = T A PRI FrT -
s I:*“}? i . “‘?"P uﬂ" ot Je8; ."7
#‘ : re .%“.,.-a',_ Lo Fr*#-:%""q, "—f'_ ""3? Eoi! TRl e g
| Bonky aeiiHocT Aa 6vaar uanwiHeHW no ONeT 3a craTyn Ha npoex'ra KBM B‘b?J'IO)KVITEJ'IFI Beka

rpagmk cenmMuLa.

MpepsapiTenHo npesoTBpaTABaHe Ha rpeLiKy B
AN3alH 1 eBeHTYaNHK Npobnemn No speme Ha

PyHKLMOHaNHWTE TecToBE B NAGOPATOPHU YCNOoaNs.,

BHeapsBaHe Ha NUnoTHY obexm.

MpensapuTenHa noaroToeka n KOHGUrypupaHe
Ha oBopyaBaHeTo npeam gocTaska no obekTuTe.

Boyuku rpewuku n npoGnemi Aa 6haat eckanmpany Ha
MOMEHTa.
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Meronu 3a nocvrane

Bicoko Ka4ecTBo Ha U3nwiHeHue npu
BHeApsBaHe

Mpobnemure yctarosenn npu Ornep Ha oBekTe aa
Graat eckarmpanm Ha Bpeme KM Buanoxvrens u
KOpUripaHn oT Beanoxurens npeau uHCTanawma.

TexHudeckuTe exunu Aa 6yxaar 3ano3HaTi
npeasapuTenHo ¢ 0bxeara Ha NPOEKTa, N3NCKBaHWATA
Ha Besroxwrens v npougaypuTe U CraHaapTuTe 3a
VHCTaNaLWA 38 KOHKPETHUA NPOEeKT.

Harmyer MnaH 3a MNNEMeHTaLMA 33 BOSKU TVN
obexT.

PaBoTara Ha 06eKT ce M3NBNHABA CLC CLOTBETHATA
Heobxoauma JOKyMeHTaUms.

lpaBsAT 0e CHAMKY cneq, BCsIKa MHCTANALMA M BCSKO
nocetiieHne Ha obexT 1 ce usnpawar ot obexTa aa
nposepka KbM TexHuuecky PekoBogutern MpoexT.

Bovukm uHCTanawmmn ce KoHTpoNMpaT U nposepsBsar oT
TexHuuecku PekosoguTen MpoexT

BHeApPRBaHETO 1 NYCKAHETO B EKCTINOATALUS Ha BCSKa
TouKa o2 cneav ot TFNp WWnn CEOTBETHUR ApXUTEKT
Ha pellieHweTo

A AN D T

e B e A T S

Buooxo Ka-aecrao Ha goxymeﬂraumma

&mnm .qoxymeum 02 M3MOTBST N0 ycraHoaeHu
oﬁpasl.;m v Gnaxku oT TenenmHk cuoGpasexn ¢ 4obpu
NPaKTMKK OT NPeaxoaHn NOAOGHU NPoekT™ u
NPENopEKY Ha RPOU3BOAUTENNTE Ha 0GOPYABaHETO.

Bcuuiku TexHUYecku AOKYMEHTY ce Npernexar v

| koHTPOrMpaT ot TF(Ip.

i TMema ﬂh mmmn

Bnooxa y.qoane'raopenocr Ha KrmeHTa

1 ﬂaympaHHo C'HJ'I&WB&H op,oﬁpeH ” no.nnmcaﬂ FlnaH

Ha npoekTa u [leTaiinen ansait. CrpuKTHO criassaHe
OT AABETE CTPaHN Ha AEAHOCTUTE Y OTTOBOPHOCTUTE B
MnaH Ha npoekra. .-
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Lien Metoam 3a noctvrane

BeyukK BHEAPEHW TEXHONOMAN 1 peLleHnn ce
PasACHABAT AESTANNHO Ha TEXHWYECKUA CHCTAB Ha
Branowurens,

®asaraHa NNaHWpaHe 3aBrpiuBa ¢ OpraHnanpaHeTo Ha cnegHuTe gee CpeLn:

o BuIpewna cpewa 3a craptpatie Ha NPOEKTa, Ha KOSTO Ce NPEeACTaBA 06LY, NNaH Ha NPoeKTa,
BKIYOUEHUTE AAHOCTV M TeXHOMOMU 1 O4aKBAHMTE CPOKOBE Ha M3MLIHEHNE N aHraKWPaHOCT Ha
HeobXxoAnMUTe exunu npen pecypcHUTe pekoBoAnTENN U 3BeHO BusHec Mpouecy. Llenta Ha Tasn
Cpelua e exnna no NpoekTa Aa 3an03Hae PLROBOACTBOTO C KakBy Onaeum neitHocTv 1 cpokose
CME aHraKUpaHu No KOPEKTHUS NPOEKT KakTo U Aa MOy o6paTHa BPH3KA U CLBETN OT eKCnepTeH
€Khn C ARroroauLLIEH ONKT NO OTHOLLEHWE Ha NNaHa Ha NPoeKTa

o OpraHusupare Ha MEPBa CPELLA C KNMEHTA, C LeN 3ano3HaBaHe Ha UreHOBETE Ha OCHOBHUA eKun
OT ABETE CTpaH|, 3an03HaBaHETO U ONPEAENAHETO Ha PONUTE Ha BCEKW e4WH OT TsxX. KakTo 1
MPEACTABAHETO Ha NPEABAPUTENHO NOArOTEEHUTE MNAHOBE 33 LSNOCTHOTO M3MLIHEHWE Ha
npoekTa. Ha cpeumTe ce peluasa Kak U KOMKo YecTo no BpeMe Ha NpoeKTa e ce OCHLLLECTBABA
KOMYHWKaLA, AoKnaasaHe v ApYrv KOMMOHEHTV N0 YRPABNEHWETO Ha CaMus npoekT. Liera Ha
CpellaTa e fa Ge Chrmnacysar BoNYKU KOMMOHERTY o INhaka Ha npoexTa ¢ KmMeHTa, 3a no-aobpa
OpraHusaLiA v KOMyHUKaLIWS! N0 BPEME Ha UTENHEHNETO Ha NPOEKTa.

Qren npukniouBate Ha Te3n cpewwm ce Aonwea W unm kopurupa Tam Kuaeto e HeoBxogumo lMnaHa Ha
NPOEKTa CriopeA ACTOBOPEHNTE 1 AONLIHEHUTE ASHHOCTY 1 YTOBOPKHL.

UznviiHerue

Bovukn aeitHoc no npoexTa ce nnaHupar, YNpaBNAEaT U KOHTPONMPAT OT OCHOBHWA €KUM NO NPOeKTa -
Plp n THMp. Ha 6asa npeaeapvtento waroteeHns u CrrmnacysaH rpadyik ¢ KIMeHTa o8 W3roTen No AeTainHa
pasbuBka Ha paboTara Ha HUBO 3aaaun CNOPER KOATO Ha ceAMuyHa 6asa ce aHraxupaT HeobxoaumuTe
pecypov oT Flp.

TPp wMa rpwkata Aa NOCTaBU KOHKPETHUTE NapaMETPU U UINCKBEHUS Ha BCRKA efiHa 3anaMa Kbm
CEOTBETHWA MHKEHEPEH PECYPC, KaKTO 1 O4aKBaHIA PESYITTaT, Herosus GOPMAT 1 CPOK Ha W3MLMHEHNE,
3a TaaM uenM ce usnonEa aBTOMATU3MPAHA CYCTEMA 33 NOCTABSHE Ha 33nawm, KOATO cnomara 3a
OPFraHn3aLnATa Ha BCEKW MK UHXKEHEP NO OTHOLIEHWE Ha NOCTABEHMTE MY 380341 Ha ceaMHa Gasa
KETO B HEA Ma 330a0eHn MUHUMAIIHU PEKBU3MTY 33 N3MCKBAHA WHAIDPMaLWS 3a CTapTUpaHe Ha egHa
3agaqa.

TF(Ip “ma oTrOBOPHOCTT2 A8 CNEAN CBOBBPEMEHHO KaK ce CNpass BOSKW C BCAKa MOCTaBeHa 3aaa4a, Aarv
© CpeLLHan 3aTpyAHEHA U CHOTBETHO AN Ce O4aKBa NPUKIIOYBAHE B CPOK. lMpw oTkpuBaHe Ha npobrem
THIp wma oTroBopHOCTTa Aa Npeanpueme HeobxoanmuTe feiicTBiR 3a cnpassHe ¢ npobnema Karo
aHraKUpa AoMBNHUTENEH PECYPC 3 ChASICTBUE WM a eckanvipa HaBpemMeHHO KM FIp n/ unn knmeHT B
3aBWCMMOCT OT £CTeCTBOTO Ha NpoGnema.
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HaGriqnenve u Koxtpon

I'lpunaraHe Ha NpPakTUka W HehpecTaHha aKTyarm3aUna Ha OnNWcaHwuTe HauWHW 33 KOHTPON Ha
S0MUHUCTRATUBHO-OPraHUIALMOHHUTE U TEXHUHECKY ASAHOCTU Kb MNPoeKTa, BKAIDWBALLN;

HeTaitneH rpaduk 3a nsnenHenne Ha aerHocTVITe

InaH 33 yrpaenerne Ha KOMyHMKaLIMuTe

Matpuua Ha 0CHOBHUTE 3anHTepecoBaHN NMLa N OTTOBOPHOCTW
MnaH 3a ynpaeneHvie Ha pucka

Ynpasnerue Ha 06xBaTa 1 npomeHnTe no npoexTa

ASRNENENEN

Chlup TaKa CHIECTBYBAT CIBIHUTE BLTPELUIHO-GUPMEHN KOHTDOMM 1 APaKTUKY 33 NPoEKTVITE;

Qpewua 3a oT4eT Ha dVHaHCOBUTE napameTpu

Beeku Flip viaroten v npeacraen dvHaHcos ACKNAA KM PBKOBOACTEOTO Ha ANPEKLMATA ChABLPXKALL CTaTyC
Ha GIODKETA KM MOMEHTA CNIPAMO MPOrHO3HA, OYaKBaHM KP2NHU PE3YITTaTU U OTKNOHEHWUA KbM
MOMEHTA, KaKTO 1 UMa S HanuuHW NpoMeHV & obxXBaTa Ha NpoexTa, rpaduka U ouaKBaHu pyckoBe, KouTo
Brxa NOBrNANM Ha ropHoTo. KpaiiHara uen e Aa ce npocnean OCHOBHO GUHaHCOBUTE PEIYITTATY Ha BOEKU
GAVH NPOSKT N NPOrHO3a KaK LUE NPUKIIOYN C UOENTa, 3KO MOXE AA 08 B3eMaT MEPKIW NPeBaHTMBHO NpW

Hy0a W Aa ce npeacTasu obL CTatyc Ha NPoeKTa.

Cpewyara ce npoBekaa 1 T B MECELA M OCHOBRUTE yqacTHuum ca Badku Plp v prkoBogHWS exun Ha
AVpeKLmsTa,

AKTyareH CTaTyc Ha npoeKkTMTe

Beeku THp npepacraes 0606iueH craTyc 3a CBBpLLeHaTa paboTa U AEHOCT 32 BOBKU aKTUBEH MPOEKT K
KaKBO 0CTaBa Aa e M3IMENHK. ViMame N NPoGNeMW N pUCKOBE C NPOEKTA OT TEXHUYECKD ECTECTEO. Uenra
€ Aa ce npocnean nporpeca u NpobnemMuTe NO ONEPaTUBHOTO M3NBIHEHUE Ha npoexTa, KakTo 1 TFMp Aa
B3aUMCTBaT A00pY NPakTUKN eOUH OT Apyr.

Opewara ce npoeexaa Ha BoekK 2 0SAMWLM ¥ OCHOBHUTE yuaCTHULIM ca Bedkn TFMp 1 PekosoauTen
oTgen YnpagneHue Ha NPoekT KaTo o Naaa Boeku equH T p aa roeopy 1 Met B MeceLa

OB ancxyeus Flp v TPMp

ObLa anckycus 3a AoGpy NpakTVKK, waew, NPoBnReMu 1 KOMeHTapu no exenHesHaTa pabota Ha enuH

NPOEKT, AVCKYTUPaHe 11 paspelaBaHe Ha kasycu. Lierra Ha cpeliara e pa ce noaobpasa paboTara mexay
Fp n TAp aa ce ussnimya Hyxaa or ONTUMU3aLWSY KOPEKLIMA Ha NPOLIECa Mo YpasneHe Ha npoekT u
onepatveHara exenHesHa paboTa.

Cpewata ce nposexaa Ha BCekK 3 MECELIa U OCHOBHUTE YuacTHULWM ca Bowdkn PTIp u TFMp 3aegHo ¢
PekosoguTen otaen Ynpaenerve Ha npoexm.

AKTYarm3aLma perucTbp Ha akTUBHUTe fIPOEKTH

38eHO BusHec npoLiecy 1 NLT B MeoeLia NpaBu Npernes Ha nsTyalLMTe CPOKOBE Ha NPOEKTUTE W narpauia
HaNOMHSLLM e-Manmu Kb Boudky PTp 3a npukniodsaHe, aKTyANu3npare Ha cratyca W nnu yawmKasaHe
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Ha Cpoka Ha npoekTuTe. LieaTa e Aa pasnonarame BbB BCEKU eAMH MOMENT C AKTYaneH perncTsp Ha
AKTUBHUTE NPOEKTU U OMAKBAHWTE CPOKOBE Ha BbTPEWHO-GUPMEHUR NOpTan.

lMpoueaypa 3a ynpaBneHUe Ha NPOMEHUTE

bes saunanue B/y obxsata, rpadmka

PMNp v TPNp Teaeannux (TN)
M LieHaTa Ha NpoeKTa

PTtp TN, TPNp TN, Onepatusex Avpekrop TN,
Knunenr

PfNp T/, TPNp TN, OnepaTtusen Avpektop 1A,
Knunewnr

PMp T, Onepatusen gupextop T,
H3nbaHuTeneH aupextop TN, KnuenT

Pllp TN, TPNp T/1, Knvent

BaunaHue Bbpxy obxsata

Bananue sbpxy rpaduka

Bnunanue sbpxy kpaiitata ueHa Ha
npoekxTa
Bauaxue Bopxy KauecrsoTo

. Beeku, KoiiTo >kenae ga nHnumupa NpoMAHa NnonbABa 3anBKa
Hcxane na . 32 npomaHa (He ce gon 0b e npomaHa, Hes
npomMaARa p AONYyCKa 0R00pEeHne Ha NPOMAHA,
L Ha/MYHa 38ABKa) W A NPeAaBa Ha CHOTBETHMA PLKOBOAMTEN
KnentTH npoekT. 3anBKa 33 NPOMAHA M 0A0GpPEHHE, KOUTO He ca B
NUCMEN BUA Ca HENPUEMSTMEMN.
A 3aaBkata TpAGBa Aa CbAbPKA NPUYMHATA 33 NPOMAHAT],
Hpernen na KaKTO M O42KBAHOTO Bb3AeicTBUE BbPXy Ob6xBaTa, rpaduxa,
IRABKATA Blogketa nnM KauecTsOTO. BKAKUYBAHETO WA BCAKAKBa
AONbAHUTENHA  HaAMYHa  WMHPOpMaumMAa e  CuAHO
PIlp TJI npenopLYUTENHO.
X PLKOBOAMTENAT Ha NPOEKTA OUEHABA CbLLHOCTTA Ha 3aRBKaTa
W ONpeaenn BUAa W BAMAHMETO Ha NpoMAHaTa. M3BbpILBa ce
Ouenka na OUEHKa HA PUCKA W pesynTaTUTe ce NPEAOCTAaBAT Ha ABeTe
K
pucia CTpaHu.
PIip T 3aABKaTa 3a NPOMAHZ Ce pa3rNeKAa CbBMECTHO OT
NPeacTasnTeIM Ha ABeTe CTPaHWM C LUeA NocTUraHe Ha
Cbr/iacue OTHOCHO NPOMEHWTE NO pe3ynTaTuTe, YCAyruTe u
Bianmua Crraacysann n
oMK e a onobpenn AONBLAHUTENHWUTE PasXOAH, ako & Npuaokumo. MpomeHute
1 H npomenn O NpoeKkTa W NPoMeHWTe Ha AOrosopa (ako WMa Takusa)
NpoOMAHATA —
S~ TpAbBa aa 6vaaT noTebpaeHK OT ABeTe CTPaHu B CPOK OT 10
PIlp TJI/Knuent paboTHM aHu.
Brocneactene npomenute ce ekmousat oduumanHo 8
AKTyanmsamun Ofxsar aa O6xBaTa Ha paGoTa u/unu orosopa (ako e NPHACHUMO).
ma ObxBar ua pabora o
paGoTa a/aan JTorosop B cayvaii Ha npoTneopeune mexay NopeoHauanuua O6xsaT
Aorosopa Ha pabota n nocnegsana 3aneKa sa NpoOMAHA, NPeauMCTBO
Knuent/TJI Wma nocneaHata ogo6peHa npomana.
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Mpurnioysare

Cnea npyKniousaHe Ha AEHHOCTUTE NO NPOEKTA M GUHANHOTO npuemaHe Ha pabotaTa or KamenTa PMp 1
TPMNp oTaensT Bpeme fa HanpasAaT nogpober aHanus Ha CAYYWNOTO ce 3a:

v cpewmMatv npobaemu u HauMHUTe 3a cnpasAaHe ¢ Tax

v’ aHanu3 Ha rpaduKa - MaNpesapeaHms u 3aKbCHEHWA, M NPHYMHK 33 TOBa

v’ PeanHo u3pasxoABaH BIOAMET NO CLOTBETHUTE nepa cnpamo nAaHUpPaHus

v’ M3Non3BaHu A06PN NPAKTUKM M MHOBATUBHYU noaxoaw B pabotata Ha ekuna No NpPoeKTa

BCU4KOTO TOBa MMaT rpukaTa fa 6Gbae onMcaHo B T.Hap. 6a3a AaHHK € HayueHn ypoum (Lessons Learned)
CNEA KOETO Ce opraHusnpa GUHaNHA CPella NO NPoeKTa Ha KOATO ce cbBupat ekuna no npoekra, exuna,
KoITO e pabotun no npeanpogamGenara $asa M pLKOBOACTBOTO 33 PasIAEKAAHE HA AHANMSM C uen
B3nmaHe Ha No/esHn M380AK U No-A06pa NOATOTOBKA M CpPraHK3aums NPy cneaBaly nogobeH npoekT.

2. MNpoueaypa no ynpas/ieHne Ha NpoeKTM Npu o6eayKBaHe U NOAAPBHKA

YNpaBneHNeTo Ha NpoeKTUTe No obcnysaHe M nogapbKKa e OpraHusupaHo nNo nNoaobeH HaunH BbB
ocHOBHUTe 5 dasu - UHMuMnpaHe, Mnanupare, Usnvanene, Habnogenune u KoHTpon, u Npukniousane,
K2KTO M OTHOBO Ce HasHa4YaBa OCHOBEH EKMUN NO NPOEKTa B PONATA Ha PNlp n TPMp.

Cnea 0R06peHNeTO M MHULNMPAHETO HA eAMH NPOEKT BbE ¢asata Ha MNnaunpane, 0CBEH OCHOBHMTe
BeiHOCTH ONUCAHK NO-Tope No OTHOWEHME Ha OTTOBOPHWUM, MNAaH 33 KOMYHUKauMM M rpaduk ce
NOATOTBAT ¥ M3NLAHABAT CreAHUTE AediHoctu oT TPMp:

v Oprauusaums, cb6UpaHe M NONBABAHE HA TeXHUYECKa uHbopmauma Ha o6nacT Ha sbTpelHo-
dupmenna nopran obocobeHa 3a KOHKPETHUA NpoexT

v" TOAroTOBKa M HACTPOMKN Ha TEXHWYECKN CPEACTBa N MHCTPYMEHTU HEobX0AMMM 3a KOHTPOA ©
Npoc/eAnBake Ha NpoeKTa KaTo Hanpumep CucTema 3a cneseHe Ha MHUMAGHTUTE, CUCTEMA 3a
CheneHe Ha npomeHuTe B KOHUIYPauuuTe, CucTema 3a HaboAEHWE HA PasANYHN RapameTpm 1
HaNMYHOCT Ha oBopyaBaHeTo u Apyri

v" Oprannasmpane npu Heobx0AMMOCT Ha BBTpewHO-GUPMeHN cpetuy u/mau obyyeHua c uenun
MHXEHEPEH CbCTaB OT BCUYKM HMBA Ha MOAAPLIKKA 33 3aN03HaBaHe CbC CbOTBETHMA NpoeKT,
npoueaypH, cneundukn Ha obcayKBaHE M TEXHONOTMM 33 NOAAPBLHKA

V' OpraHWsnpaHe W usuMcTBaHe Ha npoueAypaTa no 06CnyKBaHe 3a KOHKPETHNA KAMEHT U NPOEKT,
KaKTO 1 33N03HaBaHe HA BCUYKKM 3aMHTEPECOBAHM ANLLA OT KAHEHTA C HeR

Mo sBpeme Ha M3NBLAHEHWE Ha NPOEKTA M B 3aBUCHMOCT OT 06xBaTa, TEXHOAOTUATA W PELIEHUETO Ha
obcnyxsate u noaapweka TPMNp cneau u oTrosapsa 3a cAeAHUTE NapameTpu:

® PerynapHa nposepka (MMHUMYM 1 mbT B MeCceua) 3a aKTyanHocT Ha TeXHU4ecKaTa uHpopmauma
Ha BbTPEWHO-GUPMEHUA NOPTAN

® M3roTBAHE M aHaNNU3 Ha NEPUOANYHU AOKAZAN KbM KAKEHTA

® TouKa Ha ecKanauMa Npu HapywasaHe Ha AOroBOpeHUTe BPEMEHA 33 HAAMMHOCT M peaKumua

*  TexHWYECKa TOYKA 33 KOHTAKT OT CTPaHa Ha KNMEeHTa NpK1 eckanauus

* EAMHCTBEHaA TOUKA 33 KOHTAKT BbTPE B KOMNAHMATA NPy HeobxoaMMOCT oT MHdopmaLma
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*  HeoGx0aMMOCT OT NepMOAVYHI ONPECHUTENHN OByueHIA 1/ UNn CPELLM C UHKEHEPUTE OT BOAYKM
HWUBA Ha NCAAPKKA

Moseye WHGDpMaLINA 38 HaMUHa, OpraHusaLmsTa u cpeacTeaTa 3a 06CnykBaHe MOXE 4a HamepuTe B
OTAENEH AOKYMEHT HapeseH , OnucaHmne Ha CTpyKTYpaTa n MeToanKaTa 3a obcrykeaHe Ha KNMeHTH" .

3. Onu1caHue Ha AEMHOCTUTE NO N3MEMHEHUE B NpoexT

B 3aBCMMOCT OT HyAWTE 1 KOHKPETHUA 06XBaT Ha PELLEHNETO U TEXHOIOFNATA, KOSTO Lie ¢e BHEAPSBa
MOXE Aa Ce BKNIOYAT CreQHWTE OCHOBHM AEWHOCTH, KoWTo We Gvaar M3BLPLEHN 1 nogpobHo
ACKYMEHTUPaHu oT TenenuHk:

M3roTeaHe Ha MurHWUA HaBop OT TeXHMYesKa AOKYMEHTaLWA 32 OCHOBHUTE ASHHOCTY;
Banuaupare uanckeaHWsTa Ha KIMEHT;

CueHKa Ha roToBHOCTTa Ha 06eKTUTE;

OueHKka Ha roTOBHOCTTa Ha Mpexara;

AHAMWI3 Ha M3NCKBHWSTA 38 CATYPHOCT

KoHuenTyanHu tectose;

Paspaborsate Ha fieTaitneH au3aiiH:

@YHKLMOHANHM TECTORE:!

Tecrose 3a dabpuuHN aedexTy;

MNoaroToska v npegsapuTenHa KoHdurypaLmsa Ha o6opyaBaHeTo;
Docraska, duanyecka UHCTaNAUMA N OXMBABaHE

MpueMHn nsnuTaHUs Ha obexT,

Murpauus;

MpUEMHM n3nUTaHUS Ha pelueHneTo:

WsrotesaHe Ha exsexyTMBHE BOKYMEHTALWS

OByuerme Ha nepcoHana Ha BranoXuTens:

AT RN N N U N N Y N O NE R Y

Boska oT Tesun geiiHocTv ce MaBLpLLBA OT TenermMHK, Kato npeasapuTenHo ce curnacyea ¢ Beanoxurens u
€AHOBPEMEHHO € TOBa 08 ACKYMEHTUPa, 3a A Ce CBEAaT A0 MUKUMYM npoGnemuTe u rpewxuTe npu
W3BBPLUBAHETO W. LiAnaTa AoKyMeHTaLMA e CLINacyBa 1 NPeAocTass Ha Branokurens.

Barsymmpane M3MCKBaHMATA Ha KrveHTa

Chen pasroBop 1 AMCKYCHA € KNNEHTa, aHANU3 Ha HEroBWUTE M3NCKBANMS U BL3 OCHOBA Ha NpeaxXoaHoTo
MPERNOKEHO peleHne, Tenenmik paspabotea AokymeHT [foknag 3a BanaMpaHe U3NCKBaHWSTa Ha
KnueHTa. Herosara uen e a NnpeaocTaeu:

- NoapoBanHdopmaLmn 3a UBNCKBAHWATA HA KIMEHTA MO OTHOILIEHWE Ha TEKYLLMA NPOEKT,
- KoHuenTyanHa apyuextypa 1 oueHka Ha KanaLmTeTa, HeOBXoaUMM 3a onpepensHe Ha

XPAYEPHO, COGNYEPHO W WHAPACTPYKTYPHOTO OCUTYpsBaHe 3a MIrPakaaHe Ha
peLueHIETO:;

i g
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- AHanma Ha celecTRYBaLaTa creumgmkaLma Ha oGopyasaHeTo 1 NPenopLKu1 3a NpomeHu,
HeoGxoaumK, 3a Aa 6xaaT usnuAHeHN V3NCKBEHNATA Ha KNMeHTa;
- Mponycku B nanckeaHnsTa u PUCKOBE M0 OTHOLLIEHWE Ha PEeLLEHNETO;

OueHka Ha roToBHOCTTa Ha obextute

QOuerka Ha roToBHOCTTa Ha obexTuTe ce MSBEPLLBA Cnej NOTELPKAEHWUE OT KNMeHTa, Ye obekTuTe ca
NOAToTBEHN ChrnacHo Cneundukaums Ha U3MCKBAHWATE KM obexture, paspaboTeHa v NpeaocTaBeHa
npeasapuTento ot TenermHk. Boekn 0bekT we Gwae noceteH ot npeacTasuTen Ha TenenMHK ChIMAacHo
NPEABAPUTENHO NOATOTBEH M 0A0BPEH OT ABeTe CIpaHn rpaduk. Mpu oLieHKaTa Ha obekTa ce NoMLnea
lMpoTokon 3a orneg Ha obexTa, NOAroTeeH OT TenenuHK.

Creq NpuKrioYBaHe Ha OrmeaUTe Ha BOMMKN 0GeKTH Tenesmnk We noaroten floknag 3a roToBROCT Ha
obextuTe, kKolTO NpeacTasnsBa 0006LeHn pesyrratire oT BCUUKK orneaw. MNpn KoHCTaTMPaHy PasrmiKt
CNPAMO MSNPETEHUTE M3VCKBAEHWATA, TENENMHK WE YBEAOMU KNMEHTa 33 TSX U We n3vaka TAXHOTO
OTCTpaHABaHeE Npeaun Aa 3an0YHe UHCTANALIMATA Ha obeKTUTe.

OueHKka Ha roToBHOCTTa Ha MpeXara

Lienta Ha oueHka Ha roToBHOCTTa Ha Mpexara € ypes noapobHo npoyusaHe Aa NOMyWM NENHa
XBpaKTePUCTIKA Ha CLLUECTBYBALUMTE TEXHOMOTUY U PELLEHWR NPU KIMEHTA BLe BPB3Ka C NPERNIOKEHOTO
pelweHvie. Tasn oueHka MoXe Aa BKITIOYBa Lienust WHCTaNMMpaH 1 oRepatMBeeH xapayep v codryep, kakTo u
POTOKONMTE, M3rPDKAELLA MPEXATA Ha KNWeHTa.

MpouectT 3a oueHka Ha roToBHOCTTa Ha Mpexara uma Tpu dasn. Mepsa desa BTIOYBA AOKYMEHTUPaHE
Ha CBLECTBYBALLOTO NONOXKeHWe CBEP3aHO C obxeara Ha NpoekTa. Mpes eTopa dasa ce usBLPLWEA
TEXHW4ECKa OLIEHKa Ha FOTOBHOCTTA Ha MPEsKaTa BbS BpL3Ka ¢ NPeAnoKeHoTo pelweHue. Tpeta dasa
BKO4BA MAEHTMUMpPaHe n AoKYMeHTpaHe Ha nponyckn, kouTo Tpabea Aa ce B3eMAaT noa BHUMaHVE.

AHanu3 Ha M3UCKBAHMATA 33 CHUTYpPHOCT

Lierra Ha npoueca No aHanua Ha M3VcKBaHWUSTA 3a CUrYPHOCT e Ypes noapofHO npoy4BaHe fa nosyuu
NBbfHa XapaKkTepucTuka Ha CHWECTBYBELLMTE MOSMTUKU W npoueaypn Ha KnueHTa BbB BpL3Ka C
NPEANOKEHOTO PeLIeHWE Y YNPaBNEHWETO Ha LIeNs NPOEKT.

(pOLIECHT Ha aHaNM3 Ha M3MCKBaHNSTa 3a CUIrYpHOCT UMa Tpi dasu. Mepea dasa BRMIOHBa SOKyMEHTPaHE
Ha CbllecTByBaLLMTE NCAVTUKW 1 NPOLIBAYPH 3a CUTYPHOCT, CBEP3aHM ¢ 0BXBaTa Ha npoexTa. lNpes eTopa
¢B3a Ce U3BLPLIBA TEXHMYECKA OLIBHKA Ha W3UCKBAHUSTA 33 CUTYPHOCT, CBEP3aHU € MPEanOXEHOTO
peLweHue. Tpeta dasa BrITIO4BA WaGHTUGMLIMpaHE W ACKYMEHTMpaHe Ha NponyckK, KOUTo Tpabea Aa ce
B3EMaT Nog BHUMaHKe.

3a Ta3u uen krmeHTa Tpsibea Aa NpegocTasm WHAIOPMALINA 33 CLLUECTBYBALLMTE NPOLIEAYPW MO curypHocr
W CHLLECTBYBALLMTE MOMMTVKM NO CUNYPHOCT,

KoHuentyaniu Tecrose

TenenuHk we npoBeae TecTose, KOUTC Aa [OKEpKaT cneumguryHu vyactv ot An3aiiH KoHUenuusTa, 3a Aace
NPoBEPK AaM CBBNAAAT C UNCKBEHWATA HA KMMEHTS. KOHLI,enTyaI'IHVI_Te TECTOBE C& NPpOoBEXaar CuiNacHo
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npouenypa, NoAroTeeHa oT TenermHk 1 0aoBpeHa 0T KueHTa npeasaputenHo. Mo BpeMe Ha TectoeeTe
Lye oS usnonssa camo uact oT 0bopyaBaHeTo, HeOBXOAMMO 33 CUMYIMPaHE Ha peanHara Mpedkosa cpena.
Beska Texronorws, usnonssaHa npU AvsaliHa, we ce Tectsa B [labopatopus TerenmHk 3aeAHo C
OTOPU3MPEH NPEACTABUTEN Ha KNNEHT].

Paspaboreate Ha [etaitneH muzaity

AetaiinHuar gusaitH BrmoYBa NOAPOGHO oONUCAHWE Ha PEWeHUETO Ha KNWeHTa, BKMOYUTENHO
CNELMGMUHITE KOMAOHEHTH 1 B3aUMOGENCTBUETO MENTY TAX, 33 A2 0Tr0BAPA HA HYKAUTE Ha KNWEeHTA 3a
Ch3nasaHe Ha NMHO pettieHue. Mpeaw sanoysaHe paspaboTBAHETO Ha AM3aliHA KIMEHTT Tpsbea fa
MOTBLPAN BOYKW U3NCKBAHNA W Aa onpedeni gUHANHWTE NapameTpy Ha HeoBXOAMMOTO pelleHve Ha
cpetlla wm no e-mail. JeTainHusT ausaiin ce paspaGoTea oT eKun onuTHY eKCnepTH, Karo ce B3emMar
npeaena cneundukuTe B G13HECa Ha KIMEHTA, TeXHUYECKMTE U3KCKBaHNA, MHGDPMaLMSTTa, NpegocTaBeHa
N0 BPeme Ha paboTHUTe CpeLL, KaKTo U Nocnensant pesv3un Ha AnsanHa. leTafnHuAT ansaii nognexu
Ha Nperneyj, KOMeHTapi ako e HeoBXoaMMOo 1 opoBpeHne OT KneHTa npeau Aa 02 NPUCTHIN KM
crnensalyiTe SEAHOCTU NO NPOEKTA.

OYHKLMOHANHU TEeCTOBE

TenenuHK We npoeefe TECTOBE, KOWTO A3 AOKEKAT CreUMgMUHN 4ac™ OT GYHKUMOHANHOCTUTE Ha
An3aiiHa (onucakm B AokymenTa JeraineH AV3EIAH). DYHKLMOHANHUTE TECTOBS C NPOBEKAAT CHIRAacHO
npoueaypa, noarotseHa ot TenenvHk n oaobpeHa oT KNueHTa npeasaputerHo. Mo Bpeme Ha TecroseTe
Lye Ce n3non3Ba camo 4acT oT 06opyABaHETO, HeOGXOANMO 33 CUMYMMPaHe Ha peanHata cpega. Boska
TEXHOMOMNA, U3N0M3BaHA NPK AUsaliHa, Wwe ce Tecrsa B NaGopatopun TenervHk 3aeaHo ¢ oTopU3MpaH
NPEACTABUTEN Ha KNMEKTa UM MOXKE Aa 0B Hanpasw Npy KIMEHTA C MMIoTHA NOCTAHOBKA Bes [Aa 3acsrar

TeKyLLTE yanyria.

Tecroee 3a debpun pedexm

Tecrose 3a qabpuyHN ASdEKTV Ha LIANOTO HEOBXOAMMO oBopyasaHe ce U3BLPLIBa Npeay dmandeckaTa
WHCTanaums no obextute. KnwenTst npepocrass o6opyasaHeto 3a OTTOBOPHO Ma3eHe U BpPeMeHHo
nonasaxe Ha TenennHk npeau Aocraskara My No obextu. TectoseTe 3a ¢eGpuqnv AedexTv ce nposexaar,
Sa Aa Ce noTebpAu, Ye Xapayepa u codryepa dyHKLMOHNPAT KOPEKTHO U aa o8 rapaHTipa npaBunHoOTO
YHKLMOHMPaHE Ha KOMYHUKELMOHHOTO obopyasaHeTo cnen [AOCTaBKaTa My OT NPOU3BOAUTENSA,
cneaBaliki NpeaBapuTEnHo NoafoTBeHa npoueaypa. TecroeeTe ce uanunHaAsar 8 flabopartopus TenermnHx
W CaMO NpU HYXaa 1 Mo CNeLmMdNUHN USUCKBAHUA OT CTPaHa Ha KIMEHTA.

nqqromcaurme.qaapme:mxmdurypamuaoﬁopymm

MogrotoBkata  NpeasapuUTenHaTa KoHAUIYpaLUMS Ha LANoTo HeoGxoaumo ofopyaeaHe ce U3BLPLLIBA
npeau dMandeckara WHCTanauus no obekTure Apy Hyaa. KneHTsT npegocrass o6opyasaHeTo 3a
OTTOBOPHO Na3eHe W BpeMeHHO NonseaHe Ha TenesmHK NPeay AoCTaBKaTa My no o6exTy. ObopypnsaHeTo
ce KoHdurypupa cernacHo lMpoueaypa 3a noaroToska u KOHGUrypaumoHHUTe o6pastiy nponanesnn ot
AokymexTa [leTaiineH AausaiiH, KoWTo Tpsbea aa 6wae sasrplied npeau Tesn  AeliHoc.
lMNpensapuTenHara noaroToeka u KOHOMIypaLms oe w3sEpLUBa B JlaBopatopus TenenuHk.
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ocraska, pusuyecka MHCTaNaUMA U OUBABaHE

TenenMHK e W3BEPLLN M3NIEcKa UHCTANALMA, OKaBenNsBaHe 1 cerp3saHe Ha obopyaBaHeTo chinacHo
npveTata AusaitH AOKYMEHTALMA, WSMCKBAHUATA Ha NpoWaBoAMTENMTE W MnaH 3a UMNNEMEHTaLNA,
NOArOTBEH NPEABapUTENHO OT TenermHK. MHCTanauvoHHUTe fAEiiHOCTA e 3anoyHaT camo anen,
onobpeHne Ha aokymenTa [evaiineH ausaiin Ha PELIEHWETO U CHITIAaCHO NPeABaPUTENHO NOAroTBEH

ABYCTPaHHO NpueT rpaduk.
buanueckara MHCTanauu BKIIOYBA CHEAHUTE ASAHOCTY:

- PasonakoeaHe Ha 06opyasaHeTo;

- Onmc Ha cepuitHuTe HoMepa U caepsBaHe C AOKYMEHTMTE NO [OCTaBKara,

- [Noanuceane Ha ABYCTpaHeH Mpyemo-npeaasaTeneH Npotokon 3a flocTaekara Ha obopyasaHeTo;

- Duandecka MHCTaNALMA Ha KOMYHUKALWMOHHOTO obopyasaHe B Wkagoee/ KabHe™!

- VHcTanaumn Ha 3axpaHBaLLy W 3a3eMUTENHN Kaberm Ha KOMYHUKaLMOHHOTO 0bopyaBaHe BrTpe
B lxade/ kabuHeta

- MNposepka aann MoAyrHVTe KapT Ca NOCTaBEHN B NpasurHUTE CNOTOBE,

- OxabensBaHe Ha KOMYHRWUKaALMOHHOTO oGopyaeaHe;

- Oxabennsare Mexay KOMyHUKALMOHHOTO obopyaBaHe Ha 06eKTa CaMo B OMELLIEHUETO, KKAETO
tlie Ce UHCTaMpa oGopyABAHETO:;

- [NocTaesHe emikev Ha 06OpyYABAHETO 1 BOYKY kabenw;

- BxriousaHe Ha saxpaHBaHeTo Ha 0GopyABaHETO;

- lMouncreaHe Ha 06eKTa — MBXELPNAHE Ha BOUHKN ONaKOBEMHY marepuanu,

AeiiHocmTe no duanueckara nHcTanaums ce M3IBBPLLBET, CNERBaiKN M NONBNBaiKW KoHTponeH mmer oT
UHCTanaLus. Anestra Ha KOHTPOTHMA TMCT € fia ocurypm no-Ae6po npepasaHe Ha MHAOPMALMATA MEXY
OTAGNHUTE EkUNK, KAKTO U LANOCTEH KOHTPON Ha Ka4ecteoTo. B Kpam Ha Tasw geiiHocT ce npaesAT
NOAPOGHN CHUMKY, KOUTO Ce M3NpPaLAT 2a Nperned oT TexHIeckns Priosoauten MpoekT - 0THOBO 3a
NoCTUraHe Ha NpenBapUTenHo fedHNPaHOTO HUBO HaE KAUECTEO.

OMUBABAHETO BKIMIOUBA KOHGMIYpUPaHe W HacTPOMKN Ha ofopyasaHeTo cnopes ACKYMEeHTALMATA 33
An3alH Ha peLLeHneTo,

NpuemHn M3nNuTannA Ha obexT

MpuemHure nanuTaHnA Ha oBeivite ce nposexaar oT TenenuHk cnen NpUKIIoYBaHe Ha guandeckara
WHCTMALINA 1 0XMBABaHE Ha CUCTEMATa, 33 [1a e YA0CTOBepH, Ye UHCTANALMSTE e KOpeKTHa W cnopen,
craHaapTuTe. TecTT ce NpoBeXAa Npef YMRNHOMOLUEH NPEACTEBUTEN HE KIWIEHTa 38 BCeKN obexT
cernacHo Mpouenypara 3a NPUEMHM M3NUTAHWA, NOATOTEEHA MPeABaPUTENHO 0T TenernvHk u ogobpeHa
OT KMmMeHTa. PesynratuTe ot Tectoeete ce 3anucsar B KoHcramveeH NPOTOKON 3a ApuemaHe, NOAroTEeH
NPEAsap1TenHo or TenenmHk 1 0gobpeH OT KNMeHTa, ¥ ce NOANKMCEa OT ABETe CTPaHN Cnes yonewHo
npeMYHaBaHe Ha TECTOBETe Ha BoeKn 05eKT.
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Murpaws

TenenvHk we u3msnHu HeobxoaumnTe AGHOCTV onucaHn B MurpalmorHarTa npouesypa noaroteeHa
APeABapUTEsHO OT TenenuHk u oo6peHa oT KnneHTa, Bovukyte AefHoCTY We GxaT M3NBMHEHK cnopen
op0GpeH npensapuTenHo or geete CTREHW rpaduk U crieg NOTBLPKASHUE, Ye BCUHKN AeiiHoCT! no
NOArOTOBKA 32 MUIPaLWNA C2 NPUKIIOYAIM.

MurpaumonHara npougaypa ekriovsa:;

®  BOMHKW BB3MOXHWU KOMMOHEHTW, KOWUTO LUE ce Murpupar
TEXHU4ECKO OnuMecaHWe Ha yCryTvTe/ cucTemara npeav 1 cnen MurpaumsTa
MurpauroHHa npoLgaypa CTeIka No Crnka 3a Beska ycnyra/ cucrema
Npouenypa 3a BpbllaHe B MEIBOHaYANHO CLCTOSHWE, aKo € NPUNOXUMa
€KWN 38 MUTDALMSTa —~ HErOBUTE POI W CTFOBOPHOCTU

BPEemMEBU rpaguk/ nHrepsan 3a murpaumsTa

METOA0/10MA 38 TECTBaHE

AECNHAPEHN KPUTEPUM 3a yenex, NpremaHe 1 KOHCTaTMBEH NPOTOKON

MpvemHm uanvratnn Ha petueHreTo

lpreMHM N3NUTaHUA Ha pelLeHUeTo ce nposexaar cnefl yeneluna UHcTanaums n MpuemMHN nsnuTaHns Ha
BCU4kY oBexTv / Murpaums. Mpoueaypa 3a NpueMHN U3NUTaHWS Ha PeLLEHNETO G2 NOoAroTER OT TenenvHK
U opoBpssa oT KnuerTa npeasaputenHo. Tectosete ce MPOBEXAAT 8 NPUCHLCTBUETO HA YITETHOMOLLIEHW
NpeacTaBuTerM Ha TenemuHk u KnneHTa M noKpuBaT BOMWKW acnekt w dyHKUMOHaNHOCTM Ha
WHTErpVpaHoTo pewenve. Qien yoneluHo NpemuHaBaHe Ha TecToBeTe ce noanucea AeycTpaHeH
Kotcrameen npotokon sa npuemane.

Msrotessie Ha exsexyTaHa AokyMeHTaLA

Crea ycnewHoTo npuknioueaHe Ha MpuemHu usnutaHus Ha obextute / MpueMHn nanuTaHnA Ha
pewenneto / Murpaunsira Tenenurk oTrosaps sa aKTyanuanpaHe Ha pokymeHTa detaineH Avsaiii u
MnaH 3a nMnnNemeHTaLMR, CLINAacHo peanHo U3BBPLUEHETA UHCTAaNAMA No 6beKTUTE, NpY HeoBXoaMMOoCT.

OOy etMe Ha nepeoHama

OOyueHueTo we ce nposene CrIOpef] UINCKBAHVSTA Ha KIMEHTA OMCaHWUTe MapaMeTpy, nnaH u
NPOABDKUTENHOCT, KOWTO Ca OncaH NOAPOGHO B oTAENeH AOKYMEHT MnaH 3a obyueHue.




- Obpasey

ObocoGena noznuns Ne 1

AEKJIAPAIIMS 3A CPOK 3A W3NTBJIHEHHE
1o 4. 8, an. 3 oT npoexTa Ha Joroeop 3a o6ocoGena no3Huus Ne 1 npu

yJacTHe B OTKPHTA IPOUEAYPA 32 Bb3NaraHe Ha ofuwecTBeHa MOpBUKA
no wi. 16, an. 8 or 3011 ¢ npeamer:

wlocmaexa u zapanyuonna ROOOPHCKA HA KOMAIONTODHO obopyodeane, komnionrophu
KomnoHeHmu 3a Kezo, copmyepnu npodykmu u yeayzu no uHCcmanupane u Konduzypuparne”

Or: “TEJIEJTHHK” EAJ

(HaMMeHOBaHHe Ha Y4acTHHKa)

1. Ilpennarame Bpeme 3a peakiys NpH BB3HHUKHAIH AeeKTH B cpoka no wi. 8, an. 1 or

TIpOEKTa Ha JOTOBOp M CTapTHpaHe Ha Npolledypa 2a OTCTpaHABaHe UM o 1/12 (5
MUHYmMY) Yaca, CYHTAHO OT MOMEHTA Ha YBEIOMABAHETO HHU.

2. 3agemkaBame ce Aa crasBame BpEMETO 3a peaxumsd MO T.1 3a LeNMs CpoK Ha
IOoroBopa.
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Trproscku aupexTop, Mpopax6u my6nuyen
CEKTOP H MBJIHOMOLIHHK Ha

Heetan Jumutpos Mytapuuer, Uanbiantenen
nupexTop Ha ,,Tenenunx” EAJ]

(0MBKHOCT HA NpeACTABANBAINHMA YIACTHHER)




TEKJAPALUA

32 HHGOPMaLHOHHA CHTYPHOCT

JONMYMOMIMHCAHHAT, oovinriiertsineieeneee et ens e e et teasenen e enn e aensenensns et
(uve, ET'H, 3a yysicOecmpannume pusuvecku nuya, Opyey OaHHU 30 CAMOIUMHOCH, ROCMOSHEH U
Hacmosw aopec), B  KAueCTBOTO MW Ha  (OABMCHOCM), B/HA..............ccoevivvineninins
(naumenosarue, npasnoopeanusayuonna gopma, EHK, cedanuwe na iopuduveckomo nuye), BbB
BPE3KA C  M3MBIHEHHETO HA  CKIOYEHHS  MEKAY  wvvveinnirireenininannns e
(nauvenoeanue, npasnoopeanusayuonna gopma) u brarapekata Hapoasa 6anka (BHB) Horosop
Ne,..... HA OCHOBaHHE T...... oT KoprnopaTHBHATa NOJIUTHKA 34 CHTYPHOCT Ha MHGOPMALIHOHHUTE
cuctemu Ha BHbB

JTEKJAPHPAM, YE:

1. 3anosnat/a cebM KopnopaTHBHaTa NHONMTHKA 3a CHUTYPHOCT Ha WHGOPMALHOHHHTE
cucremu Ha BHbB (anpun 2005r.) u cBbp3aHuTe ¢ Hed CneUH(PHYHH MOJHTHKH 33 CHTYPHOCT H
NpoLeayPH, KAKTO CIICABA:

¢ [lpouenyparta 3a ympapjieHHE Ha JBHKCHHETO H YHHILOXKABAHETO HA NMPEHOCHMMTE
uHdopMaiiMOHHH HocuTenu (aHyapu 2008 r.)

e [Ipouenypa 3a ynpaeneHue Ha IpOMeHH B HHpOpMalHOHHUTE ccTeMH Ha BHB (Maii
2010r.)
[Iponenypa 3a ynpaenenue npasaTa Ha JocTbI (pespyapu 2011r)
IIponenypa 3a ofpasypaHe W mon3BaHe Ha HOTPeOMTENCKH HMEHA M MAapOIH
(oktomepu 2011r))

2. llle cnaspaM M3MCKBAaHMATA 3a CUI'YPHOCT, YCTaHOBeHM B [lomuTHKATa 3@ CHTYPHOCT Ha
HH(QOPMALIHOHHHTE CHCTEMM H CBBP3aHUTE ¢ Hesd CHeMUGUYHKH MOJNMTHKH 3a CHIYPHOCT M

npoLeaypH.

MsBecTHo MH e, 4e 3a HapylIeHHe HAa YCTAaHOBEHMTE H3HCKBAHMS 3a CHMIYPHOCT Ha
UHPOPMAIIHOHHHUTE CHCTEMH H CBBp3aHHTE C Hed crneUupHYHH MNONHTHKH 3a CHTYPHOCT H
IpOHENypH HOCA HAKa3aTelHA, rPaXJaHCKa HAM JTUCLMIUIMHAPHA OTrOBOPHOCT B CHOTBETCTBHE C
OBIArapcKoTO 3aKOHOAATENICTERO.

Codua,.....cevveneenn. 2015 1, JEeKMAPATOP: wovererrerensnirissanssreensnssssansn





