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ABC ABTOMAaTH3MpOBaHHAsi 0AaHKOBCKAas CUCTEMA
b/l baza ganHeIx
HT Harpy3ounoe TectupoBanue
o [TporpammHoe obecnieueHue

[Tpoduns Harpy304HOro TECTUPOBAHMUS,

[Tpoduns HT

[Tepeuens onepanuii, CO3IAIONIMX HArpy3Ky Ha
Cucremy, BKIIIOYasi HAarpy3Ky BHEIIHUX
UH(POPMALIMOHHBIX CHCTEM, a TAK)KE

HUHTCHCUBHOCTD UX BBIITOJIHCHUA

Cucrema «Ilnarpopma FXLy B coctaBe «Core System
FXLy (CBunerensctBo Ne 2015617316 ot
07.07.2015 r.) 1 ABTOMaTH3UPOBAHHOM
0aHKOBCKOM cucteMbl «Ba-bank FXL»
(CBunerenbctBo Ne 2012610898 ot
20.01.2012r.)

In-Memory Texnomnorust Oracle Database In-Memory

CYB/[ Cucrema Ynpasnenus bazamu JlaHHbIX

DAX Data Analytics Accelerator — anmapaTtHbIf
cormporieccop 6a3bl JTaHHBIX

ABbO CucremMa TUCTaHIIMOHHOTO OAHKOBCKOTO

o0cITy>)KMBaHUS
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MMpOHCCCUHIOBas CUCTEMA UTH
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BBEOEHUE

JlaHHBIN JOKYMEHT MpeACTaBiseT CO0OW OTYET O MPOBEIEHHOM HArpy304HOM TECTUPOBAHHUU
aBToMatu3upoBaHHOU cuctemsl «Ilnargopmbl FXLy» B coctaBe «Core System FXL» (CBuneTenscTBoO
Ne 2015617316 ot 07.07.2015 r.) u ABTOMaTU3UpOBaHHON OaHKOBCKOW cuctemsbl «Ba-bank FXLy»
(CBunmerensctBo No 2012610898 ot 20.01.2012r.) crmenmanucrtamu kommnanuu 3A0 «DaekcCodr»
coBMecCTHO ¢ kopriopanueit Oracle. TectupoBaHue nMpou3BoAMIOCh B rieproa ¢ 18 uromns 2016 roma mo

6 centsops 2016 rona.

JIOKYMEHT COAEpKHUT KPaTKyl0 METOJMKY TECTHPOBAHMsI, BBIBOJBI U PE3YJIbTAThl HArpy304HOTO

TECTUPOBAHM.
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OCHOBHbIE MNMOJIOXEHUA

OO0beKT TECTUPOBAHMS

OOBeKTOM TeCTUPOBaHUS SABJIETCS aBToMaru3npoBanHas cucrema «Ilimargopma FXL» B coctaBe
«Core System FXL» (CupetenbctBo Ne 2015617316 ot 07.07.2015 r.) u ABTOMaTU3MPOBAHHOU
O0ankoBckoit cuctembl «Ba-bank FXL» (CuaerenbctBo Ne 2012610898 ot 20.01.2012r.), nanee —
Cucrema. Cucrema paspaborana Ha mnatdpopme CYB]l Oracle u npeana3HaueHa s KOMIUIEKCHOM
aBTOMAaTH3AIMH OM3HEC-TIPOIIECCOB OaHKa, TaKUX KaK OyXTalTEpCKH y4YeT, KPeIUTHO-ICTO3UTHAS

NesATEeILHOCTh, paboTa U 00CTy)XKMBaHWe OAaHKOBCKHUX KapT, GOPMUPOBAHUE 0053aTeIbHON OTYETHOCTH

U Jap.

e TectrupoBaHus

B paMkax 1aHHOTO MPOEKT HArpy304HOTO TECTUPOBAHUS OBUIM TIOCTABIICHBI CIICAYIOIINE TIeITH:

1. 3adukcupoBarh MokazaTenn Mpou3BOAUTENbHOCTH CHcTtembl 0e3 mcmoib3oBaHus Oracle

Database In-Memory npu clieyIomux yCIOBUIX:

e nposenenue 30/] B Cucreme st 30 MIIH KpEUTHBIX JOTOBOPOB U 6 MIIH JICTIO3UTHBIX
JIOTOBOPOB  (KOJIMYECTBEHHBIE  TOKa3aTeJu  OW3HEC  3HAYUMBIX  OOBEKTOB,

obpabatsiBaembix B 301, mpuBenensl B ipoduie HT);

® OMYIALHMSA HArpy3ku Ha HMHTEp(Enchl cO CTOPOHBI (POHTAIBHBIX CHUCTEM OaHKa:
OJTHOBpEMEHHOE (POPMHUPOBAHMS TPAH3AKIMOHHBIX M MH(OPMAIMOHHBIX ONepaunuii B

Cucreme B cooTBeTcTBHH ¢ Tpoduiem HT;

2. OueHuTh apXUTEKTYPHBIE BO3MOKHOCTH CHCTEMBI JIJIsl TallbHEHIIIer0 MaciITabupOBaHNUS;
3. 3adukcupoBaTh MPUPOCT MPOU3BOIUTEIHLHOCTH MPHU HCIOIB30BaHWU TexHosoruu Oracle

Database In-Memory Ha ocHoBe umetomerocs npoduis HT.

3agaumn

IL]'DI AOCTUIKCHUSA YKA3aHHBIX ueneﬁ OBLIH BBHIIIOJHEHBI CJICAYIOIMUC 3aiavyu:

1. Pa3pabGoTtana MeTOIMKa HATPY30YHOT'O TECTUPOBAHUS,
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2. OmnpeneneHsl U 3apUKCHPOBAHBI KOJIMYECTBEHHBIE TOKA3aTEeN OM3HEC 3HAYMMBIX 00BEKTOB,
TpeOyembix ansi mpoBeaeHuss 30]], ompeneneHa MeToAMKa KIOHHUPOBAHUS pEAbHBIX
00€3TMYCHHBIX JaHHBIX, MOJYYEHHBIX OT oAHOro u3 KiueHToB 3A0 «DraekcCodry», 10
IEJIEBBIX KOJMYECTBCHHBIX NTOKA3aTeNICH;

3. PazpabotaHbl CliIeHApUH HATPY30YHOTO TECTUPOBAHUS U MIPOBEIACHO UX KOH(PUTYPUPOBAHHE
Ha ocHOBe JMeter 1yt obecriedueHus SMYISIUHE (PPOHTAIBHON HATPY3KH;

4. Omnpenenen u 3adukcupoBan npoduns HT mns smymnsaiun uHTEpdEiicHON HATpy3KH CO
CTOPOHBI (POHTAITBHBIX CUCTEM;

5. TIpoBeneHo TectupoBaHHE U 3a(h)UKCHPOBAHBI MOIyYCHHBIE PE3YIbTAThl TECTUPOBAHUS 0€3
Oracle Database In-Memory u ¢ ucrionszoBanueM Oracle Database In-Memory;

6. Ilo pesynapTaTam npoBeAEHHBIX PaOOT MOATOTOBIIEH OTUET.

© 3A0 «®nexcCodr» Crtpanuua 8 ns 64
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SOFTWAF?E SYSTEMS

BbIBOAbI

1. Cucrema XopoIIo MacIITabuPyeTcs U UMEET OOJIBIIION 3armac 1Mo MPOU3BOAUTEIIBHOCTH, YTO
MOJITBEPIKICHO crieruanucraMu komnanuu Oracle;

2. Cucrema obecrieunBaeT BpeMsl BBHITIOJHEHUS BCEX MPOIEAYDP 3aBEPUICHUS ONMEPAIMOHHOTO
nHs (TIOJIHBIA MaKCUMalbHO TsDKENbId Ik o0paborku 30/ mpu OZHOBPEMEHHOM
SMYJISIIIUU Harpy3KH Ha HHTEPPEHCH O CTOPOHBI (POHT-ODUCHBIX CHCTEM) 3a 3 yaca 29
MHHYT Ha oObeMax JaHHBIX B 36 MJUIH AKTMBHBIX JOTOBOPOB 0€3 HCIOIb30BaHUS
texHojnoruu Oracle Database In-Memory;

3. 3akpeitue oneparronHoro aHs Ha 100% nanucano va PL/SQL, npodwmis 301 npumepHO
Ha 95% BpeMEHHM COCTOWT U3 YTCHHUSI/W3MEHEHHUS JaHHBIX, IS MaKCHMaJIbHOU
MIPOU3BOIUTEILHOCTH UCIIOJIHSIETCS MaKCHMaJbHO 0J1H3KO K JTAHHBIM.
Ucxons u3 npoduns 30/1, makcumanbHasi Harpy3ka MPUXOAUTCS Ha MOACHCTEMY BBOJA
BBIBOJIA, a He Ha CPU;

4. CpenHss 3arpyska mpoIeccopoB B MEpUo TECTUPOBaHUS 0€3 MCToab30BaHus In-Memory
cocTaBisuia 6-8%, Wbl ¢ MAaKCUMAJIBHOW 3arpy3Koil mpoueccopa coctaBisuid — 16,34%.
Cpennsisi yTuinm3aus TOJOCH BBOAA/BBIBOAA Ha uTeHHe/3amuch coctaBisiia 600-800
MO/cex, uriael ¢ MaKCHMajJbHOM ITOJIOCOM BBOJA/BbIBOJA cocTaBisid - 2 I'0/cek.
Cpennee waitlO COCTAaBJISLIIO 5 MHJUTHUCEKYH/I.
OTO MO3BOJISIET JenaTh BBIBOA O TOM, uTo CHCTEMa HMMEET 3HAUYWUTENIbHBIM 3amac Io
MIPOU3BOIUTEIILHOCTH;

5. Texuomoruss  Oracle Database In-Memory maer  CyIiecTBEHHBIH  NPUPOCT
MPOU3BOAUTENRHOCTH 1 mpoueayp 30/ mias TeX cucrteMm, apXUTEKTypa KOTOPBIX
CIPOEKTHPOBAHA C HCIOJIb30BAaHUEM MAYKOBOM OOpabOTKHM JOrOBOPOB, HCIOJIB3YET
pasaeNneHne JaHHBIX Ha TApTUIIUH IS KX HE3aBUCUMOM 00pabOTKU U YMEHBIIICHHS 00beMa
BeIOOpKU. [IprpocT npousBoAuTeNbHOCTH OT Ucnoib3oBaHus Oracle Database In-Memory
BO3HUKAET TOJIHKO MPU BBHICTABICHUN OOJIBIINX pa3MEpOB Mayvek JJis K3Iel B Mpoleaypax
30/1. Ha 6ompmux pa3mepax madek Oracle Database In-Memory HaunHaeT CymecTBeHHO
omepekarb MO CKOPOCTH WHIEKCHBIM JOCTYN Ha MPEA3aloJHCHWHM MAaHHBIX B KOIIIU

(KOIIEeKITUN) TUTST MOCIeAYIOIEeH MAYKOBOU 00paboTku JIOTOBOPOB.
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Apxurekrypa npouenyp 301 «lInamgopma FXLy HanvcaHa ¢ UCTIOJIb30BaHUEM TAUKOBOM
00paboTku moroBopoB. Ha mpumepe rpymmoBoit npouenypsl «3 — Edxceonesuvill pacuem u
Hauucnenue npoyenmog» VicnoaHuTeneM ObUTM CKOH(UTYPHUPOBaHBI pa3Mepsl mavek B 50
THIC JOTOBOPOB, YTO MPHUBEJIO K YMEHbIIICHUIO BpeMeHHU PadoThl JaHHOM NMpoueaypsbl B 5
pa3 10 CPaBHEHMIO C aHAJOTHMYHBIM TECTUpOBaHHEM Oe3 mcmojib3oBaHus In-Memory. B
pe3yapTaTe  yBEJIMYEHHUs  pa3Mepa Madek TIpynmoBod  mpouenypsl  «l1.1 -
Ilepexamezopusayusi u pacuem peszepea no 002080pam KpeOUumosauusy BpPeMs ee
BBINOJTHEHHUS COKPAaTWIOCH B 2 pa3a;

6. Hcnonb3oBanue texHomorun Oracle Database In-Memory mo3Bonuiao yMEHBIIUTH
TpeOOBaHUS K ONEPAaTUBHON MaMATH B 7-8 pa3 3a CUET MATHKPATHOT'O CXKATUS JAaHHBIX B
MaMSTH U CYILIECTBEHHOTO YMEHBIICHHS KOJTMYECTBA HHACKCOB;

7. IlpoBeneHHOE HArpy304HOE TECTUPOBAHME MOKa3ajao, 4YTO apxuTekTypa CucreMmsl
3¢ (HeKTUBHO MOXKET HCIIOJIb30BaTh MPEUMYIIecTBa, npeaocTaBisiembie Oracle Database In-

Memory.
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3AKINKOYEHUE KOPIMOPALIUU ORACLE

Kommanust FlexSoft coBmectHo co crmenumanucramu kommnanuu Oracle mpoBena HarpyzodHoOe
TecTupoBanue nporpammHoro obecrieuenust «Ilnargopmbl FXL» B coctaBe «Core System FXLy»
(CBunerensctBo Ne 2015617316) u ABTOMAaTH3UpPOBAaHHOW OAHKOBCKOW cucteMbl «Ba-bank FXLy»
(CBunmerensctBo Ne 2012610898) Ha cepBepe Oracle SPARC M7-16 Server. TectupoBanue
MPOM3BOIMIOCH Ha oObeMax MJaHHBIX B 30 MIIH akTHBHBIX JOTOBOpOB. B Xoae TecTHpoBaHHS
MPOBEPSUIACh MACIITA0UPYEMOCTh MPUJIOKEHHSI M 11eJ1eCO00pa3HOCTh MCIoNb30Banus omniuu Oracle

Database In-memory mist pabOThI JAHHOTO MPUIOKEHUS.

Kaxk BumHO Ha pucyHke 1, B X0J1¢ BBITIOJIHEHHS TECTOB Ha CTOpoHe b/l He OBLII0 BBISBICHO OOJIBIIIOTO
KOJIMYECTBA TApPa3UTHBIX COOBITHHA OXHIAHUS, 3aMEMNSIoNUX padboTy cuctembl. OCHOBHOE BpeMs
9K3eMIUIAp 0a3bl JaHHBIX MPOBOIWI B MOJE3HOW pabore, moTpedmnss mpormeccop (codbitue «CPUy).
KopoTkuii mepron BpeMeHH HaOII0gaICcs 3aMETHBI 00BbEM oOmeparii BBOJA-BBIBOJA, BHIUMO
CBSI3aHHBIN ¢ «pazorpeBom» OydepHoro kdma BJ[ (ureHneMm maHHBIX B OyQepHBIA KOII) U 3aMUCHIO

KOHCYHLIX PE3YyJIbTATOB HA JUCK B HAYAJIC U B KOHIIC TCCTa COOTBCTCTBCHHO.

Touek cepuanuzanuu (00bekToB BJ[ 32 KOTOpBIE KOHKYPHUPYIOT CECCHH), JIUTEIHHOE BpPEMS

NPEIATCTBYIOMMX MaciTabupoBanuio bJI, B xoe TecTa He BO3ZHUKAJIO.

1 Other
1 Network

B Configuration
@ Commit

W Application
B Concurrency
B Sysem1/0
u User1/o

m oo

500 AM 10:00 AM 1100 AM 12:00 P
Aug 24

Puc 1. I'paghux ASH npu mecmuposanuu 6e3 mexrnonocuu Database In-Memory

(Active Session History — kommonenta CYBJ] Oracle Database, kotopasi coxpansiet B bl ucroputo
paboThl aKTUBHBIX CEaHCOB. Pa3 B CEKyHIy ¢ KaXIOW CECCHHM CHHMAaeTCs WH(GOpMAIHS O TOM, YeM
MMEHHO 3aHMMAETCsl B 3TOT MOMEHT CECCHUs: MPOBOJIUT MOJE3HYI0 pabOTy MIM Ha00OpOT — OXKHIACT
ocBoOOXIeHHs Kakoro-nmubo pecypca bJI. I'papux ASH mokaspiBaeT arperupoBaHHYIO MH(DOpMAIUIO
10 BCEM aKTHBHBIM CECCHSIM 3a BeCh TIepro/] TecTa. [1o ocu opAMHAT yKa3bIBAeTCS KOJIUYECTBO CECCHIA.

ITo ocu aGcnmce — Bpemsi).
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SOFTWAF?E SYSTEMS

3eneHblil IIBET TOBOPHUT O TOM, YTO CECCHU 3aHMMAJIMCh MOJIE3HOHN pabOoTON — MPOBOIMIN BpeMsl Ha
CPU. CuHuil uBeT yKa3bIBacT, 4TO CECCUS OXKUAAJA 3aBEPLUICHUS OINEPALMM BBOJAA-BBIBOJA —

MIPOMCXOMIT OOMEH JaHHBIX C CHCTEMOU XpaHEHUs, UTO SBJISCTCS MTAaTHRIM moBeaeHueM b1,

Wtoroseiii rpa¢puk ASH mokasbiBaer, 4To MOYTH BECh MEPUOJ TECTUPOBAHHS AKTUBHBIE CECCHUU
3aHUMAJIUCh NTOJIE3HOM PabOTOM — MPOBOIMIIM BPEMs HA IIPOLiEccope, He KOHKYpUPYs 3a 00Luil pecypc
U He 0ujaas ero ocBoOoXkaAeHus. Takum o0pa3oM MOXHO cZenaTh BBIBOJ O TOM, YTO TECTHPYEMOe
MIPUIIOKEHNE XOPOIIO MacITabupyercs U UMeeT OOJIBIION 3arac Mo MPOU3BOAUTEIBHOCTH HA JAHHOM

000pyIOBaHUH.

Hensto TectupoBanus omnuuu Oracle Database In-Memory u HOBeIX DAX comporeccopoB
npoueccopa M7 mpoBepka MPUTOAHOCTH NPHIIOKEHHS IS UCIOJIb30BaHUS In-Memory TexXHOJIOrui
Oracle u onpeneneHue ypoBHS YBEIHUEHHUS MPOU3BOIUTEIBHOCTH MPUIOKEHUS TIPU HCIIOIb30BAHUH
Database In-Memory texHonoruii u comnporeccopoB Oracle. TecTupoBaHue MPOBOAMIOCH HA OJTHUX U
TeX XK€ JaHHBIX CHauajga 0e3 ucroib3oBaHus TexHosoruu Database In-Memory Oracle, a 3atem ¢

HCIIOJIb30BaHHUEM ATOM TEXHOJIOTUH.

B X011 BBITIOJIHEHHS TECTOB C UCTIOIB30BaHUeM TexHosoruu Oracle Database In-Memory Ha ctopoHe
B/l Taxke He OBLIO BBISIBICHO OOJBIIOTO KOJUYECTBA COOBITHI OXUIAHHS, 3aMEIJISIONIUX padoTy
cuctembl. OcHOBHOE BpeMsi 3k3eMIuisip bJl nmpoBoaui B mone3Ho# pabote, mOTpedisiss MPpOIeCCOPHBIC
pecypcesl (coobitie «CPU»). CTOMT OTMETUTH, YTO MO CPAaBHEHHUIO C TeCTaMH 0e3 MCTIOJIb30BaHUS
TexHosoruu In-Memory oObeM omepanuii BBOJA-BbIBOJA 3HAYMTEIBHO yIHajd, 3a CYET TOTO, YTO
MCIOJIb30BaHUE AJTOPUTMOB CXKaTUSl JAHHBIX B O0JIACTH MaMSATH KOJOHOYHOT'O XPAHEHHUS MO3BOJIUIIO
3aK3IIUPOBATH OOJBIIHIA 00BEM JTaHHBIX.

CormacHo rpaduky Active Session History (puc 2) TOUeK cepuaIM3alliM, JJIATEILHOE BpeMs
OTPaHUYUBAIOIIUX MMPOU3BOIUTENRHOCTH bJl, B X0/1€ TecTa ¢ HCMONIb30BaHUEM TexHojoruu Database

In-Memory, Tak:ke He BOZHHUKAJIO.
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Puc 2. I'paghux ASH npu mecmuposanuu ¢ ucnonvzosanuu mexuonocuu Database In-Memory

Hcnonb3oBanue TexHojoruu Database In-Memory Bmecte ¢ anmapaTHbIM conporieccopom DAX
MO3BOJIIET B HECKOJIBKO pa3 IMOBBICUTH MPOU3BOAUTEIBbHOCTh mpuiokenus “Tlmarpopma FXL”. B
YaCTHOCTH, OJTHA M3 MPOLEIYP 3aKPBITHS ONMEPAITMOHHOTO JHS “EdiceOnesHblll pacuem U HAYUCieHUue
npoyenmog” craya BBIOTHATHCS Oosiee yeM B 5 pa3 ObicTpee (BpeMsl BHIMOJIHEHUS] COKPAaTHIIOCH ¢ 24

MuH 10 4 MuH 41 cex). [Ipu Gonbmmx o0beMax JaHHBIX YCKOpEHHUE OyIeT emie OobIIe.

MaxkcuManbHas 3arpy3ka IpoLECCOPOB B IEPHOJ BBINOIHEHMSI TECTOB He npeBblmana 16.34%. Jto

IIO3BOJIACT ACJAaTh BbIBOA O TOM, CUCTEMA NMECT CIIIC OUYCHDb OOJIBIIION 3aI1ac Io MMPOU3BOAUTCIILHOCTH.

Metric Value History x
View » (¥ Show last known values
Host CPU & ¥
Time Utilization
(%)
Aug 24, 2016 11:28:37 AM 16.34 =
Aug 24, 2016 219:37 PM 10.22 3
Aug 23, 2016 6:37:52 PM 10.08
Aug 24, 2016 6:17:52 AM 10,08
Aug 23, 2016 9:27:52 PM 10,08
Aug 24, 2016 12:27:52 AM 10,08
Aug 24, 2016 31753 AM 10.08
Aug 24, 2016 11:09:37 AM 9.14
Aug 24, 2016 11:19:37 AM 5.84
| Aug 24, 2016 10:59:37 AM B.21
Aug 24, 2016 104937 AM 694
Aug 24, 2016 10:29:37 AM 6.55
Aug 24, 2016 9:39.37 AM 6.47
Aug 24, 2016 10:1%:37 AM 6.45
Aug 24, 2016 9:29:37 AM 641 -
Close
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Takum 00pa3oM TEeCTHpPOBaHUE MOKA3aJo, 4To aBToMaru3upoBanHas cucrema «Ilmardopma FXLy»
B coctaBe «Core System FXL» wu ABTOMaTH3MpOBaHHOW OaHKOBCKOW cuctembl «Ba-bank FXL»
XOpOIIO MacITabupyeTcs U UMEET O4eHb OOJIBIION 3amac 1Mo MPOU3BOAUTEIBHOCTH, a TAKKE XOPOLIO
MOAXOAUT Il ucmoiib3oBaHusl TexHosoruu Oracle Database In-Memory. HMcnonb3oBanue omnmuu
Oracle Database In-Memory B coueTaHuu ¢ anmapaTHbIM corporeccopom 6a3 nanubix DAX no3Bosser
3HAYUTEIBHO YCKOPUTH paboTy aBTomMatuzupoBanHoi cucteMsl «Ilimargopma FXLy» B coctaBe «Core
System FXL» n ABToMaTu3npoBaHHOW OaHKOBCKOW cuctembl «Ba-bank FXLy», 6onee 3 dekTuBHO

MCIIOJIb30BaTh anmnapaTHble pecypchl U 00eceuynBaTh MacIITaOUPyeMOCTb.
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PEKOMEHOALUA

Jlnst  manpHEHIero ropu30HTAIBHOTO MacmTabupoBanus CHCTEMBI JOCTaTOYHO JIMHEHHOTO
nobasieHust TpeOyembix pecypcoB (muckoBeie MomHocTH, CPU, O3VY), u3MeHeHUs CTENeHH
napayuiensHoctu nponeayp 30/1. Orpanndennii, MpensSTCTBYIOMUX MacITaOupoBaHnuio CHUCTEMBI, HE

0OHapyXEHO.

Jns makcumanbHO 3¢ dexTuBHOM yrunmsanmu npeumymiectB Oracle Database In-Memory s
nporenyp 30/l HeoO0X0AMMO MPOU3BOAUTH HACTPOMKY OOJNBLIMX pa3MEpoB MayeKk JJsl K3MIeH

(KOJUTEKIIHiT), B KOTOPBIE MPOUCXOIUT HAYNTHIBAHKUE IAHHBIX MPU MTAYKOBOH 00paOOTKH JTOTOBOPOB.

Taxoke Oracle Database In-Memory MOXHO peKOMEHAOBATh IJIsi YCKOPEHHs OOJIBIIMX OTYETOB C
AHATTMTHYECKUM MPOdHUIIEM, a TaKXkKe IS CYIECTBEHHOTO yckopeHus oTkimka User Interface u cHaTne
Harpy3ku (full scan) mpu moucke Moab30BaTENAMH KaKUX-TMOO JAHHBIX B CUCTEME 1O MPOU3BOJIBHBIM

aTpubyTaM, KOTOpbIe HE HHIEKCUPOBAHbBI B 0a3¢ TaHHBIX.
Hamnpumep, mouck KIMEHTOB C MHTEPECYIONIIEH TaTOW BBIAAYM IMAcopTa, MO TeyieoHy, YTO HE
MOTAJaeT MO/ OOBIYHYIO UHICKCAIIHIO.

B menom wucnonszoBanme Oracle Database In-Memory mo3BoJisieT KapIWHAIBHO COKPATHTh
KOJIMYCCTBO UCIIOJIB3YCMbIX MHACKCOB, 4 TAKKC C)KUMATh JAHHBIC B IIAMATH, YTO KapAUHAJIIBHO BJIUACT

Ha CHIDKEHHE TPpeOOBaHMIA K ONIEPATUBHON MaMsITH Ha OOJBIIUX 00beMax 00pabaThIBAEMBIX TaHHBIX.

Hcnonb3oBanue Oracle Database In-Memory 3a cuer npuMEHEHHs CKAaTHs MO3BOJIUT 3aKPEMUTh B

MaMsTH He TOJBKO hot, HO U warm-30Hy.
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METOOWUKA TECTUPOBAHUA

B nmaHHOM pa3nmene mpencTaBiIeHa METOAMKA HArpy304YHOTO TECTHPOBaHUS, pa3pabdoTaHHAS

crienuajiucCraMu HUcnomaurens.

J1y1st TpoBeICHKS HATPY30YHOT'O TECTUPOBAaHMSI ObLIT BEIOpaH Hanbosee TsSHKEIbIA TPO(HIIb HATPY3KH,
KOTOpBIﬁ BKJIFOYAacT B CC6H BCC MACCOBBLIC OIICpanuu, HGOGXOI[I/IMBIC JJI pCTIIaMCHTHOT'O 3aKPBITHA THA

o Kp€aAnuTaM 1 ACIIO3UTAM, a TAKIKC SMYJIMPOBAHA HAI'Py3Ka OT BHCIIHUX CUCTCM.

Onucanue YieMeHTOB CHCTEMBI

Cucrema pazpaborana na matdpopme CYBJl Oracle m mnpenHazHaueHa ISl KOMIUIEKCHOU
aBTOMATH3AIMK OM3HEC-TIPOICCCOB OaHKa, TaKWX Kak OyXraaTepcKHil y4eT, KPeAMTHO-ICTO3UTHAs

NEesATEeILHOCTh, paboTa U 00CTy)kMBaHWe OAHKOBCKHUX KapT, OPMUPOBAHUE 005S3aTeIbHON OTYETHOCTH
u JIp.
Onuncanne KOMNOHEHTOB CUCTEMBI:
e b/l Oracle — ocHOBHOI KOMIIOHEHT, Ha KOTOpoM peanu3oBaH (yHkimoHan 301 Cucremsr;

e CepBep NpWIOKEHUN — pealin30BaH C UCHoNb30BaHWeM TexHonoruit Oracle WebLogic
Server u Oracle ADF, o6ecnieunBaeT paboTy moIb30BaTEILCKOT0 HHTEp(derica 1 00paboTKy

BaJIMJALIMOHHOM JIOTUKH;
e Tounkwuii knueHT — Opaysep Internet Explorer, Google Chrome nmu6o Mozilla Firefox.
B pamMkax npoBeaeHHs Harpy304HOTO TECTUPOBAHUS BBINOJIHEHBI clieayromue GyHKInu CUCTeMBI:
e IIpouenypa 30/] (Habop TPYyMIIOBEIX MPOIEAYP, TPEIHASHAYCHHBIX JJIS1 3aKPBITUS JHS ),

e  DMynAnus Harpy3k oT GpoHTANBHBIX CUCTEM U Tipounx BHemHUX HC.
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CocraB n onucanme npouenyp 30/

I'pynna IIpouenypa Onucanue npouexypbl

[Ipouenypa npenHazHavyeHa At 00pabOTKH MOATBEPKICHHBIX, HO
HeoOpabOTaHHBIX COOCTBEHHBIX OIEpaIiii B TakeTHOM pexxume. [lox

1 — O0OpaboTKa COOCTBEHHBIX OIEPAIIUit O6paboTka COOCTBEHHBIX Omepalnuii | 00paboTkoi mompazymeBaercs: GOpMHPOBAHNE TTPOBOJOK B COOTBETCTBHU
C HACTPOCHHOM OYXrajJTepCKOM MOJIENbBIO, a TAKKE, IIPU HEOOXOAMMOCTH,

HN3MCHCHUC aHAJITUTUYCCKHUX PETUCTPOB.

[Ipoueaypa B MakeTHOM pPeKHUME BBITTOJIHAET aBTOPHU3ALNIO JETIO3UTHBIX
JIOTOBOPOB, Ha KOTOpBIe OT KiTMeHTa mocTynmuiu IeHe)KHbIe CPEeICTBA B

pasmepe, 3asBICHHOM TP CO3/IaHUH JCTIO3UTHOTO JOTOBOPA.

2.1 — Jlermo3uThl ABTOpHU3aNAA TOTOBOPOB
ITocnie aBTOpHM3aIMK JETO3UTHBINA JOTOBOP CYUTAETCS aKTHBHBIM, 110 HEMY
MOTYT NIPOU3BOANTHCS PETIIAMEHTHBIE OTIepanny (HaunCIeHNe
MIPOIEHTOB, KaTUTATU3AIUS IPOIIEHTOB UT/).
[Ipoueaypa B makeTHOM pekUMe OTOMPAET HEMOITBEPKICHHbIC
Yﬂaﬂeﬂne HEeaBTOPU3UPOBAHHBIX JOKYMCHTBI C OII€pallusAMU ITOIIOJIHEHUA ACTIO3UTHBIX JOTOBOPOB, I10

2.2 — JIeno3uThI
JIOKYMEHTOB KOTOPBIM HE ObLIT OCYILECTBIICH B3HOC IEHS)KHBIX CpeACTB oT KitnenTa.

OTO6paHHBIG AOKYMCHTHI YAAJIAIOTCA.
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2.3 — Jleno3uTsl

IIpuBsi3ka miaarexei kK 1oroBopam

[Ipoueaypa B MakeTHOM PEKHUME OCYIECTBIISIET IPUBSZKY OTIEpAITHii
TIOTIOJTHEHUS ICTIO3UTHBIX JOTOBOPOB, MPUIIIEIIINX H3BHE (HATIPUMED,

gepe3 PKII).

Ilo KaXXaAoMy JCTIO3UTHOMY AOTOBOPY, K KOTOPOMY HPUBA3BIBACTCS

IUIaTeX, POPMUPYETCS ONEpaLHs MOMOTHEHUSI.

2.4 — Jleno3uThl

Y naneHnue HeEaBTOPHU3UPOBAHHBIX

JIOTOBOPOB

IIpoueaypa B MaKETHOM PEKUME OCYLICCTBIIIECT OTOOP ACHO3UTHBIX
JIOTOBOPOB, KOTOPEIE OBUTH CO37aHbI, HO HE OBLITH MOTIOTHEHBI KitmeHTOM

B TCUYCHUC OIICPATUOHHOI'O JHA.

OTO6paHHLIG ACTIO3UTHBIC NOTOBOpA NMEPEMECINAIOTCA B apXUB U B
HaﬂbHeﬁmeM CUHUTAIOTCA HCAKTHBHBIMHU — HUKAKHUX onepaunﬁ Haa HUMH

0oJIbIlIE HE IMPOU3BOJUTCH.

3 — ExxeIHEeBHBIN pacueT U HAUUCICHUE

IMPOLICHTOB

E)KCILHCBHBIﬁ pacueT U HAYMCJICHUC

OPpOLCHTOB

Hpouej:[ypa npeaHasHauycHa Ui pacdyeTa U HAYMCIICHUA MMPOLCHTOB 11O
AKTUBHBIM KPECIAUTHBIM U JCTIO3UTHBIM JOIrOBOpaM B IMAKETHOM PEXKUME.

3aryckaeTcsl Ha eXKeIHEBHOIM OCHOBE.

Hauuncnenue MMPOLCHTOB IO KPCAUTHBIM AOTOBOPAM MMPOU3BOAUTCA B ATy

BBICTABJICHUS 0053aTEIBHOrO IIATEXKa U B KOHIIC MECs11a.
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Hauncnenue nponeHTOB 10 Jeno3uTaM (OTpakeHHEe Ha OaaHce,
KanuTaTu3alys) MPOU3BOIUTCS B COOTBETCTBUH C HACTPOMKaMHU
MPOAYKTA.

Bo3MoKHa yCTaHOBKA MPH3HAKA IPUHYAUTEIBHOTO HAYHCICHUS

MIPOIEHTOB B TIPOM3BOJIbHBIN JCHD.

4.1 — Iloramenue 3a00KEHHOCTH T10

JA0roBopam KpeaAuTOBaHUA

O0paboTka COOCTBEHHBIX OTEpaIi

4.2 — Iloramrenue 3a00KEHHOCTH T10

JA0roBopam KpeaAuTOBaHUA

TToramenne 3a101KEHHOCTH

[pouenypa npeaHa3zHavYeHa ISl pacupeielieHns: COOCTBEHHBIX CPEACTB
AKTHUBHBIX JOTOBOPOB MO BBHICTABICHHBIM TPEOOBAHUSIM B COOTBETCTBHU C
HACTPOCHHBIM MOPSAKOM MOTAIICHHS 33J0JDKEHHOCTEH B TAKETHOM

pexume.

4.3 — Iloramenue 3a00/DKEHHOCTH II0

JA0roBopam KpeaAuTOBaHUA

ITpoBepka cTaTyca IpoCpOUKH

[Iponenypa npenHasHadeHa JUIsl IPOBEPKU aKTUBHBIX JIOTOBOPOB,
MMEIOIINX IPOCPOUYCHHYIO 3aJOJDKEHHOCTD, M pab0TaeT B TaKETHOM

pexHMeE.

[pouemypa oTOUpaeT JOroBopa, MMEIOIIUM HETIOTaAllICHHYTO
MPOCPOUCHHYIO 3a8I0JDKEHHOCTD Ha HAYAIO OMEPAIlMOHHOTO JHS, U
AHAJTU3UPYET OCTATKHU 110 aHATUTHYECKUM PETHUCTPaM MPOCPOUCHHOMN

3a0JKCHHOCTH. Ecnmu ocTaTku Bcex aHAIUTUYCCKUX pPErucTpoB
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MIPOCPOUEHHON 3aJ0JKEHHOCTH paBHBI HYIIIO (B pe3yibTaTe padoTh
MpOLeIypHI MOTAIICHUS 3aJ0JDKEHHOCTH), Y IOTOBOpa CHUMAETCs
MIpU3HAK HAJINYMSI IPOCPOUECHHOM 3a10JKEHHOCTH U OH CUMTAETCS

BBIIIICANINM C IPOCPOYKH.

4.4 — Tloramenue 3a00KEHHOCTH T10

JA0roBopam KpeaAuTOBaHUA

OxoHuaHHue nepuoja OXXuaaHus

OIIaThI TPOCPOUKHU

[ponenypa B IaKETHOM PEXHMME BBITIOTHIET 00pabOTKY aKTUBHBIX
JIOTOBOPOB, KOTOPBIE TOMYCTHIIN BBIXO/ Ha MPOCpouKy N mHEH Ha3ad OT

JTaThI TEKYIIETO OTICPAIIMOHHOTO JTHS.

HaCTpOﬁKa KOJIM4YECTBA I[Hef/i N Ha3zeIBacTCs «IepUuoa OXKUAAHUA OIJIAThI
HpocpoquHoﬁ 3aJ0JLDKCHHOCTU» U IPOU3BOAUTCA B pa3pe3c NpPOAYyKTa

A0TroBOpa.

Ecnu mo 1oroBopy HOTHOCTHIO TIOTaIIeHa MPOCPOUYCHHAS 33J0OJDKEHHOCTD
B TEUYEHHE HACTPOEHHOTO NEPHO/Ia OKUIAHHUS €€ OIUIATHI, CO3/IAeTCs

oreparys npouieHus mrpada.

Ecnu mpocpodenHas 3a710;5KeHHOCTh TI0 JOTOBOPY HE TOTaIlleHa, a
HACTPOCHHBIN MEePHO 0)KUIAHHS OIUIATHI TPOCPOUCHHON 33 T0IKEHHOCTH
HCTEK, 110 IOTOBOPY CO3AAETCs Ollepanys BhICTaBIeHHs mrpada c

MIPOBOIKAMH.
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Ecnu na MMPOAYKTE JOTroBOpa HE HACTPOCH NEPUO OKUIAHUA OIIAThI
HpOCpO‘lCHHOﬁ 3aJ0JLDKCHHOCTHU, JOTOBOPLI C TAKUM MPOAYKTOM I

00paboTKH HE 0OTOUPAIOTCS.

[Iponenypa nmpeaHasHavyeHa 11 NaKeTHOW 00paOOTKH aKTUBHBIX
JIOTOBOPOB, Y KOTOPBIX JjaTa OIIAThl BHICTABICHHBIX TPEOOBaHMI
COBIIQJAET C AATON TEKYILEIo OIEPAllMOHHOTO JIHS.

[Iponenypa ananusupyet OanaHC aHATUTHYECKUX PETUCTPOB C
TpeOOBaHUSIMHU.

5.1 — OxoHUaHHeE MIaTEXHOr0 NEpHoa OKoHYaHHUE TIATEXKHOT0 NEpHoa Ecnu 6ananc peructpos 6onblue HyIist, GOPMHUPYIOTCS ONEpALn
HepeHOCca HETMOTAIlICHHBIX TpeOOBaHNI HA IIPOCPOYCHHYTO
3aJI0JDKEHHOCTB, & TI0 CAaMOMY JI0TOBOPY (OpPMHUpYETCs COOBITHE
U3MEHEHus craTyca Ha «[Ipocpoueny.

Ecnu Gananc peructpos paseH 0, ycTaHaBIMBaeTCs MPU3HAK

CBOCBPEMEHHOI0 MOTaIlICHUs BBICTABICHHUN TpeOOBaHHUI.

[Ipoueaypa npenHasHadeHa il IAKETHOH 00pabOTKK COOBITHI

5.2 — OKOHYaHWE TUTATSKHOTO TIEpPHOaa O0paboTKa COOBITHH 110 IOrOBOpaM | H3MEHEHHS TOTOBOPOB, CHOPMUPOBAHHBIX B pe3yJibTaTe paboThI

MIPEABIAYIIUX MIPOIIEIYD.
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K coOBITHSIM OTHOCSITCSI B TOM YHCJIC U3MEHCHUE CTaTyca A0roBopa,
HU3MCHCHHC KAaTCropruu KaueCTBa J0roBopa, MBSMCHCHUC KPECAUTHOT'O

JIMMUTA J0Tr0OBOpa UTA.

IIpu o6paboTKe psa coobITHI GopMupyroTes oneparmu. K npumepy, B
cllydae M3MEHEHUH KaTeroprH KauecTBa J0roBOpa, MOTYT ObITh
c(OpMHUPOBaHbI ONEPAIMH MTEPEHOCA TPOCPOUCHHO 3a0KEHHOCTH C

OaylaHca Ha BHeOaJlaHC ¥ HA00OPOT.

Hpoue}:[ypa BBITIOJIHACT MAKCTHOC B3UMAHUC OTJIOKCHHBIX OMNCPALIMOHHBIX

KOMHCCHH 110 aKTUBHBIM A0TOBOpaM.

5.3 — OKkoHuUaHME IIATEXKHOTO NIEPHOJIA Bsumanue 0Ti10KeHHBIX KOMUCCHH | K mmpuMepy, KOMHCCHS 3a CHATHE HAJTMYHBIX B GaHKOMATe 4yKoro OaHka,
€CIIM K KPEAUTHOMY JI0TOBOPY BBIAAETCS IJIACTHKOBAs KapTa U HACTPOCHA

TaxKass KOMHUCCH.

Hpoue;[ypa BBITIOJIHACT IMAKCTHYTO 06pa60TKy AKTHUBHBIX JCITO3UTHBIX
AOTOBOPOB, Y KOTOPBIX JaTa OKOHYaHUA I[eflCTBI/IH A0roBOpa COBNaaacT C

[Ipononrarnusi/mpea3akpeITHE JATOM TEKYILIETO ONEPAIIMOHHOTO JIHS.
6 — Jlero3uTsl
JOrOBOPOB B cooTBeTcTBHY ¢ HACTPOHKAMHU MPOIYKTA, KaXKIBIH OTOOPAHHBIN

JIOTOBOP JTUOO MPOJIOHTUPYETCS, THO0 TPeI3aKphIBACTCS (OKOHYATEIIBHOE

3aKpBITHE JJOTOBOPA BHITIOIHAETCS OTIEIBHON MPOIEAYPOHt).
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7.1 — OkoHUaHHE TIEPHOa BHIOOPKH

OxoHYaHue Meproa BHIOOPKU

[Tpouemypa BBIIOTHACT HaKETHYIO 00pPabOTKY aKTHUBHBIX JOTOBOPOB, Y
KOTOPBIX JlaTa OKOHYAHUs [1€pH0J1a BHIOOPKU COBIAAET C 1aTON

TEKYIIETO ONEePAI[IOHHOTO JHS.

[lepron BEIOOPKH — 3TO MEPHOJ, B TeUeHUE KOTOporo KiueHTt Mmoxer
pacmopsbKaThCs MPEeJOCTaBICHHBIMUA OaHKOM cpeacTBamMu. [1o okoHUaHHIO
MeproJia BHIOOPKHU OIpeaessieTcs CyMMa MOJTHOM 3a107KEHHOCTH
Kimenrta u mpon3BOIUTCS pacyeT AaT U CyMM BBICTABICHUS TpeOOBaHUIT K

oIUIaTe B COOTBETCTBUU C apaMeTpaMy KPEIUTHOTO IIPOAYKTA.

Tlo 0T06paHHI>IM JOrOBOpaM CO34acTCA COOBITHE TIO YCTAaHOBKC HYJICBOT'O

KpPEJIUTHOTO JINMUTA.
Iepron BEIOOPKM HAaCTpauBaeTCs B paMKax MPOIyKTa JOTOBOpA.

Ecnu na MMPOAYKTE NOroBopa nepmuog BI:I60pKI/I HC HACTPOCH, TO JOT'OBOPLI

C TaKUM NPOJYKTOM B BBIOOPKY HE MOMAAalOT.

7.2 — OkoHUaHHE TIEPHO/Ia BEIOOPKH

O0paboTka cOOBITHIA TIO TOTOBOpaM

7.3 — OkoHUaHHE TIEPHO/Ia BHIOOPKH

OOHyneHne ocTaTka 0 OKOHYaHHIO

nepro/ia BEIOOPKU

ITpouemypa BBIIOTHACT HAaKETHYIO 00pPabOTKY aKTHUBHBIX OTOBOPOB, Y
KOTOPBIX JlaTa OKOHYAHU [1€pH0JIa BHIOOPKU COBIAAET C 1aTOH

TEKYIIETO ONEePAI[IOHHOTO JHS.
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B PE3YJIbTATC BBINIOJHCHUA MMPOUCAYPEI 11O 0T06paHHI>IM A0TroBOpamM
(bOpMI/IpyeTCH ornepanus yMCHbIICHUA HCUCTIOJIB30BAHHOI'O KPECAUTHOT'O

JIMMHUTa a0 Oc OpOBOJAKAMH.

IIponienypa mpon3BOAUT 3aKPHITHE AKTUBHBIX JTOTOBOPOB, KOTOPBIM paHee
ObLT ipocTaBiieH npu3Hak «[Ipen3akpeiT» B pe3yabraTe paboThl

MPEIBIIYIUX MTPOIEAYp, U paboTaeT B TAaKETHOM PEKUME.

B IponeccCe 3aKpbITU 0T06paHHI:IX JOTOBOPOB aHAJIU3UPYCTCA Oamnauc
AHAIIUTUYCCKUX PECTUCTPOB Tpe60BaHHfI, 00s13aTeNbHBIX JJIA IoTralcCHusd, a

7.4 — OKoHUYAHHE [TEPHOIa BEIOOPKH 3aKkphITHE TOTOBOPOB
Takke 0aJaHC TEKYIIETo cueTa.

g ycrentHoro 3aKphITHS JOTOBOpa OaaHChl aHATUTHYECKUX PETUCTPOB

1 0ajaHC TEKYIIEro CUeT I0JIXKHBI ObITh paBHBI (.

Ecnu 310 yenoBue He cobmroneHo, ToroBop He 3akpbiBaeTcs, B jorax ABC

pasmMeniaeTcs cooOIeHre 00 OMUOKE 3aKPBITHSI JOTOBOPA.

ITpouemypa BBIIOTHACT HAKETHYIO 00pPabOTKY aKTHUBHBIX JOTOBOPOB, Y

[TonknroueHue ycayru "YMeHbIIa0 | KOTOPBIX JaTa HOAKIIOYEHUS YCIyTH «Y MEHBILAIO0 IUIATEX) COBIAAET C
8 — Pacuer ycnyru "YMmensato mnarex"
iaTex" JaTOM TEKyIIEero onepaluoHHOIO IHS U BBICTaBIICH IIPU3HAK

HEe0OpabOTaHHOTO TTOAKITFOUCHHS dTOW YCITYTH.
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[To oToOpaHHBIM 10TOBOpaM MPOU3BOIUTCA NIEpecTpoeHHE Tpadurka

IaTeXen.

[Mocne 06paboTKH, MPU3HAK OAKIIIOUCHHUS YCIIYTH YCTaHABINBACTCS B

«O0paboTan» BO H30e)KaHNE MIOBTOPHOW aKTUBAIIUHU YCITYTH.

ITpouenypa BBINOIHAET HAKETHYIO 00PaOOTKY aKTUBHBIX JOTOBOPOB, Y
KOTOpBIX J1aTa BBICTaBJIE€HHs TPeOOBaHUI K OILUIaTe COBHAAET C AATOMH
TEKyLIEro ONEPaluOHHOIO THS.

ITpu BeICTaBIECHNH TPEOOBAHHI OLIEHUBAETCS CTATYC OILIATHI

9 — Pacuer exeMecsUHBIX IUIaTexKeN Pacuer exxeMecsAa4HBIX MIaTEXEN HpEABIAYIIUX OIUIAT, IPH HEOOXOAMMOCTH PACCUMTHIBAIOTCS U
BBICTaBIIIOTCS ITPadbl 32 IPOCPOUCHHYIO 3310JKEHHOCTD, B
3aBUCHMOCTH OT IIPOJYKTa JJOrOBOPA MOKET PACCUUTBIBATHCS U
BBICTAaBIIATHCS CyMMa TPeOOBAHHIA 110 OIIATE MOAKITIOYEHHBIX CTPAXOBBIX

MIPOAYKTOB UT/I.

[Iponenypa BEIIOIHSAET MAKETHOE MEPECTPOEHIE TPaQHUKOB aKTHBHBIX
10 — MaccoBoe nepecTpoeHue rpadukos MaccoBoe nepectpoerre rpaukoB | ZOTOBOPOB, Y KOTOPBIX JaTa BHICTABICHUS TPEOOBAHUM K OrjIaTe

COBIIaAAc€T C ,Z[aTOﬁ TCKYHICTO ONICPAIUOHHOTO OAHA.
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11.1 — IlepekaTeropusauus U pacueT pe3epna

10 A0rOBOpaM KpCAUTOBAHUSA

HepeKaTeropnsaunﬂ J0TOBOPOB

KpCeaAuTOBAaHUA

[Ipouenypa npenHa3HadeHa i TAaKETHONH 00paOOTKH aKTUBHBIX
JIOTOBOPOB, Y KOTOPBIX B PE3yJIbTaTe PabOTHI MPEABIIYIIHX MPOLETYP
30/] mpoun3onuio u3MEeHeHHE KaTeropuy KauecTna.

OToOpaHHBIE JOTOBOPA BKIIFOYAIOTCS B MOPT(ETH KaTeropuii KauecTra,
onpezaencHHbIe HacTpoiikamMu ABC, 1 Tpu HEOOXOTUMOCTH HCKITFOUAIOTCS

W3 TEKYIIUX mopTdemnei.

11.2 — IlepekaTeropuzaius u pacueT pe3epna

I10 1O0roBopam KpCaAuTOBaHUA

O06paboTka cOOBITHIA TIO JOTOBOPaM

11.3 — IlepekaTeropuzaius u pacueT pe3epna

I10 1O0roBopam KpCauTOBaHUA

Pacuer pesepBa 1o gorosopam

KpEe€AUTOBAaHUSA

[Tpouemypa BBINIOTHSACT pacueT pe3epBOB B COOTBETCTBUH C HACTPOHKAMHU
ABC, a Taxke GOpMHUpYET ONepavil yMEHbIICHHUS/YBEIMUCHHUS pe3epBa
0 Ka)KIOMY BHJLy Pe3epBUPYEMOil 3aJ0IKEHHOCTH B pa3pese KaKIoro

nopTdens KaTeropuu KayecTsa.
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3akpbIToe akUMoHEpPHOEe 06LLEeCTBO
«Pnekc CodprBape Cructemcy

TecTOBBIN CTEHT

Kondurypauus TectoBoro crenia

KommnonenT Oo0opynoBanue Kondurypanus o6opyrosanus

e 16 x Oracle SPARC M7

Processor
Cepsep B[ Oracle SPARC M7-16 Server e 8TBRAM
e OC: Oracle Solaris 5.11 for
SPARC

e 4 trays with 24*4Tb HDD 7200

RPM
e 3 trays with 24*300Gb HDD
10 000 RMP
JluckoBas mojicucTeMa Oracle FS1-2 Flash Storage System e 2 trays with 13*1.6Tb Capacity
SSD

e 4 trays with 7*400Gb
Performance SSD

CepBep mis
5 servers: 2 CPU Intel Xeon E5-2690

SMYJIHPOBAHUS HATPY3KU
Yp Y 3Gz, 512Gb RAM, 2x300Gb HDD

BHemanx NC

Crneunduxanus npoueccopa Oracle SPARC M7 Processor

e 32 SPARC V9 Cores;
e Each Core supports up to 8 threads, up to 256 hardware threads per processor;
e Maximum frequency: 4.133 GHz.
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Cneunduxanusa nuckoBoro maccua Oracle FS1-2 Flash Storage System

B ctonbue «O6umii 06bem» yka3aHa mose3Hast eMKOCTb JHCKOBOTO pa3zera.

O0ummit Hcnoan3oBaHHbIi
Paznen Kondpurypauus Onucanue
00beM o0beM
4 trays with 24*4Tb
FS1_CDATA 128 TB 20 TB cold-3oHa
HDD disks 7200 RPM
3 trays with 24*300Gb
FS1 PDATA HDD disks 10 000 16 TB 4,6 TB warm-30Ha
RMP
2 trays with 13*1.6Tb 3,5 TB: hot-30na
FS1_CFLASH ) 7,8 TB 5,6 TB
Capacity SSD 2,1 TB: warm-30Ha
4 trays with 7*400Gb Paznens! undo, redo,
FS1_PFLASH 3TB 1 TB
Performance SSD temp
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SOFTWAF?E SYSTEMS

MoaenupoBaHue HAIPY3KHU

OcHoBHass Harpy3ka Ha bJl mnpum mnpoBeaeHMH HArpy304HOr0 TECTHUPOBAHUSA BBI3BIBACTCS

npoueaypamu 30/1. Takke npu NpoBeAECHUN TECTUPOBAHUA IMYIUpyeTcsa Harpy3ka BHemHux NC.

Mopenuposanue Harpy3ku BHemnux UC

B mporecce 3akpbITus qHS OyIeT MPOW3BOAUTHCS dMYISIIHS HATPY3KH OT CICAYIOIIUX BHEITHUX

MH(OPMAIIMOHHBIX CHCTEM:
o JIBO;
e CRM;
o ®ponT-oduc.

Jnst MonienupoBanus Harpy3ku 3tTux C Oynet npousBezena Hactpoiika 10 JMeter, koTopslit Oyaer
BbI3bIBaTh MmTatHble PL/SQL mpomemypst ABC nns BBIIONHEHUST HEOOXOAMMBIX —OIEpaIuii,
OTIpe/IeNICHHBIX B MpOoQuiie HArpy304YHOro TecTUpoBaHUs. s Kaxaol mpoueaypsl co3gaercs HaOop
noTokoB (thread group). Kaxmerii motox B Habope — ogHOo coeamHenue ¢ bJI. B xaxxmom mortoke B
OECKOHEYHOM IIMKJIC BBITIOJHSETCS OJHA MPOIEAypa C ONPEACICHHON 3aACPKKON MEX Ty UTepallUsIMU
BBI30BA.

[Tpodwis Harpy3ku BHemHuX MC onmcan B pasaene «lIpoduis Harpy3ku BHemHUX UC».

HO}IFOTOBKa TECTOBBIX JaHHBIX

Ckpunt s TMOATOTOBKM TECTOBBIX MAaHHBIX i npoBeaeHuss HT paspaboran crenumanuctamu
Hcnomaurens. [lomydenne neneBsIX KOJUYECTBEHHBIX IMOKa3aTeneld OM3HeC 3HAYMMBIX OOBEKTOB IS
HArpy304HOTO TECTUPOBAHUS OCYIICCTBISETCSA IyTeM KIOHMPOBAHHS CYMIECTBYIOIINX OOBEKTOB 10
KOJIMYECTBA, ykazaHHoTo B npoduie HT.

B cBsi3u ¢ Tem, uto ass HanonHeHus b/l BbIOpaH crioco0 KIOHUPOBaHUS CYIIECTBYIOIIUX OOBEKTOB,
LIEJIOCTHOCTh OM3HEC-Tpoduis OaHKa Ha KIIOHUPOBAHHBIX 00BEMaX COXPAHSIETCS.

[TepeueHb KJIOHUPYEMBIX OOBEKTOB:
e KimeHTHI,
e (Cuera KIHMCHTOB;

e lcropus u3MeHeHus 3aapXUBUPOBAHHBIX 0ATaHCOB CUETOB;
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e [IpoBoaku;

e JloroBopa KJIMEHTOB;

e [lnacTukoBBIE KapThl, MPUBS3AHHBIE K KPEAUTHBIM JOTOBOPAM;

e (CoObITHS TTO JOTOBOPAM;

e lcTopus n3meHeHus 1OrOBOPOB;

e Tloprdenu kareropuii KauecTBa JOrOBOPOB;

e lcTopus uzmenenus noprdeneit kKaTeropuii KauecTa J0rOBOPOB;
e [IpuBs3Ka c4ETOB KIMEHTA K JOTOBOPAM;

e lI3MeHeHUEe PeruCTPOB (AHATUTUIECKHUX TO3UIIHIA) TIO IOTOBOPY;
e TpaH3akuuu 1Mo MIACTUKOBBIM KapTaM KJIMEHTOB;

e Omnepanuu no JOroBOpam KJIUEHTOB;

e Uudbopmanus o pacCUUTaHHBIX U HAUYMCICHHBIX MTPOIEHTAX;

e HMHudopmanus o IIIaHOBBIX JaTax IJIATEXa U CTaTyCe UX OIIAThI;
e Uudopmarmus o cTpaxoBKax;

e ['paduku rmarexei o J0roBopam.
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Kpurtepun ycnemHocTs NnpoBeAeHHOT0 TECTUPOBAHUS

Harpy3ouHoe TecTupoBaHHE CUMTAETCSl YCIEIIHO MPONACHHBIM MPHU BBINOJIHEHUU CIEAYIOLIUX

YCJIOBUIA:

Bce rpynmnosele mpouenypbl IIPU BBIIOJHEHWM OIEPAalMd 3aKpBITUS [HSA YCIELIHO
orpabotarin 6€3 (PYHKIIMOHAIBHBIX OIMMOOK, SMYJSAIUA HHTEPPEHCHBIX 3alPOCOB

oTtpaboTaina 6e3 omuooK;

CyMmMapHas JUIMTEIbHOCTh BhINOJMHeHus: mpouenyp 30/ 6e3 ucnonp3oBanus In-Memory

COCTaBHT He 0oJjiee 6 4acoB;

[Ipu HCTO0JIb30BAHUU In-Memory HaOro1aeTCs 3HAYUTEIbHBIN MPUPOCT

MIPOM3BOIUTEILHOCTH Ha ONITUMU3UPOBAHHBIX 1715 In-Memory npouenyp.
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IIpodunu Harpy3ku

Hpoduab narpysku HT
KonunuectBo Kon-Bo norosopos ¢ garoii niarexa, | Mcrnosan3oBanue
IIpoduias
AKTHBHBIX 10r0BOPOB paBHoii nate 3akpbiBaemoro OJ1 In-Memory
[Mpoduis 1 36 000 000 1 000 000 Her
[Mpoduis 2 36 000 000 1 000 000 Ja
ITpoduis 3 100 000 000 2700 000 Ha

KosinuecTBeHHBbIE MOKA3aTeJ M OM3HEC 3HAYMMBIX 00beKTOB, 00padaTpiBaeMbIx B 30/]

(ITpoduas 1 HT u Hpoduas 2 HT)

Ne CymHocTh O0bem, 3anucei
1 | Kaprouka xnuenta @JI 69 400 000
2 | Kaprouka knuenra FOJI 1 700 000

3 | Cuera, Bcero, BKIIFOYas KIMEHTCKHE 248 600 000
4 | Cuaera, BHyTpHOaHKOBCKHE 212 000 000
5 | Tekymue/pacueTHbie cuera 36 600 000
6 | CymMmapHOE KOJIMYECTBO TPOBOIOK 2 820 000 000
7 | Bcero noroBopoB 36 000 000
8 | Hororopa aemno3utoB OJI 6 000 000

9 | KpenutHsle norosopa 30 000 000
10 | I'paduxu miatexel, Bcero 735 000 000
11 | bankn 20 000

12 | OprcTpykTypa 228

13 | Koppecnonaentckuii cuet (Jlopo, HocTpo) 36
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14

Cdera HEBBISICHCHHBIX U HE3aBCPUICHHBIX

71

15

Bxongmuii peectp 3a4ucieHnit

350

IIpo¢puab Harpysku BHemnunx UC

Tun onepauunu

Bpems oTkinKa,

KoJ1-Bo BBI30BOB

CeK B IeHb

[TyOnukarus KapTOUKH KIIMEHTA He Ooee 1 390 000
Kpenurtnbi
KpenuTsl HATHIHBIMA He Oonee 1 136 500
ABTOKPETUTHI He 6onee 1 29 400
Unoreka He Oonee | 29 400
WHpopManuoHHBIH cCepBHC IO KPEAUTAM BCEX THIIOB He Oonee 1 4242 000
[MoaxroueHHE\OTKITIOUEHHE TPOLYKTOBOM He Oonee |

33 000

CTPaxOBKH

oaxmrouenne YATT/TIATT He 6omee 1 96 000
Cdera M /1eN03UTHI
O6cnyxuBanue aeno3utoB OJI He Ooutee 1 411 000
WNudopmanumonuslii cepsuc no nenozutam OJI He Oonee | 774 000
Ob6cnyxuBanne IKO @JI (Bkmtouas cueta) He Oonee 1 442 470
WNudopmanmonuslii cepsuc no cueram OJI He Oonee 1 1293 000
IlnaTe:xu n mepeBoaAbI KIIHEHTOB
Tpanzakiuu kianeHToB (TC-Bee (a3bl mpoBeIeHU) He Ooutee 1 8 145 000
Tpanzakiuu moyb3oBareiei (Bce (has3pl IPOBEICHHU) He Ooutee 1 6 348 900
PeectpoBsie 3auncneHus He Ooee 1 2592 500
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JTanbl TECTUPOBAHMUS

[TocnenoBarenbHOCTh AEHCTBHM MPU MPOBEACHUN HArpy30YHOTO TECTUPOBAHUS MOXKHO Pa3/eiIUTh

Ha CJIICAYIOIIMEC 3TallbI:

Ne HaumeHoBanue 3Tama Onucanue

Ompenenenne meneld W 3amad  TECTHUPOBAHUA,

Pa3paborka METOJUKHU Harpy304HoOro
1 onpeaenenne npoduieii HT u  orpanudeHuit
TECTUPOBAHUS
TECTUPOBAHUS
PazBeprthiBanue u HacTpoiika bJl. Pa3BepTriBaHue
2 | [loaroroBka TeCTOBOTO CTEH 1A Y HACTpOWKa OTAEIHHOTO CepBepa ISl dMYIISIIUN
Harpy3ku BHemHux 1C
Pa3paGoTka ¥ TecTHpOBaHHME CKPHIITOB JUIS
3 | Hoxaroroeka B/I, paspabotka cpeacts CHT MOArOTOBKA TECTOBBIX JIaHHBIX, YCTAHOBKa U

HacTpoiika [10 JMeter

YcTaHOBKa TOYKM BOCCTaHOBJIeHHA. [IpoBeneHue
tectoBoro 30/] mis ompenenacHus: ONTUMAIbHBIX
MoKa3aTeiel KOJIMYECTBA IIOTOKOB JIJIS TPYIIIIOBBIX
mpoueayp. IlpoBepsieTcss KOPPEKTHOCTh PadOThI
4 | IIpoBeaenue tecroBoro 30/]
CKPUITOB JUIS TOATOTOBKM TECTOBBIX JIaHHBIX.
I[Ipy HEOOXOAMMOCTH BHOCSTCS HCIPaBICHU,

npousBoauTcs oTkat b/l k Touke BOCCTaHOBICHUS

¥ TIOBTOPHBIH 3ammyck nporeayp 30/

[Tomyuenue pe3yIbTaToOB Harpy304HOTO
[IpoBenenme Harpy304HOro TecTUpoBaHus, | TectupoBanus s [Ipodpuns 1 HT (36 mun
5
[Ipodpuns 1 HT JIOTOBOpPOB,  TexHosnorusa  In-Memory — He
UCTIONb3YeTCs)
Hacrpoiika b JIst ONTUMAILHOIO

6 | Hoaroroska B/l x TectupoBanuto [Ipoduns 2 HT ucnonb3oBanusa TexHonorun Oracle Database In-

Memory. Onpenenenue hot-30H.
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Ten./dhakc: +7 (495) 788-03-25, www.flexsoft.com

[Iposenenue tectoBoro 301

VYcraHoBKa TOYKH BoccTaHOBIEHHA. [IpoBeneHue
tectoBoro 30/[ mist ompeneneHus] ONTUMAITBHBIX
HoKa3aresel KOJIM4ecTBa IOTOKOB JIJIsI TPYIIIOBBIX
npouenyp. IIpoeepserca roroBHOCTH bBJl K
HCIONB30BaHUIO TexHojoruu In-Memory. Ilpu
HEOOX0MMOCTH BHOCSITCS U3MEHEHUS,
MIPOU3BOAUTCA OTKAT HAa TOYKY BOCCTAHOBJICHUS U

MOBTOPHBIH 3ammyck npouenyp 30/

[IpoBenenue 3aueTHoro tectupoBanus, [Ipopuns 2

HT

[Tonyuenue pe3yJIbTaToB Harpy304HOro
tectupoBanus i llpodpuns 2 HT (36 mun
JIOTOBOPOB, C HCIIONB30BaHUEM TeXHoJoruu In-

Memory)

Pa3paboTka ¢uHaNBEHOTO OTYETa

Qukcanyss ~ NOJY4YEHHBIX  pe3yibTaToB B

¢duHAIEHOM OTYeTe, (POPMHUPOBAHNE BHIBOIOB
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3akpbIToe akUMoHEpPHOEe 06LLEeCTBO
«Pnekc CodprBape Cructemcy

SOFTWAF?E SYSTEMS

127055 Poccus, r. Mocksa, yn. HoBonecHas, 4.2
Ten./dhakc: +7 (495) 788-03-25, www.flexsoft.com

OrPAHUYEHUA TECTUPOBAHUA

Harpy3ounoe Tectupoanue CucteMbl IPOU3BOAUTCS C YUETOM CIEAYIONIUX OTPAaHUYCHUI:

1.

JlanHoe TecTHpoBaHME HE SBIAETCA (YHKIMOHAIBHBIM U HE HANPABJICHO Ha BBIABIICHUE
byHKIIMOHATBHBIX omrook [10;

JlaHHOE TecTHpOBaHHE HE HAIPABIICHO HA BBIABICHHE e()EKTOB B almapaTHON dYacTh
CTEH/IA;

JlaHHOE TECTUpOBaHME HE HAIpPaBJICHO HA OMNpPEAENICHHWE ONTUMAJILHOM amnmapaTHOU
KoH(purypanuu;

B pamkax JaHHOTO TECTUpPOBaHUS HE IUIAHUPYETCS MPOBENCHHE HArpy304HOrO
TECTUPOBAHUS IMYJISIIIUH paOOTHI MOJIB30BATENIEH B CHCTEME;

Harpy3ka Buemnux WMC wmonenupyercs ¢ momompio I[10 JMeter B cOOTBETCTBUM C
npodunem Harpy3ku BHemHHX UC;

3anyck rpynmnoBbsix nporeayp 30/] ocymecTBisieTcs HeMOCPEACTBEHHO Ha 0a3e JaHHBIX C
MOMOIIBI0  Pa3pabOTaHHOTO CKPUIITAa JUIsI ABTOMATHYECKOTO0 MOOYEPETHOr0 3amycKa
TPYIIIOBBIX MPOLEAYP;

[leneBble KOJIMYECTBEHHBIE TMOKa3aTeld OW3HEC-O0BEKTOB JUISl COCTaBICHHS MPOdUiIs

HArpy304HOr0 TECTUPOBAHUS OBLIN pa3paboTaHbl HCIIOTHUTEIIEM.
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SOFTWAPE SYSTEMS

& '?Eg

3aKpbIToe akumoHepHoe 06LLecTBo
«Pnekc CodprBape Cructemcy
127055 Poccus, r. Mocksa, yn. HoBonecHas, 4.2
Ten./dhakc: +7 (495) 788-03-25, www.flexsoft.com

PE3YJIbTATbl TECTOB

Bpems Beimmosnenust npoueayp 300

Bpemsi BbInoJIHeHUA

Yckopenue
npoueaypbl, MUH
I'pynna IMpouenypa ¢ In-
MMpoduasn 1 | MIpoduas 2 Memory
HT HT (c IM)
1 — O6pabotka O6paboTka cOOCTBEHHBIX
0:01:02 0:00:48

COOCTBEHHBIX OTIEPALIUiA onepauit
2.1 — eno3uTsl ABTOpHU3a1LUs TOTOBOPOB 0:01:19 0:01:11

VY nanenue
2.2 — Jlermo3uThl HEaBTOPHU3UPOBAHHBIX 0:00:38 0:00:42

JIOKYMEHTOB

TIpuBsizka muarexen k
2.3 — Jleno3utel 0:00:02 0:00:02

JIOTOBOpaM

VY nanenue
2.4 — J1ermo3uThl HEaBTOPHU3UPOBAHHBIX 0:01:52 0:01:46

JOTOBOPOB
3 — ExxenHeBHbIM pacueT u | ExxeHeBHBIN pacueT u

0:24:08 0:04:41 (%) ~ 6 pa3

HAYKCIICHUE MTPOIICHTOB HaYHUCIIEHUE MPOILICHTOB
4.1 —Iloramenue

O0paboTka COOCTBEHHBIX
3a/I0JDKEHHOCTH TI0 . 0:00:39 0:00:43

ormeparuit
JIOTOBOpaM KpEIUTOBAHUS
4.2 — Iloramenue
3aJI0JKEHHOCTH 10 [Toramenwne 3a70KEHHOCTH 0:37:12 0:26:00

JIOTOBOPaM KPEeIUTOBAHUS
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3aKpbIToe akumoHepHoe 06LLecTBo
«Pnekc CodprBape Cructemcy
127055 Poccus, r. Mocksa, yn. HoBonecHas, 4.2

5 BFEIWARE B¥SlEMS Ten./ thakc: +7 (495) 788-03-25, www flexsoft.com

& '?Eg

4.3 — Iloramenue
3aJI0JDKEHHOCTH TI0 IIpoBepka cTaTyca MpoOCPOUKH 0:02:07 0:02:07
JIOTOBOpaM KpeIUTOBAHUS
4.4 — Iloramenue
OkoH4YaHue TIeproa
3aJI0JDKEHHOCTH 10 0:06:22 0:05:31
OKHJaHHS OTUIATH IPOCPOUKH
JIOTOBOPaM KpEIUTOBAHUS
5.1 — OxoHuaHue OKOHYaHUE IIATEeKHOTO
0:09:20 0:08:58
TIATEKHOTO TIEproIa reproaa
5.2 — OxoHuaHMe O6paboTka coObITHI TTO
0:01:18 0:01:17
TIATEKHOTO TIEpro/Ia JIOTOBOpaM
5.3 — OxoHuaHue B3umanne oTI0XeHHBIX
0:08:11 0:08:20
TIATEeKHOTO TIeproia KOMHUCCHIA
[pononrarnus/mpen3akpeITre
6 — Jlero3uThl 0:07:39 0:08:16
JIOTOBOPOB
7.1 — OxoHYaHUE TIEPHOIA
OKoHYaHUE TIEPHoa BEIOOPKHU 0:05:45 0:05:34
BEIOOpKHU
7.2 — Oxonuanue neproga | O6paboTka coOBITHI IO
0:01:15 0:01:12
BBEIOOPKHU JIOTOBOpaM
7.3 — Oxonuanue nepuoaa | OOHyJIeHHE OCTaTKA 110
0:09:39 0:09:26
BBEIOOPKHU OKOHYAHUIO TIEPUOJIa BBIOOPKH
7.4 — OxoHYaHUE TIEPHOA
3aKpbITHE JOTOBOPOB 0:01:48 0:01:31
BBIOOpKH
8 — Pacuer yciyrm TlonknroueHue yciayru
0:01:26 0:00:37
"YMeHsbIaro miarex" "YMeHsbImaro mrarex"
9 — Pacuer exxemecsiuHbIX | PacueT exxemecsaHbIX
0:39:31 0:40:52
IiaTexxen IaTexei
10 — MaccoBoe MaccoBoe nepecTpocHue
0:28:23 0:29:47
nepecTpoeHue rpaduKoB rpauKoB
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3akpbIToe akUMoHEpPHOEe 06LLEeCTBO
[ «®Pnekc CogprBape Crctemcy
& . ) 127055 Poccus, r. MockBa, yn. HoBonecHas, g.2

SOFIWABRE GYBVEMS Ten./ dhakc: +7 (495) 788-03-25, www.flexsoft.com

11.1 -
[Iepekareropusanus u Ilepekareropusanus

0:09:17 0:04:44 (%) ~2 pa3a
pacueT pesepBsa I1o JIOTOBOPOB KPEeIUTOBAHUS

JIOTOBOpaM KpeIUTOBAHUS

11.2 -
[lepekaTeropuzamus u O0paboTka coObITHI IO
0:02:15 0:02:11

pacueT pe3epna 1o JIOTOBOpaM
JIOTOBOPAM KPEIUTOBAHHS
11.3 -
IMepexateropusanus u Pacuer pesepsa 1o 10roBopam

P P pesep P 0:08:00 0:11:09
pacueT pe3epna 1o KpPEAUTOBAHUS

JA0roBopam KpeaAuTOBaAHUA

UTOIro | 03:29:08 02:57:25

* - mponierypa Obl1a ONTUMHU3HPOBAHA IS McTioNib3oBaHus TexHojorun Oracle Database In-Memory.
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S OFTWARE SYSTEMS 127055 Poccus, r. MockBsa, yn. HosonecHas, g.2
Ten./dhakc: +7 (495) 788-03-25, www.flexsoft.com

3akpbIToe akUMoHEpPHOEe 06LLEeCTBO
) «Pnexc CodprBape Cructemcy

Harpyska Baemnanx UC
Cronben «Ko-Bo Bb130BOB BO BpeMst 30 /1) COEpKUT MOKa3aTeu KOJIMYECTBA BEI30BOB MHTEPEHCHBIX ONIEpAIIHii 32 BpeMsI BBHITTOJTHCHHS
30/1. CooTBeTcTBeHHO, NpU MeHbIeM BpeMeHn 30/, KoIM4ecTBO BI30BOB HHTEP(HEHUCHBIX OlepaIiuii Tak)Ke MEHBIIIE.

Tak kak ”HTEHCHBHOCTh BBI30BOB OTepanuii, HacTpoeHHBIX B [10 JMeter, unentudna 11 000ux npoduiield, KOJTMIeCTBEHHBIC TTOKa3aTeIH

Harpy3ku BHemrHUX VC 3a equHUIly BpeMeHH IPUMEPHO COBIAIAIOT.

Tun onepauuu Ko.1-B0 BbI130B0B BO Bpems 30/] Koa-Bo onepanuii B ceKyHay
Ipo¢puns 1 HT IIpoduas 2 HT | IIpoduas 1 HT | Ipopuas 2 HT
[TyOnukarus KapTOYKH KIIMCHTA 56 077 50 811 4,09 4,78
Kpenurtnbi
Kpenutel HanuuHbIMU 19 627 17 784 1,43 1,67
ABTOKpPEIUTHI 4227 3 830 0,31 0,36
Hnoreka 4227 3 830 0,31 0,36
WHdpopManmoHHBIH cepBHC IO KPEAUTaM BCEX THIIOB 824 574 644 605 60,2 60,58
[MoaxmoueHHE\OTKIFOYECHUE TIPOTYKTOBON CTPaXOBKU 5287 4135 0,39 0,41
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3aKpbIToe akumoHepHoe 06LLecTBo
«Pnexc CodprBape Cructemcy
y 127055 Poccus, r. Mocksa, yn. HoBonecHas, 4.2

5 OFTWARE SY§ Ten./ dhakc: +7 (495) 788-03-25, www flexsoft.com

oaxmrouenne YATT/TIATT 15 861 11 866 1,16 1,12

CueTa ¥ 1eN03UTHI

Oo6cnyxuBanue aeno3utoB OJI 79 892 62 455 5,83 5,87
Hudopmarmonnsiii ceppuc no aenozuram OJI 150 453 117 615 10,98 11,05
O6cmyxuanue JIKO @JI (Bxirodas cuera) 86 009 67 237 6,28 6,32
Nudopmanmonnsii cepsuc no cueram OJI 251338 196 481 18,35 18,46

IlnaTexu u nepeBo/bl KJIIMCHTOB

Tpanzakiuu kianeHToB (TC-Bee (ha3bl mpoBeIeHuUs) 1 154 803 786 938 84,31 83,95
Tpanzakiuu moyb3oBateiiei (Bce (has3bl IPOBEICHU) 900 150 613 405 65,72 65,65
PeectpoBsie 3auncneHus 327 087 231978 23,88 23,80
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S OFTWARE SYS 127055 Poccus, r. Mocksa, yn. HoBonecHas, 4.2
Ten./dhakc: +7 (495) 788-03-25, www.flexsoft.com

3akpbIToe akUMoHEpPHOEe 06LLEeCTBO
«Pnekc CodprBape Cructemcy

Ipo¢puas 1 HT, pe3yabTaTbl TECTUPOBAHMS

Yrunusanus pecypcos

B Tabnuiie, mpencTaBieHHON HUXKE, TPUBECHBI CUCTEMHBIE METPUKU YTUIU3AIUN PECYPCOB:

IMoxka3arean 3HauyeHHe MoKa3aress

MIN 68,8
MEMORY, % USAGE

AVG 69,6
(TOTAL 8TB)

MAX 71,7

MIN 5394 241
MEMORY, USED MIB AVG 5452211

MAX 5618 143

MIN 0
PROCESSOR, %LOAD

AVG 5,2595
(CPU COUNT 512)

MAX 10

MIN 0
PROCESSOR, %SYS AVG 0,2953

MAX 3

MIN 0
PROCESSOR, %USR AVG 4,9642

MAX 9

MIN 15570
PROCESSOR, CONTEXT SWITCHES/S

AVG 157 065,2
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SOFTWARE SYS

L= p

3akpbIToe akUMoHEpPHOEe 06LLEeCTBO
«Pnekc CodprBape Cructemcy

127055 Poccus, r. Mocksa, yn. HoBonecHas, 4.2
Ten./dhakc: +7 (495) 788-03-25, www.flexsoft.com

MAX 396 864
MIN 0
PROCESSOR, RUN QUEUE LENGTH AVG 0,2394
MAX 2
MIN 27,5
DISK, IOPS AVG 23 266,27
MAX 123 798,80
MIN 235
DISK, KB/S AVG 755 811,88
MAX 4 037 813,47
MIN 0,04
DISK, AVERAGE 10 TIME, MC AVG 0,84
MAX 12,92

KomMmenTapuii k pazgeny «Y THIM3aIUsI PeCypcoB»

ITIpu obpamennn k oObekTaMm, oHM 3arpyxaimuch B K3m CYBJ] Oracle u B nmanbHeiiem He

BBITECHSUTUCH U3 HEe, MOCKOJIbKY 00heM MaMsITH ObLT PEOCTABICH ¢ OOJIBIITNM H30BITKOM.

[Tpu TecTHpoBaHWU OBLIM MHUIMHPOBAHBI 3alPOCHl K 00BEKTaM warm-30HbI (MacCOBBI mepedop

BCEHl MCTOPUU MPOBOJIOK), CKOPOCTh pabOTHI KOTOPBIX HE SIBISIETCS KPUTHUHOW METPUKOM A1 pabOTHI

Cucremsnl. Tem He MCHEC, B MOMCHT BBIIIOJIHCHHU A 3alIPOCOB, 00BEKTHl Warm-30H5I OBLIN 3aKCHIMPOBAHBI

CYBJ Oracle B mamsTu. Peansublit 006eM hot-30HBI B TaMsITH, K KOTOPBIM oOparanuck nporecch 30/]

u cepsucbl ABC, obpabatsiBatomue 3anpocsl oT BHemHUX MC, Ha 36 MJIH 10TOBOpax cocTaBiser 2,5

TeppadaiiTa (0e3 MPUMEHEHHS C)KATHsI TaHHBIX B TIAMSTH, BKJIIOYAst HHACKCHBIC CTPYKTYPHI).
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3akpbIToe akUMoHEpPHOEe 06LLEeCTBO
! «®Pnekc CogorBape Crctemcy
Q ' 127055 Poccus, r. MockBa, yn. HoBonecHas, g.2

SFEIWARE BYSlEus Ten./ thakc: +7 (495) 788-03-25, www.flexsoft.com

I'paduxu cucTreMHOM HATPY3KH

IIpoueccopuast ouepens u yruinusanus LTI

CPU: Usr Sys RunfQueue: Systen Collect FlexSoft {host_8_162)

100 —
2405416 = Run Queue

— CPU Usrd
g0 — ’_\ ’_& ’_\ |-| *‘_‘ — CPU 3Sys¥

n N AR,

201 | I' l I AA|Aﬂ | | | A| r“|l A|M M—\ |l1u |ﬂ |

0337 0309 0902 09014 0927 09038 0952 dowed A0d7 1029 10042 10:54 1107 11:19 0 11:32 0 1144 11:57 0 1208
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3aKpbITOE aKUWMOHEPHOE 06LLECTBO
«®Pnekc CogorBape Crctemcy

- 127055 Poccus, r. MockBa, yn. HoBonecHas, g.2
LOFEHARR BESEEES Ten./chakc: +7 (495) 788-03-25, www.flexsoft.com

Omnepanuu BBoaa/BhiBOAA B cekyHay (IOPS)

I0 Sun orders rfs w/s: Systen Collect FlexSoft (host_8_162)
Cid — SUM all DISK(s) — r/s
= IUM all DISKiz) — w/is

120000.0 -

PRI

SOO00 .0 —

OG0, 0 —

4000, 0 —

20000 .0

0.0 T T T ] | T T | T T [ T T T T T T
0F:37 0819 09:02  og9:ld  09:27  09:39  09:52  10:04  10:17  10:20  40:42  10:54  14:07  41:19  44:32  Aldd 11:57 12109
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3akpbIToe akuMoHepHoe 06LLIECTBO

«®Pnekc CogorBape Crctemcy

127055 Poccus, r. MockBa, yn. HoBonecHas, g.2
Ten./dhakc: +7 (495) 788-03-25, www.flexsoft.com

SOFTWARE SYSTEMS

ITosioca BBOA/BBIBOAA HA YTeHHe/3aNUCh, KO B cekyHay

s I0 througput kr kw/s: Systen Collect FlexSoft {host_8_162}
) Al — UM all DISK(s) — kr/s
= SUM all DISkcs) —— kw/ls
00000, 0 —
Za00000 , 0 —

2000000.0
1500000.0
1000000.0 —
500000.0 | “
0.0 T j T | T T i ] =Vl

| I I I T T T I |
05137 05149 092 09rld 09127 09139 09:52 1004 10:17 10:29 1042 10:54  11:07 11:19 11:32 11:d4 11:57  1z:09
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3akpbIToe akuMoHepHoe 06LLIECTBO

«®Pnekc CogprBape Crctemcy

127055 Poccus, r. MockBa, yn. HoBonecHas, g.2
Ten./dhakc: +7 (495) 788-03-25, www.flexsoft.com

SOFTWARE SYSTEMS

&k

OcuoBHbIe nokasareau Oracle DB

Top 10 Foreground Events by Total Wait Time

| Ewent | Waits | Total Wait Time (sec) | Wait Avg(ms) | % DB time | Wait Class |
DB CPU 2.8M 55.6

db file sequential read 88,074,275 496K 5.63 10.0 User I/O

db file scattered read 49,073,328 383.6K 7.82 7.7 User 1/O

buffer busy waits 3,695,368 62.3K 16.86 1.3 Concurrency
db file parallel read 1,923,540 52.3K 27.19 1.1 User I/O

read by other session 8,504,960 40.5K 4.76 .8 User I/O

eng: TX - index contention 732,136 38.6K 52.79 .8 Concurrency
direct path read 41,070 22.9K 558.45 .5 User I/O
flashback buf free by RVWR 42,213 14.7K 349.03 .3 Configuration
Memory Statistics
| eegn | End |
Host Mem (MB): 7,839,744.0 7,839,744.0
SGA use (MB): 5,455,872.0 5,455,872.0
PGA use (MB): 22,491.8 25,961.0
% Host Mem used for SGA+PGA: 69.88 69.92
10 Profile

Read+Write Per Second Read per Second Write Per Second

Total Requests: 10,820.9 5,275.6 5,545.3
Database Requests: 10,119.6 5,201.1 4,918.5
Optimized Requests: 0.0 0.0 0.0
Redo Requests: 3141 243 289.8
Total (MB): 406.3 142.5 263.8
Database (MB): 191.1 117.4 73.7
Optimized Total (MB): 0.0 0.0 0.0
Redo (MB): 48.1 24.3 23.8
Database (blocks): 24,454 .9 15,025.8 9,429.1
Via Buffer Cache (blocks): 21,078.0 11,656.3 9,421.7
Direct (blocks): 3,376.9 3,369.5 7.4
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3akpbIToe akUMoHEpPHOEe 06LLEeCTBO
«Pnekc CodprBape Cructemcy

S OFTW A F? FE SYSTEMS 127055 Poccus, r. Mocksa, yn. HoBonecHas, 4.2
. Ten./dhakc: +7 (495) 788-03-25, www.flexsoft.com

Ipopuas 2 HT (aBe mnpouexnypsl onTuMusupoBansl s In-Memory),

pe3yJbTaThl TECTUPOBAHUS

Kommenrtapuii k pesyiabtatam TectupoBanus [lpoduias 2 HT

B pamkax mpoBeIeHHOTO HArpy304HOTO TECTHpOBaHUs B cooTBeTcTBHH ¢ [Ipoduiem 2 HT Obutm
MepeHacTpoeHbl pazMepsl nadek (yBeaudeHsl 10 50 000 1oroBopoB) miist BCeX KAIIEH Mporeaypsl «3 —
Esiceonesnniii pacuem u navucienue npoyenmosy, Bpemsi padboThbl KOTOPO YMEHbIINJIOCH B 5 pa3, ¢

24 muH 8 cek 10 4 muu 41 cek.

[TepenacTpoiika pa3mepa nmadek g Bcex Katei npouenypsl «/ 1.1 — [lepexamezopusayus u pacuem
pe3epaa no 002080pam Kpeoumosarusy yMeHbIIINJIa BpeMs ee padoThl B 2 pa3a, ¢ 9 mun 17 cek o 4
MHH 44 cexk.

O06bem hot-30HBI, 3aKPETUICHHON B TAaMATH, B C)KaTOM BHJIe cocTaBmiI 284 ['0 mpu ucxoaHOM 00beMe
nannbix 1 528 I'6. Takum oOpa3zom, cpeHuii Ko3pPHUIUEHT cxKaThs cocTaBui 5,4.

CpaBautenbHOe BpeMst padboTsl iporienyp 30/] ykazaHo B pazzene «Bpemst BBIMOTHEHUS TPOIEAYP».

CpaBHuTeNnbHAas HHTEHCUBHOCTh Harpy3ku BHemHuX MC ykaszana B pasnene «Harpyska BHEIIHHX

HNCx.
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SOFTWARE SYS

FOET

3aKpbIToe akumoHepHoe 06LLecTBo

«Pnekc CodprBape Cructemcy

127055 Poccus, r. Mocksa, yn. HoBonecHas, 4.2
Ten./dhakc: +7 (495) 788-03-25, www.flexsoft.com

Yrunusanus pecypcos

IToxa3arean 3HayeHue nMoKa3areJis

MIN 81,4
MEMORY, % USAGE

AVG 83,2
(TOTAL 8TB)

MAX 88,7

MIN 6 382 185
MEMORY, USED MIB AVG 6 522 802

MAX 6 955 854

MIN 0
PROCESSOR, %LOAD

AVG 5,38
(CPU COUNT 512)

MAX 11

MIN 0
PROCESSOR, %SYS AVG 0,42

MAX 6

MIN 0
PROCESSOR, %USR AVG 4,96

MAX 10

MIN 8 236
PROCESSOR, CONTEXT SWITCHES/S AVG 105 743

MAX 376 030

MIN 0
PROCESSOR, RUN QUEUE LENGTH AVG 0,12

MAX 2
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3akpbIToe akUMoHEpPHOEe 06LLEeCTBO
«®Pnekc CogprBape Crctemcy
S TE M S 127055 Poccus, r. MockBa, yn. HoBonecHas, g.2

5 QFTWaAHRE 5 ¥ Ten./ dhakc: +7 (495) 788-03-25, www.flexsoft.com

MIN 10,2
DISK, IOPS AVG 15 688
MAX 97 024
MIN 87
DISK, KB/S AVG 528 680
MAX 5444 539
MIN 0,04
DISK, AVERAGE IO TIME, MC AVG 0,68
MAX 6,82
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QOFTWAF?E SYSTEMS

3akpbIToe akuMoHepHoe 06LLIECTBO

«®Pnekc CogorBape Crctemcy

127055 Poccus, r. MockBa, yn. HoBonecHas, g.2
Ten./dhakc: +7 (495) 788-03-25, www.flexsoft.com

I'paduxu cucTreMHOM HATPY3KH

IIpoueccopuast ouepens u yruinusanus LTI

CFU: Usr Sys RunfQueue; Systen Collect

12.0 T

10.0 —

3.0 —

4.0 —

I—‘

2.0

0.0 — 'rw_“ “—ml

T |
16:37 16:54 17:11  17:28

17:45  15:02 18

FlexSoft (host_8_162)

119

Y

15:36 15:53 19:10 19527 19:d4d 20:01 20018 20035 20052 21:09 2126
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3akpbIToe akUMoHEpPHOEe 06LLEeCTBO
«®Pnekc CogorBape Crctemcy
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EHFIWARE BYSlEMs Ten./ dhakc: +7 (495) 788-03-25, www flexsoft.com

Omnepanuu BBoaa/BhiBOAA B cekyHay (IOPS)

I0 Sum orders rfs wis: System Collect FlenSoft (host_8_162)

L T

0000 .0 —

40000 .0

|
-

30000 .0 —

200001 .0

10000 .0 —

G
I T T I I I I T T T
16:37 16:54 17:11  17:28  17:45 1802 18:19 18:36 18:53  19:10 19:27 1944 20;01 20:18
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20392
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— SUM all DISKCE) — wis
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3akpbIToe akUMoHEpPHOEe 06LLEeCTBO
«®Pnekc CogorBape Crctemcy
127055 Poccus, r. MockBa, yn. HoBonecHas, g.2

Ten./dhakc: +7 (495) 788-03-25, www.flexsoft.com

ITosioca BBOA/BBIBOAA HA YTeHHe/3aNUCh, KO B cekyHay

4000000 .0 —

205018

FT00000.0 —

3000000 .0 —

200000 .0 —

20000000 —

1500000 .0 —

1000000 .0 —

SOO000 .0 —

I0 througput kr kw/s: Systen Collect

0.0
16:37 16:54

17:11

17:28

17:45

15:02

18:19

18:36

13:53

19;10

FlexSoft {(host_8_162}

A

|

19:27

I
19:44

I
20501

I
20:18
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20335

20:592

21:09

21:26

— 5UM all DISK(s) -- kr/s
= SUM all DISK(s) -- kw/s



3akpbIToe akUMoHEpPHOEe 06LLEeCTBO
«Pnexc CodprBape Cructemcy

S OFTWARE SYSTEMS 127055 Poccus, r. MockBsa, yn. HosonecHas, g.2
. Ten./dhakc: +7 (495) 788-03-25, www.flexsoft.com

AHajm3 TecToB ¢ ucnoab3dosanueM Oracle Database In-Memory u DAX

TecTupoBanue npouenypsl «IlepekaTeropuzanus u pacyeT pe3epBa Mo J10roBOpPaM KpeanTOBAHUS

B kauectBe mpumepa, s aHATM3a PE3yJbTaTOB TECTHUPOBAaHMs ¢ MCToJb30oBaHMeM TexHosoruu Oracle Database In-Memory u DAX,

pPaccMOTpHUM OAHY U3 MPOLEAYp 3aKpbITus AHS - «I 1.1 — Ilepexamezopusayus u pacuem peszepsa no 002080pam Kpeoumo8aHus»

Jlnst cpaBHEHHUSI METPHK Mpou3BoauTenbHOCTH b/l Ha JaHHOM Tecte, 63 Hcmoib30BaHus TexHooruu In-Memory u ¢ ucnons3oBanueM In-

Memory, 6611 monyden otueT A WR Compare Report.

AWR Compare Report B Buze otyeta B popmare HTML noka3sbiBaeT pa3iuyus B METpUKax Mpou3BoAuTeNbHOCTH b/l 32 pazHbie mepuoist
BPEMCHH. COOTBETCTBEHHO, JUIS CPaBHEHHSA ObLIO B35ITO JBa nepuoja: IEPUOL BBITIOJTHCHUS TecTa
CRP RES TYPE PACK.Reform Res Types 0e3 WCIONB30BaHUS TEXHOJOTHH In-Memory um mepuoj BBIMOJHEHUS STOTO K€ TecTa ¢

ucnoJib3oBanueM Texnosoruu In-Memory u DAX.
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127055 Poccus, r. MockBa, yn. HoBonecHas, g.2
dFTWARE GYSIEMa Ten./ dhakc: +7 (495) 788-03-25, www flexsoft.com

3akpbIToe akuMoHepHoe 06LLIECTBO
& «®Pnekc CogorBape Crctemcy
S

WORKLOAD REPOSITORY COMPARE PERIOD REPORT

Report Summary

e L O e (o T G T el e
First (1st) FLEXDB 25502400528 fs1db 112.1.02.0 NO hozt-8-182

Second (2nd) FLEXDB 2550840092 fz1db 1121020 NO hozt-2-162 8192
Stapshol : Begin Snap Time SEnnaTJ End Snap Time A‘::;Ee EE?'ipr::d D.B 1Eme

Id Users [min) {min}

1=t 706 24-Aug-16 11:50:17 (Wed) 708 24-Aug-16 12:10:51 (Wed) 578.3 206 11,8085.4

2nd 842 28-Aug-16 21:02:37 (Sun} 544 28-Aug-16 21:08:56 (Sun) 3501 5.3 1,8596

26Diff -38.5 742 B4 4

AWR Compare Report TOKa3bIBaeT, 4TO 00I1Iee BpeMst paboThI 0a3bl JaHHBIX (BPEMS CYMMHUPYETCS 110 BCEM CECCHSIM U TIOTOKAaM ) — KOJIOHKA

“DB time (min)” B 3aroJIOBKE OTYETa - YMEHBIIWIOCH Oosiee 4eM B 6 pa3!

CornacHo Tabnuiie npoduitst Harpy3ku (tadmumna Load Profile) otuera AWR Compare Report, konndectBo SQL-3ampocoB, BBITIOHIEMBIX

3a 0HYy cekyHny (mapametp Executes SQL) yBennuuiocs B 4 pasa.
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127055 Poccus, r. MockBa, yn. HoBonecHas, g.2
GFETICARE @F S BN Ten./thakc: +7 (495) 788-03-25, www.flexsoft.com

3akpbIToe akuMoHepHoe 06LLIECTBO
& «®Pnekc CogorBape Crctemcy
S

Load Profile

[ tst por sec_| 2nd por sec | %0iff | tstper txn | 2nd per txn | 34Di |
DB time: 573.3 350.1 -39.5 3.1 18 417
CPU time: 129.5 2171 67.7 0.7 1.1 61.4
Background CPU time: 3.4 95 1816 0.0 0o 1300
Redo size (bytes): 57 475,750.0 14,533 4597 -T4.7 310,122 755468 -7i6
Logical read (blocks): 3,065 463.7 6,020,650.4 51.8 21,3053 31,206.1 46.3
Block changes: 218,385.1 97 7301 -552 1,1783 L0280 -569
Physical read (blocks): 50,8448 40848 454 53.1 258 512
Physical write (blocks): 33,843.8 50,7241 43.9 1826 2837 44 4
Read 10 reguests: 6,062.0 20435 -BE3 327 106 -67.5
Write 10 requests: 13,6372 54627 -59.9 736 284 -614
Read 10 (MB): 76.0 335 454 0.4 02 -51.2
Write 10 (MB): 264 4 396.3 43.9 1.4 2.1 441
IM scan rows: 0.0 350,663,067 100.0 0.0 18227914 1000
Session Logical Read IM:
User calls: 1,911.1 20303 6.2 10.3 106 23
Parses (SQL) 688.1 7232 LTk | 37 3.8 1.3
Hard parses (SQL): 1.0 1.6 51.8 0.0 0.0 0.a
SOL Work Area (MB): 50.3 2484 1750 0.5 13 9750
Logons: 14 17 203 00 00 aq
Executes (SQL): 130,824.2 4353221 2328 705.9 22629 2206
Transactions: 185.3 1592 .4 3.8
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3akpbIToe akuMoHepHoe 06LLIECTBO

«®Pnekc CogorBape Crctemcy

127055 Poccus, r. MockBa, yn. HoBonecHas, g.2
Ten./dhakc: +7 (495) 788-03-25, www.flexsoft.com

SOFTWARE SYSTEMS

Time Model Statistics

® (Ordered by absolute value of Tiff column of "% of DB time’, descending (DB time statistic first, background statistics last)

% of DB time | % of Total CPU time Time (zeconds) Time per Trans {seconds}
Statistic Hame tst | 2nd | Diff | 1st | 2nd | Dief | st 2nd | %biff| st | 2nd %Diff
DB CPU |223962003861| 9746 9581 165|15978362 6917871 5670 070 113 61.43

sql executs elapsed time |47.74 81.55 33.81| |340,753.29 9099265 -73.30) 148 148 -0.67|
PLIZQL execution elapsed time [178 963 786 [ 1268527 10,750.07 -15.32| 0.08 0.8  200.00|
repeated bind elapsed time | 029 188 1.57| | 207544 207499 -0.02] 001 003 20000
sequence load elapsed time | 0.03 018 0.16] 18273 20279 1088 o000 000 0.00|
parse time elapsed | 001 001 0.01] 4365 1416 -7088| 000 000 0.00|
hard parse elapsed time | 0.00 000 0.00| 14.34 415 -71.06] 000  0.00 0.00|
PLISOL compilation elapsed time | 0.00 0.00 0.00] 3.8 226 -4220| 000  0.00 0.00|
connection management call elapsed time | 0.00 0.00 0.00] 0.31 052 6774 000 000 0.00|
hard parse (sharing criteria) elapsed time | 0.00 0.00 -0.00| 219 0.25 8358 000  0.00 0.00|
hard parse (bind mismatch) elapsed time | 0.00 0.00 -0.00 0.00 0.00 000| o000 0.00 0.00|

background elapsed time 16,360.42 8688.19 -46:90 | 0.07 0.14 1 I}D.l}ﬂl

background cpu time 254 419 -185| 415600 302435 2723 002 005 150.00|

background IM repopulation elapsed time 000 1,138.385 1[H}.E}EI| 0.00 0.02 1[H}.E}EI|

background IM repopulation cpu time 0.00 155 -1.55 0.00 1,120.4E1I}DJ}U| 0.00 0.02 1|}|}_|}u|

background IM prepopulation elapsed time

|
|
|
|
|
|
failed parse elapzed time | 0.00 000 0.00| | 0.03 0.01 6667| 0.00 0.00 0.00|
|
|
|
|
|
| 0.00  520.22 100.00| 0.00 0.01 100.00|
|

| |
| |
| |
| |
| |
| |
background I trickle repopulation cpu time | | ooo o012 012 0.00 85.02 100.00| ©.00 0.00 0.00|
| |
| |
| |
| |
| |

background IM trickle repopulation elapsed time 0.00 50.40 1I}I}.1}EI| 0.00 0.00 I}.i}Ell
background IM prepopulation cpu time g.o0o 007 -I}.I}?l n.oo 5285 1IZI-I}.IZI-EI| 0.00 n.o0n D.I]-Ell
backaround IM population elapsed time | 0.00 06210000 000  0.00 0.00|
background IM population cpu time 0.00 000 -0.00 | 0.00 0.53 1I}I}.1}EI| 0.00 0.00 I}.{I-Ell
DB time |713726.06 11157826 -8437| 312 182 41867
total CPL time 2297 54.71 41.74 |163,939.T1 T2203.07 -55.!}El 0.72 1.18 B4.3-3|
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3aKpbIToe akumoHepHoe 06LLecTBo

«Pnexc CodprBape Cructemcy

127055 Poccus, r. Mocksa, yn. HoBonecHas, 4.2
Ten./dhakc: +7 (495) 788-03-25, www.flexsoft.com

SOFTWAF?E SYSTEMS

YckopeHnue paboThl TecTa TakKe MoATBepkaaeT obiiee Bpems pabotel B/I, 3aTpaueHHOe Ha BBIMOJIIHEHUE 3ampocoB (“sq/ execute elapsed

time”) Tabmuusbl “Time Model Statistics . B Tecte ¢ HCTIONB30BaHUEM TEXHOJIOTHHU In-Memory oHO YMEHBIIHIOCH MTOYTH B 4 pasa.

O} dexkTUBHOCTh HCMONIL30BAHUSI amNapaTHBIX PECypcoB B TecTe C HCHojib3oBaHMeM TexHonoruu Oracle Database In-Memory

MOATBEPKIAET, B TOM uucie, ToT (akt, yto norpedbnenue CPU (DB CPU) 6a30iif naHHBIX CHU3WJIOCH PUMEPHO B JBa pasa.

TeCTI/IPOBaHHe npoueaypsl ((E)KCIIHEBHLIﬁ pacue€T 1 HAYUCJICHHUEC IIPOLECHTOB»

B kadectBe mpumepa, Mg aHAU3a PE3yNbTaTOB TECTUPOBaHUsS C MCHoOib3oBaHueM TexHonoruu Oracle Database In-Memory u DAX,

PaccMOTPUM elle OJHY U3 MPOLENYp 3aKPBITUS THS - «Edceonesnblil pacuem u HauucieHue NPpoYeHmosd

B cBs3u ¢ Tem, uTo B Tecte Oe3 ncnosbp3oBaHus TexHonoruu Database In-Memory, caumkun AWR (AWR Snaphots) TouHo He nmonaiu B

Hayajio U B KOHEII TeCTa, IPU CPaBHEHUH OBLIO CIIEIAHO CIASAYIONIEe JOMYIICHHE.

[Tockonbky Tect Obu1 B mepuon c¢ 24.08.2016 8:45:51 nmo 24.08.2016 9:09:59, uroOBl HOTYYUTH KOPPEKTHOE CpaBHEHHE, OBLIH
UCHoJib30BaHbl uMeromuecs AWR-CHUMKH 1eTMKOM NOKpbIBarolue gaHHbIi TecT — ¢ 8:50 1o 9:10, To ecTh METPUKU POU3BOAUTEIBHOCTH
MMOKPBIBAIOT TOJIBKO 20 MUHYT U3 24-X MUHYTHOTO TecTa. [I0CKOJIbKY TeCT COCTOUT M3 HaOopa MHOXKECTBA OJJTHOTHITHBIX OTIEPAINi, 3SHAUCHHS

MeTpuK B Tecte 6e3 In-Memory Obutn yBenuyens! Ha 20%.

Otuetr AWR Compare Report mokaspIBaeT, 4To o0Iiee BpeMs paboThl 0a3bl TaHHBIX — KOJIOHKA “DB time (min)”’ B 3arojOBKe OTYETa, - B

TeCTe ¢ UCToyIb30BaHneM In-Memory ymeHbmuiaoch 6osee yeM B § pa3!
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3akpbIToe akuMoHepHoe 06LLIECTBO
& «®Pnekc CogorBape Crctemcy
S

127055 Poccus, r. MockBa, yn. HoBonecHas, g.2
GFETICARE @F S BN Ten./thakc: +7 (495) 788-03-25, www.flexsoft.com

WORKLOAD REPOSITORY COMPARE PERIOD REPORT

Report Summary

First (1st) FLEXDB 1427331301 fs1db 112.1.02.0 NO host-8-162 8192

Second (2nd) FLEXDB 1427331301 fs1db 1121.02.0 NO host-8-162 8192
Snapshot Begin o Elapsed DB time

ot Ernp id Begin Snap Time ST:p End Snap Time Toenet feiin] (min)

1st 685 24-Aug-16 08:50:07 (Wed) 690 24-Aug-16 09:10:39 (Wed) 5736 205 11,780.6

2nd 884 28-Aug-16 16:48:34 (Sun) 887 28-Aug-16 16:55:13 (Sun}  251.0 6.6 1.668.5

%Diff -56.2 -67.6 -85.8

Time Model Statistics

® Ordered by absolute value of ‘Diff column of "% of DB time’, descending (DB time statistic first, background statistics last)

% of DB time | % of Total CPU time Time {seconds) Time per Trans {seconds)
Statictic Nama 1=t 1=t niff 1=t nd e 1=t nd BN

DB CPU |21.00 8442 6342| 9810 9383 42714844029 8451154 4307| 070 108 54.29|
sql execute elapsed time |65 63 97.05 31.42| l463.897.36 9715531 -79.05| 219 124 4338
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OFTWARE SYSTEMS Ten./ dhakc: +7 (495) 788-03-25, www flexsoft.com

3akpbIToe akUMoHEpPHOEe 06LLEeCTBO
, «®Pnekc CogorBape Crctemcy
Q 127055 Poccus, r. MockBa, yn. HoBonecHas, g.2

YckopeHnue paboThl TecTa TakKe MoATBepkaaeT obiiee Bpems pabotel B/I, 3aTpaueHHOe Ha BBIMOJIIHEHUE 3ampocoB (“sq/ execute elapsed
time”) Tabmuubl “Time Model Statistics”’. B Tecte ¢ HCTIOIB30BaHUEM TeXHOJIOTHHU In-Memory OHO YMEHBIIIIOCH B 6 pa3.
D¢ (heKkTHBHOCTh HCIOJIb30BaHMS allapaTHBIX PECYpcoB B TECTe C HCmoib3oBaHueM TexHoiorun Oracle Database In-Memory

MOJTBEPXKIAET, B TOM 4ucIie, TOT (pakT, uro notpediaenue CPU (mapamerp DB CPU) 6a30ii faHHBIX CHU3HIOCH B 2 pasa.
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3aKpbIToe akumoHepHoe 06LLecTBo

«Pnekc CodprBape Cructemcy

127055 Poccus, r. Mocksa, yn. HoBonecHas, 4.2
Ten./dhakc: +7 (495) 788-03-25, www.flexsoft.com

SOFTWAF?E SYSTEMS

Omucanue Texnonoruu Oracle Database In-Memory

B CYB/I Oracle Database nannbie TabIUIl TPATUITMOHHO XPAaHWIKCH B BUIEe Habopa cTpok. Kaxmas
CTPOKa COCTOMT W3 HECKOJBKHX TIOJICH, IIPU 3TOM KaXKI0€ IOJIe TIPECTABISET ONPEACICHHBIN aTpuOyT
3anucu. Takoil cTpouHbIid popMaT ueanbHO MOAXOIUT ISl CUCTEM 00pabOTKHU TpaH3aKILUil B pexKuMe
peanbHoro Bpemenu (OLTP), Tak xak opmar cTpoku odecriednBaeT ObICTPBINA JOCTYI KO BCEM TOJISM,
MOCKOJIBKY BCE JIaHHBIE KOHKPETHOH 3allMCH XpaHATCS B ONEPATHBHOM NaMSITH H JIOKAJIBHOM

XPaHWIAIIE.

B 6a3e nmaHHBIX KOJIOHOYHOTO (popmaTra TabiaWIa pa3pe3aeTcs Ha KOJOHKH (CTOJIONBI) W JaHHBIE
XpaHATCs B BUAE Habopa cToy01oB Tabuuipl. Takoil KOJOHOYHBINA (opMaT SBISICTCS UICaTbHBIM IS
BBIITOJIHCHHA aHAJIUTUYCCKHUX 3aIIPOCOB, [IOCKOJIBKY OH 06€CHG‘II/IBaCT 6I>ICpr10 BLI60pKy JaHHBIX B TEX
CIIy4asix, KOT/la BEIOpaHO BCETO HECKOJIBKO CTOJIOIIOB, HO ISl BBIIOJIHEHUS 3apoca TPeOyeTcs TOCTYII

K OonbIION yacTu Habopa nanHbix. OgHAaKo OH He oueHb xopoul aiss OLTP 3anpocos.

Jlo cux nop B 6onbimHCcTBe CYBJ] MOXKHO OBLIIO BHIOpATh TOJNIBKO OWH (OpMaT, U JaHHBIH BEIOOD
MPUXOAWIOCH JENaTh MEXKIY HEONTUMAIbHON Mpou3BoaAuTebHOCTRIO OLTP mnm HeonmTumanmbHOU

MMPOU3BOJUTCIIBHOCTHIO AHAJIUTHKHU.

Oracle Database In-Memory (Database In-Memory) no3Bosser B ogHoit CYB/I Oracle ncrons3oBarb
npeumyIiecTBa oooux GopmaToB obecnieurBas mpou3BoAUTEIbHOCTh Kak OLTP, Tak 1 aHanmuTuyeckux
3ampocoB. Oracle mpeaocTaBiIsieT BO3MOXHOCTh HCIOJIB30BAHUS JaHHBIX Kak B (hopMare CTPOKHU B
OIEePaTUBHON MaMATH (TpaJAuLUOHHBINA Oydep), Tak 1 B HOBOM KOJIOHOUYHOM (pOopMaTte B ONEPATUBHON

IIaMsITH.

Crnenyer oOpaTuTh BHUMaHHE, YTO apXUTEKTypa IBOMHOTO (hopmaTa HEe TpeOyeT IBOMHOTO 00beMa
naMATd. B KOJIOHOYHOM K3IIe MOKHO XPaHHTh TOJBKO T€ TAOJIMIBI, CTOJMOLBI W YacTH TaOJIHIl

(mapTUIMK), KOTOPBIE HY>KHBI JIJIsl BBIITOJIHEHUSI aHAIUTUYECKUX 3aIIPOCOB.

JlaHHBIE, KOTOPBIE XPAHATCS B KOJIOHOYHOM K3III€, CKUMAIOTCS C UCIOIb30BAaHUEM HOBOTIO Habopa
aJITOPUTMOB CXKATHSA, KOTOPBIE TOMOTAaIOT HE TOJIBKO YKOHOMHUTB OIIEPATUBHYIO ITaMATh, HO U IIOBBIIIATH
CKOpOCTh BBINIOJHEHHUs1 3ampocoB. HoBwlit opmar cxarus manubix Oracle In-Memory mo3Bosser
JieNaTh 3apoChl HEMTOCPEICTBEHHO MO C)KAaThIM CTOJIOAM, MOCKOJBKY paclakoBKa MPOU3BOIUTCS Ha

ypoBHe corpouieccopa BJI, pasrpyxas OT 3TO onepanuy BHIYUCIHTEIBHBIE TPOIIECCOPHI CEpBEpA.
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3akpbIToe akUMoHEpPHOEe 06LLEeCTBO
«®Pnekc CogprBape Crctemcy
127055 Poccus, r. MockBa, yn. HoBonecHas, g.2

LOFEHARR BESEEES Ten./ thakc: +7 (495) 788-03-25, www.flexsoft.com
MamaTtb MamaTtb
r
B o= T
MPOAAXMN I ’ MPOAAXM
CTPOYHBIi ‘ KoMIOHOUHbIT
dopmat dopmat

Puc. 3. YHukansHasa apxumekmypa Oracle 0soliHozo popmama

Kononounslit popmar, ucronb3yeMblil B KOJOHOYHOM K3III€ B MaMSITH, ObUT pa3paboTaH CHeHalIbHO
TakuM 00pa3oM, 4TOObI MAKCUMAJIbHO YBEIMYUTh KOJUYECTBO 3HAUYEHUHN B CTONOIAX, KOTOPHIE MOTYT
OBITh 3arpy’KeHbl B BEKTOpPHBIE peructpnl compormeccopa DAX u oOpaboTaHbl 3a OJHY KOMaHIY
npoueccopa. biarogapst BekropHoit 06padotke Oracle Database In-Memory Ha conpornieccope DAX,

criocoOHa 00pabaTeIBaTh MUJUIUAPIBI CTPOK B CEKYHY.

MaMATE

=]=T= Npsep
L 1§ -l F HadTh ofwes DoEx
. {’ p0am o0 AHAVEN AR
| S i 1 PROMO 109209
o b i enmr b’ el N

TP

C

ANRARAARE

=
-
.
-

Puc. 4. Onmumu3sayus 3aripoca c moMmow,bro BEKMOPHbIX KOMaHO corpouyeccopa

Ontumuzatop 3ampocoB CYB/I Oracle Database moaHOCThIO OIAECPKUBACT KOJIOHOYHBIN (opmar:
OH aBTOMAaTHYECKH WCIOIB3YET JUIS BBITOJHEHHS aHATUTHYECKHUX 3aIPOCOB KOJIOHOYHBIN KOIII, a s
BeimostHeHUsT OLTP-3anpocoB 1 DML-onepanmii — 00b14HbIN Oy(epHbIi K3111, 00ecreuynBas BHICOKYIO
MIPOU3BOIUTENHLHOCT U TIOJTHYIO COTJIACOBAHHOCTH JAHHBIX MEXAY 3TUMHU ABYMS KIIIaMH 0e3 KaKux-

1100 U3MEHEHHUH MPUIIOKESHUH.

Oracle Database In-Memory mnpo3payHo YCKOpSIET aHAIMTHYECKHUE 3alpPOCHl, YTO II03BOJISET

MOJIb30BATCIAM IPUHHUMATDH 6I/IBHCC-pCIJ_ICHI/I$I B PCXKUMC PCaJIbHOI'O BPCMCHU. 0O0a (bopMaTa XpaHCHUA
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SOFTWARE BYSTEMS Ten./ dhakc: +7 (495) 788-03-25, www.flexsoft.com

3akpbIToe akUMoHEpPHOEe 06LLEeCTBO
«®Pnekc CogprBape Crctemcy
& 127055 Poccus, r. MockBa, yn. HoBonecHas, g.2

OOAHOBPEMCHHO aKTUBHBI U TPAH3AKIIMOHHO COI'JIaCOBAHHBI. Hcnonw3oBanue KOJOHOYHOI'O XpaHuiIviia

B CYB/] Oracle Database monuoctsio coBmectumo co BCEMMU cymectByronmMu QyHKIUSAME U HE

TpeOyeT HUKAKUX U3MEHEHUI Ha YPOBHE MIPHIIOKEHUH.
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SOFTWARE SYSTEMS

3aKpbIToe akumoHepHoe 06LLecTBo
«Pnekc CodprBape Cructemcy
127055 Poccus, r. Mocksa, yn. HoBonecHas, 4.2

Ten./dhakc: +7 (495) 788-03-25, www.flexsoft.com

3AKIIOYEHUE

0 MPOBEAECHUU HArPy304YHOT'O TECTUPOBAHUS aBTOMaTU3MpoBaHHOU cucteMbl «IlnaTdopma FXL»

B coctaBe «Core System FXLy (CunerensctBo Ne2015617316 ot 07.07.20151.) n

ABTOMAaTU3UPOBAaHHON OaHKOBCKOM cucTeMbl «Ba-bank FXLy (CunerenbctBo Ne 2012610898 ot

20.01.2012r.)

1. IlpujoskeHue XOopoiio MacwITadupyercsi M HMeeT OYeHb O00JbIIOH 3amac 1o

NMPOU3BOAUTEIbHOCTH.

2. IlpuioxxkeHne ONTHMH3MPOBAHO VI MCNOIb30BaHus Ha miargopme Oracle SPARC M7

Server.

3. IlpunoxkeHue oNTUMU3MPOBAHO U TOTOBO ISl HcHOJb30BaHus onuuu Oracle Database

In-Memory.

4. Ilpu ucnouan3osanuu Oracle Database In-Memory ¢ annmapatHbim co-npoueccopom DAX

Ha0I101aeTcs HﬂTHKpaTHBIﬁ MNPUPOCT NMPOU3BOAUTEC/ILHOCTH HA ONTHMH3IHUPOBAHHBIX

s Oracle Database In-Memory npoueaypax.

Ot kopnopaunn Oracle
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