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Ornasnenue

B moxymenTanuu mpuseeno onucanue mamMsatu Durable Memory, ee apxuTekTypa u KOH(MUTYPAITHSI.

WMucTpyKimss MoxkeT OBITh IOJIE3HA aJIMUHHCTPATOPAM, IIPOrPAMMUCTAM, pa3paboOTdYMKaM ¥ COTPYIHHKAM
o/ipa3aesiennii THMOPMAIMOHHBIX TEXHOJIOTHI, OCYIIECTBIIAIONINX BHEIPEHNE CEPBEPA.

Important: KonrakrHast mHbOpMaIus ciry>k0bl moaepKku — e-mail: infoQarenadata.io
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I'maBa 1

Durable Memory

OpuentupoBannas Ha namsaTb miaardopma Arenadata Grid ocHoBana Ha [MOJITOBPEMEHHON APXUTEKTYPE
MaMATH, KOTOpasi TO3BOJISIET XPaHUTh W 00pabaThiBaTh JaHHBIE W WHJEKCHI KAaK B IAMITH, TaK W Ha JIHCKE
(mpm Brmowennoit dynxkmmu  Grid Native Persistence). Apxurektypa Durable Memory momoraer mocTudh
(GYHKIMOHUPOBaHUE TaMATH M (EKTUBHElN JTUCKOBOI, HCIIOJIb3Ys BCE JIOCTYIIHbIE PECYPCHI KJacTepa.

Hosrospemennas namars Grid paboraer aHAJIOrUYHO BUPTYAJILHOMN ITAMITH ONEPAIMOHHBIX CUCTEM (TaKuX Kak
Linux). Ognako, 0HO CYIIECTBEHHOE PA3JIUne MEXKJLy ITUMU JBYMs TUIAMU aPXUTEKTYPbI 3aKJII0YAETC B TOM, UTO
JOJITOBPEMEHHAS [AMSATD IIPU BKJIIOYEHHON [TEPCUCTEHTHOCTH BCeria 00padaThiBaeT MUCK KAaK HATIMHOXKECTBO JTAHHBIX,
c110coOHO€e BBIJIEpKATh COOM U MepPe3arpy3Ku, B TO BPeMsI KaK TPA/IAIINOHHAS BUPTYAJIbHASA NAMSATh UCIOJIb3YET JINCK
TOJIBKO B Ka4eCTBE IIPOCTPAHCTBA IOJKAYKU ITaMATH, KOTOPOE OYHUIIAETCS II0CJIe 3aBEPIIEHNs IIPOIIECCa.

1.1 ®dyHkynn In-Memory

IlockosibKy apxuTeKTypa OPHEHTHDOBaHAa Ha IaM:ATh, OIEPATHBHAsl NAMATbh BCErJla PACCMaTpPUBAETCs KakK
[IEPBBIil YPOBEHB, TJI€ IPOUCXOJUT BCst 00paboTka. Jlajiee IpUBeIeHbI XapAKTEPUCTUKU U IPEUMYIIECTBA aPXUTEKTYPbI
B 4aCTH in-memory:

e Off-heap Based — Bce mammbie m umHzekcol xpanstcsa Bue Java heap, 4ro mossossier jerko 06padaThIBATDH
meTabaifiThl JAHHBIX, HAXO/ISIIAXCS B KJIACTEPE;

e Removes Noticeable Garbage Collection Pauses — 1mocko/ibKy Bce JlaHHbIE U WHJIEKCHI XpaHsTcs off-heap,
KO IIPUJIO?KEHUA ABJIACTCA €JUHCTBCHHBIM BO3MOXKHBIM HCTOYHUKOM JIJIA JIJINTEJIbHBIX may3;

e ITpenckasyemMmoe ncrosib30BaHUE MIAMSTH — 110 YMOJIAHUIO JIOJTOBPEMEHHAS IAMSITh HCIIOIb3yeT KaK MOYKHO
6osbiie RAM 1 juckoBoro mpocrpancTBa. TeM He MeHee, MOXKHO JIEFTKO HACTPOUTH UCIIOJIH30BAHUE MMAMSTH B
COOTBETCTBUU C HEOOXOIUMBIME TPEOOBAHUSIME [TPUIIOXKEHUST;

e ABromarumueckas gedparmeHranua namsatu — Arenadata Grid ucnosp3yer naMsaTh Kak MOXKHO 6oJiee
3¢ HEKTUBHO U BBIMOIHSIET IPOIELYPhI JedparMeHTanun B (POHOBOM pexkmMe, n3bderasi (pparMeHTaIuy;

e IloBrbIienHast IIPOU3BOJUTE/IBHOCTD M HMCIIOJIb30BaHHE INIaMATHU — BCE JaHHbIEC N WHICKCHI XPaHATCA B
IIOCTPaHUIHOM doopmaTe C aHAJIOTUYIHBIM IIpEJICTaBJIEHUEM B ITaMATU U Ha JUCKE, YTO yCTpaHAeT H606XO,HI/IMOCTI>
cepuaJin3anuu njin Jgecepuan3alnu JaHHbIX.

1.2 ®yHKUMN nepcncTteHTHOCTN

B nmamHOM paszmese onuckiBaroTCcs napamerpsl nepcucrenTHocTr B Grid:




1.2. QyHKIUZ IEPCUCTEHTHOCTH

e G7id Native Persistence
o Cmoponmas mepcucmermmocms

L] H[)()C’NL[)(LHCTILGO NOOKAKU NAMAMU

1.2.1 Grid Native Persistence

Grid Persistence — 310 HauboJjiee THOKUIl, MacIITabUPyeMBbIil U yI0OHBIN criocob xpanenus JaHubix B ADG. On
[IIIPOKO KCIIOJIb3YeTCsl B CIIEHAPUSAX, IJle NIPUJIOXKEHUsIM TpedyeTcsi pacipejeieHHast 6a3a JaHHBIX, OPUEHTHUPOBaHHASI
Ha maMsTh. [[penmyiecTBa ciemyromnue:

e YcroitunBocTs Jlauubix. [Tockonbky Ha ypoBue Grid persistent XpaHUTCS TOJHBIIH HAOOD MAHHBIX, OH MOXKET
BBIIEPXKATH COOM M Tepe3alyCKu KJiacrepa 0e3 IMOTEPH JAHHBIX M C COXPAHEHHEM BBICOKON YCTONIMBOCTH
TpaH3aKIWH;

e K»si1 TOJIBKO ropsiumxX JAHHBIX B HNAMSATU. XpaHEHHe HAJMHOXKECTBA JAHHBIX HA JIMCKE M IIOJIMHOXKECTBA
JaHHbIX B mamsitu. [lpm Briouenuoit dgyukiun Grid Native Persistence HeT HEOOXOIUMOCTH IMTOMEIIATH BCE
nmarnble B RAM. JlosroBpeMeHHasi maMsTh COXpaHsieT ropsiaue maduble B RAM, aBromMarwdecku oduIrast
XOJIOJTHBIE JIAHHBIE M3 TTAMSITH, KOTyIa DOJIbIEe HE OCTAETCS MEeCTa,;

e Brmosimenne SQL mo Bcem HabopaMm JaHHBIX. BOJIBIIMHCTBO in-memory CHCTEM MOTYT 3allpalldBaTh
JIaHHBIE TOJIBKO B TOM CJIydae, KOTJa OHU IIPeIBAPUTEIHLHO 3arDy?KEeHbl B IaMsiTh, TO3TOMY OIDAHUYEHUE
pasMepa MaHHBIX 3aBUCHAT TOJBKO oT pasmepa mamstu. Grid SQL Bcerma oxBaThIBaeT BeCh pPACIPEIETEHHBIH
[IEPCUCTEHTHBIA HAOOD JAHHDIX, UCIIOIB3Ys KIIII iN-Memory sl IOBBIIIEHUs IPOU3BOIUTEILHOCTH;

e MrHoBeHHBIII epe3alyck KJjacrepa. Eciu Bech KIacTep BBIXOJIUT U3 CTPOsi, OH MOXKET [IE€PE3ArPY3UThCI U
cpa3y Ke HadaTh paboTy. In-memory K311 aBTOMaTUIECKH PA30TPEBAETCS 110 Mepe JOCTYIa K JAHHBIM.

1.2.2 CTOpOHHSASA NEPCUCTEHTHOCTb

ADG MoOxkeT HUCIOIb30BaThCd KaK CJI0f KIMMpoBaHWs (CeTKa JAHHBIX) HaJl CTOPOHHeH 6a30ii JaHHBIX —
RDBMS, NoSQL wm HDFS. Dror pexuMm ucCnon3yercs Jjist yCKopeHus: oCHOBHOM BJI, B KOTOpOii cOXpaHSAIOTCst
nanable. Grid XpaHUT JaHHBIE B MAMSITH, PACIPEICTICHHON O HECKOJBKUM y3JaM, obecrevunBas ObICTPBIA JTOCTYIT K
JIAHHBIM. DTO CHHKaeT HAarpy3Ky Ha CeTb, BBI3BAHHYIO YaCTHIM IIepeMeIeHNeM JIaHHBIX MeXK Iy rnpujioxkenueM u B/l

OHaKO CYIECTBYIOT HEKOTOPBbIE OTPAaHUYEHUsI 110 CPDABHEHHWIO C COOCTBEHHOI MEPCUCTEHTHOCTHI0. Hampumep,
SQL-3ampochl  BBIMOIHSIOTCS TOJIBKO 110 JAHHBIM, HAXOAAINUMCS B OINEPATHBHONW MaMsTH, 49YTO Tpedyer
[IPEIBAPUTENHHYIO 3arpy3Ky BCEr0 HAOOpA MAHHBIX C IUCKA B MAMSATH.

1.2.3 lpocTpaHCTBO NOAKAYKU NAMATU

Bwmecto ucnosibzoBanus nepcucrenTHocTd Grid mim cTOpOHHEN IEepCUCTEHTHOCTH, MOXKHO BKJIIOUUTH SWapping
(mogkauky), u B TakoM ciydae npu ucdeprannoii namard RAM pambbie u3 in-memory Grid nepemernaiorcs B
[IPOCTPAHCTBO IOJKAYKH, PACIIOJIOKEHHOE Ha jucKe. 1Ipu BKIIIOYEHHOM MPOCTPAHCTBE IoJKaduku (swap space), ADG
XpaHuT Jaxabie B daiiiax ¢ orobpaxenuem B maMaTu (memory mapped files, MMF), comepkumoe KOTOPBIX MOXKET
mepemerrarbes ¢ OC Ha JUCK B 3aBUCUMOCTH OT TeKytnero norpebsenns RAM.

Swap space B OCHOBHOM HCIIOJIb3yeTCs BO u3bexkaHue ommbok B mamsaru (out of memory errors, OOME),
KOTOpBIE MOTYT HPOU30MTH, ec/ii MOTpeb/ieHne ONepaTUBHON MaMSTH IIPEBBIINIaeT ee eMKOCTh, MoTpedyercs OoJIbIie
BPEMEHHU [JIsi MACIITaOMPOBAHNUS KJIACTEPA C IEJIbI0 PABHOMEPHOIO PACIIpE/IeieHIsT HaOOPOB JAHHBIX.




I'maBa 2

ApxureKkTypa ImaMsTi

Grid Durable Memory — 3T0 apxXuTeKTypa MaMATH Ha MOCTPAHUYIHON OCHOBe, pas3buTas Ha CTPaHUIIBI
dukcuposannoro pasmepa. CrpaHuilbl XpaHarcd B yipasisgeMmbix obsacrax off-heap 8 RAM (Bue Java heap) u
OPraHu30BaHbl B 0COOOU MEPAPXUM HA JIMCKE.

Grid noepKuBaeT TO ¥Ke MPEJICTABIEHNE JIBONYHBIX JAHHBIX KaK B IaMsITH, TaK W Ha JUCKE, YTO YCTPAHSET
HEOOXOIMMOCTD JIOPOTOCTOAIIEN CEPUAIIM3AINT IIPY [TEPEMEIICHUN JAHHBIX MEXKJLY MaMSThI0 U JUCKOM.

o Obaacmv danrvix
o OnepamusHvle U UCTNOPUMECKUE JAHHDLE

Ceamernm namamu

o Cmpanuyn, darmnvix

B+ depesva u undexchvie cmpamrubl

Csobodnwie cnucku

2.1 O6Gnactb gaHHbIX

O6acTh TaHHBIX — 9TO JIOTUYECKHU pacinupsieMasi 006,1acTb. JoroBpeMeHHast TaMsiTh MOXKET COCTOATh U3 OHOMN
TN HECKOJIBKUX 00JIacTell JTAHHBIX, KOTOPBIE MOTYT PA3JINYATHCS 10 Pa3MepPy U MOJUTHUKE, TEPCUCTUPOBATHCS HA JIUCK
U UMeTb JIpyrue OTJINYUL.

ITo ymomuanuio Grid Beiiesnsier oHy 061aCTh JAHHBIX, 3aHUMAIOINLYTO 10 20% olepaTuBHOI IIaMSTH, JOCTYIIHOM
Ha JIOKAJbHOM y3JIe KJIacTepa.

2.2 OnepaTuBHble N NCTOPUYECKNE AaHHblIE

Jis mydimeil TpOUM3BOAUTENBHOCTH CJIEAYeT XPAHUTH OIePATUBHBIE TaHHbIE B HAMATH. [Jisi 9TOr0 HEOOXOIIMMO
HaCTPOUTH HECKOJIBKO O0JIaCTell TaMATH.

Hanpumep, npesmosioxkum, 9o umerorcs oobeKThl Person, Purchases u Records, xpansimuecst B PersonCache,
PurchasesCache n RecordsCache coorBercTBenHO. /laHHBIE 0 JUIAX M 3aKyIKaX sIBJISIOTCS OMEPATUBHBIMU, TO €CTh
JIAHHBIMU, K KOTOPBIM YaCTO 00paIaioTces. A JaHHble 3anuceil — HCTOPUIeCKHe, JOCTYII K HUM OCYIIECTBIISIETCS PEKe.

Teneps npenmonoxum, ato ects Tobko 200 I'E oneparusHO!l nmamMsaTu. B sToMm ciiyyae HU3NYIECKYIO HAMATH
MOXKHO Pa3eSInTh CIEYIONUM 00pa3oM:




2.3. CermentT mamsTu

e 190 I'b na co3manue 06JIACTH JJisi OMEPATHUBHBIX WU YACTO WCIOJB3YyEeMbIX JIAHHBIX, TAKUX Kak Person u
Purchases. Takum obpasom, PersonCache u PurchaseCache mojiydaroT MaKCHMAJBHYI ITPOU3BOIUTEILHOCTD
13 KJjlacTepa,

e 10 I'GC ma BblmesleHne O0JACTU JJI WUCTOPUYECKUX WJIM PEJIKO HKCIOJB3YEMbIX HAOOPOB MAHHBIX, TAKUX KaK
RecordsCache, nanubie KOTOPOTO PA3MEIAIOTCS Ha, JIUCKE.

2.3 CermeHT namsatum

Kaxkast obsiacTb HaHHBIX HAYMHAETCsI C HUCXOIHOIO pas3Mepa W MMeeT MaKCHMAJbHBIA pa3Mep, J0 KOTOPOIo
MoxkeT BbIpacTu. O6/IacTh pacmmpsieTcs 10 MaKCUMAJIbHON T'DAHUIIBI, BBIJE/Isisi CETMEHThI HempepbiBHON mamsaTu. 1lo
YMOJTIaHAI0 MAKCUMAJIbHBIH pasMep obmactu pasen 20% oobema RAM, mocTymHOTO B cUCTEME.

CerMeHT MaMsITH IIPeJICTaBJisieT cOOO HelpPepBhIBHBIN MacCuB 0alTOB WU (PU3MUECKYIO IIaMsITh, BbIJIEJIEHHYIO
13 OIEPAIMOHHON cucTeMbl. MaccuB pasiessiercsi Ha CTPAHUIBI (PUKCUPOBAHHOTO pasmepa. CyliecTByeT HEeCKOJIBKO
THUIIOB CTPAHUIL, KOTOPbIE MOT'YT HaXOJIUTHCS B CETMEHTE.

2.4 CrpaHunubl gaHHbIX

CTpaHHL[a JJaHHBIX XPaHUT 3allUCH, ITIOMEIIleHHbIEe B K3III ADG co CTOPOHBI ITPpUJIOZKEHU .

Kak mnpasmmo, omHa cTpaHUIla MaHHBIX COIEPXKUT HECKOJBKO 3aluceil KJ/IF0Y-3HAYEHUE JJIs TOTO, UTOOBI
WCITO/Ib30BATh MaMATh KaK MOYXKHO Oosee 3ddekTuBHO u m30exkaTh (parmenTanun mamsitu. Korma HOBasl 3amuch
nobaisiercs B K1, Grid BbITOIHSIET MOMCK ONTUMAJLHON CTPAHUIIBI, KOTOPAs MOYXKET COOTBETCTBOBATL BCEHl 3alucu
KJTIOYI-3HACHIE.

OsHako, ecin oOIUil pa3Mep 3alUCH MPEBBIAET Pa3Mep CTPAHUIBI, HACTPOEHHBIH C MOMOIIBIO IapaMerpa
DataStorageConfiguration.setPageSize(..), To 3anuch 3anumaer 60Jjiee OMHON CTPAHUNBI JAHHBIX.

2.5 B+ pepeBbsi 1 MHOEKCHbIE CTPaHULbI

Bce unnexkcer SQL, ompejesieHHbIE W UCIOJb3yeMble B IPUJIOXKEHUH, IOJJIEP:KUBAIOTCSI B JIPEBOBUIHON
cTpyKType maHHbIX B+. [l kaxkaoro yHukaabHoro naaekca B cxeme SQL, Grid cosmaer u yupaBiisier BblIe/I€HHBIM
9K3EMILISIPOM JiepeBa B+.

KsmmpoBannbie K09 Tak»Ke XPaHITCHd B JIEPEBbAX B+ U yIOPSAIOYEHBI 10 UX 3HAYEHUSIM XIII-KOJIA.

Ilens nepeBa B+ cocTouT B TOM, 9TOOBI CBA3ATHh U YIOPSIOUUTH UHJIEKCHBIE CTPAHUIIBI, KOTOPBIE BBIIEISIOTCS
U XpaHSITCA B JOJTOBPEMEHHON MaMaTH. B MHIEKCHON CTpaHWIlEe COMEPXKUTCS BCsT MHMOpMAIUsl, HeOOXoauMast JIJIst
oIpeJiesieHus NHJIEKCUPOBAHHOI'O 3HAYEHNS U IIepeMeIeHNs 3allUCh Ha CTPaHUIE JaHHBIX, & TaKKe CCBhLJIKU Ha Jpyrue
WHJIEKCHBIE CTPAHUIIBI JepeBa.

B+ tree Meta Page meobxomuma, 4T00bI 100paThCs 10 KOPHS KOHKPETHOTO JepeBa B+ u ero cioes, s
3¢ deKTUBHOTrO BHINOIHEHUs Psija 3anpocos. Hanpumep, npu seinosHennn oneparu myCache. get(keyA ), Bor3biBaeTcst
CJIeAYIOIUNA IIOTOK JeficTBUiA:

1. Grid BemmosHSIET TIONCK 0OJIACTH TAMSATH, K KOTOpoi npuHapiexxut myCache;

2. Pasmeraercs MeTa-CTpaHuIa, yKa3blBamolas Ha xsm-unjaekc B+ nepesa myCache;

3. Ha ocnoBe x3m-koma keyA wHIEKCHasl CTpaHUIA, K KOTOPOU IIPUHAJIEXKUT KJIFOY, PACIIOJIaraeTcs B jepeBe B+
4

Ecmu coorBeTcTByIOmas nHIEKCHAS CTPAHUIA HE HalifeHa B maMaTh win Ha gucke, Grid aemaer BBIBOJ 0 TOM,
9TO KJIIOY He CYIIECTBYET, W BbIIaeT 3Hadenue null;




Tnasa 2. ApxuTekTypa nmamsitu

5. Eciiu uwHIEKCHasi CTpaHUIla CyIIeCTBYeT, TO OHAa COJIEPXKUT BCIO MH(MOPMAIUIO, HEOOXOMUMYIO JIJI IIOMCKA
CTPaHUIILI TaHHBIX K3IIa keyA;

6. Grid HAXOAUT CTPAHUILY JAHHBIX s keyA U BbIIaeT 3HAYEHUE MMOJI30BATEIIO.

2.6 CsobopgHble cnuckun

Brimreyka3aHHBIN TOTOK BBIIOJIHEHNS] OObSICHSET, KaK KO3II IIPOCMATPUBAETCS B IIAMATH CTPAaHUIBL. Tenepnb
nepeiiziem K Tomy, Kak Grid coxpaHsieT HOByIO 3allMCh K3IIa IIPU BBIMOJIHEHUH Takoil onepanuu, kak myCache.put

(keyA, valueA).

B sTom ciryuae mosroBpeMeHHasT TaMsITh OCHOBBIBAETCS HA CTPYKTYPE CBOOOTHBIX cricKOB. CBOOOMHBIN CIIMCOK
— 9TO JIBYHAIIPABJIEHHBIN CIUCOK, B KOTOPOM XPAHSITCHA CCHIIKM HA CTPAHUIIGI HAMSATH IPUMEPHO PABHOIO CBOOOIHOIO
mecta. CTpaHWIBI TAHHBIX U WHJIEKCOB OTCJIEXKUBAIOTCS B PA3HBIX CBOOOJHBIX CITHCKAX.

Hasnee npuBesier oToK BeinosiHeHust onepanun myCache.put (keyA, valueA):
Grid BeimostHSIET TTOUCK 00JIACTH ITAMSTH, K KOTOopoil npunasyexut myCache;
Pasmemaercs mera-crpanuiia, yKasblBaomas Ha x3m-udiaekce B+ nepesa myCache;

Ha ocHoBe x31m-koja keyA mHIAEKCHAs CTPaHUIEA, K KOTOPOIl IPUHAJIEXKUT KJII0Y, PacloJiaraercs B aepese B+;

- W o=

B caydae eciiu cooTBETCTBYIONIAsT UHIEKCHAsT CTPAHUIA He HaiijieHa B MaMsITH WU HA JIUCKE, 3allPAIllUBACTCS
HOBasl CTPAHUIA Y OJHOIO U3 CBOOOIHBIX CITUCKOB. Kak TOMBKO MHIEKCHAsST CTPAHUIA OYIeT IPeI0CTaABIeHa, OHA
nobaBisieTcst B 1epeBo B+

5. Ecsim wnzekcHas crpaHuna mycra (T.e. He OTHOCHTCH HHM K OJHON CTpAHHIE JAHHBIX), TO CTPAHUIA JAHHBIX
[IPEJOCTABJISACTCS OJHUM U3 CBOOOJIHBIX CIIMCKOB B 3aBHCHUMOCTH OT OOINEro pasmMepa 3amucu kama. Ceblika Ha
CTPaHUILy JaHHBIX J00AB/IAETCS HA WHIEKCHYIO CTPAHUILY;

6. 3ammch KaIIa 100aBISIeTCsS HA CTPAHUILY JAHHBIX.
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Kondurypanus namsaTu

ITo ymonganuio y3asl Grid norpebssior g0 20% onepaTuBHON TaMsTH, JOCTYIIHON JIOKAJIBHO, U B OOJILIINHCTBE

CJIyJaeB 3TO €JIMHCTBEHHBIHN IMapaMeTp, KOTOPBIA MOYXKET MOTPedOBAThC U3MEHUTh. J[J1st 9TOTO Cciie/yeT BHECTH TPABKU
B pa3Mep 00JIaCTH JTaHHBIX:

XML:

<bean class="org.apache.ignite.configuration.IgniteConfiguration">

<!-- Redefining maximum memory size for the cluster node usage. -->
<property name="dataStorageConfiguration">
<bean class="org.apache.ignite.configuration.DataStorageConfiguration">
<!-- Redefining the default region's settings -->
<property name="defaultDataRegionConfiguration">
<bean class="org.apache.ignite.configuration.DataRegionConfiguration">
<property name="name" value="Default_Region"/>

<!-- Setting the size of the default region to 4GB. -->
<property name="maxSize" value="#{4L * 1024 * 1024 * 1024}"/>
</bean>
</property>
</bean>

</property>

<!-- The rest of the parameters. -->

</bean>

Java:

IgniteConfiguration cfg = new IgniteConfiguration();

// Changing total RAM size to be used by Ignite Node.
DataStorageConfiguration storageCfg = new DataStorageConfiguration() ;

// Setting the size of the default memory region to 4GB to achieve this.
storageCfg.getDefaultDataRegionConfiguration() . setMaxSize (
4L * 1024 * 1024 * 1024);

cfg.setDataStorageConfiguration(storageCfg) ;

// Starting the node.
Ignition.start(cfg);




I'maBa 3. Koudwurypamus namsaru

Ilonpob6uble HACTPONKYN JOJTOBOPEMEHHOM ITAMSTH IIPUBEJEHBI B CJELYIONINX Pa3/Iesax:

o Obwue napamempu, KOHPGUYPAUUU

o Obnacmu darnvlx

o Kswuposarue On-heap

3.1 O6wwme napameTpbl KoOHUrypauum

Jljist  u3MeHeHHsT OCHOBHBIX HACTDOEK JIOJIFOBPDEMEHHON NAMATH, TaKHX Kak pasMep CTPAHWIIb,
org.apache.ignite.configuration. DataStorage Configuration ~ ¢ TOMOINBIO  MeTO/A

HEOOXOAUMO  MCIIOJIb30BaTh
IgniteConfiguration.setDataStorageConfiguration(. . . ). B Tabiuie npeJicTaBIeHbl HEKOTOPbIE JIOCTYIHbIE TAPAMETPHIL.




3.1. Ob6mue nmapaMeTpbl KOH(MUIY ALK

Tabsmrad.1.: Ilapamerpsr kouduryparuu Durable Memory

MapameTp

Onucanne

3HaueHMe NO yMONHaHUIO

setPageSize(. .. )

VcranaBimBaeT — pasmep
CTPaHUIIBI 110 YMOJTIAHUIO.
Kak mpasujio, mapamerp
IPaBUTCH, KOTJ1a
[IPUJIOKEHUE TE€HEPUPYET
MHOTO 00BEKTOB, KOTOPbBIE
HEe BIUCBHIBAIOTCS B OJHY
CTpaHUILy

4 KB

setDefaultDataRegionConfiguration(. . . ) Bamaer pasmep obmactu | 20% oT RAM;
JTAHHBIX, CO3/IAIOIIECs | IEPCUCTEHTHOCTD
aBTOMATUYIECKH, 110 | OTKJIIOYEHA
YMOJIYaHUIO. Ecmn
CBOICTBO He 3a1aHO0,
TO obJtacThb MOZKET
ncrnonp3osath g0 20%
OIlepaTUBHOMN aMsTH,
JOCTYIIHOII Ha JIOKAJBLHOM
KOMITBIOTEpE

setDataRegionConfigurations(. .. ) YcranaBimBaeT crimcok | Ilycroit MAaCCHUB.
Bcex obJsacteit jfannbrx, | Kondwuryparmus,
HACTPOEHHBIX HA  y3Jjle | UCIOJIb3yemast JIIsT

KJIaCTepa (O6nacmu | cozmanuss  objacTd  TO
danmoir) YMOJTIAHUIO, 37eCh  He
XPAHUTCS
setSystemRegionInitialSize(. . . ) Ycranasausaer 40 MB
HAYaJIbHBINA pasmep
obJtacTu JIAHHBIX,
IpeaHa3HaAYCHHON TIJIsT
CHCTEMHBIX 3aIIPOCOB
setSystemRegionMaxSize(. . .) Ycranasiausaer 100 MB
MaKCUMaJIbHBII pasmep
objiacTu JAHHBIX,
IIpeIHA3HAYEHHON JUIsE
CUCTEMHBIX 3aIIPOCOB.
He menee 10 MB (u3-3a
HAKJIAHDBIX PacxXomoB
BHYTDEHHUX JIAHHBIX)
setConcurrencyLevel(. . .) Ycranasausaer O6ee KOJITIECTBO
KOJIMIECTBO JIOCTYTIHBIX IPOIECCOPOB,
[apAJIIeIbHBIX YMHOXKeHHOe Ha 4
CerMEHTOB B  TabJIUIAX
COIIOCTABJICHUS
BHYTPEHHIX CTPAHUI]
ADG

B cienyromem mpumepe MokazaHo, KaK U3MEHHTb Pa3Mep CTPAHUIIBI U yPOBEHb IMapaJIeU3Ma € ITOMOIIHIO

DataStorage Configuration:
e XML:
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I'maBa 3. Koudwurypamus namsaru

<bean class="org.apache.ignite.configuration.IgniteConfiguration">
<property name="dataStorageConfiguration">
<bean class="org.apache.ignite.configuration.DataStorageConfiguration">
<!-- Set concurrency level -->
<property name="concurrencyLevel" value="4"/>

<!-- Set the page size to 8 KB -->
<property name="pageSize" value="8192"/>
</bean>
</property>

<!--- Additional settings ---->
</bean>

e Java:

// Ignite configuration.
IgniteConfiguration cfg = new IgniteConfiguration();

// Durable memory configuration.
DataStorageConfiguration storageCfg = new DataStorageConfiguration() ;

// Altering the concurrency level.
storageCfg.setConcurrencyLevel (4) ;

// Changing the page size to 8 KB.
storageCfg.setPageSize(8192) ;

// Applying the new configuration.
cfg.setDataStorageConfiguration(storageCfg) ;

3.2 Ob6nactu gaHHbIX

Tlo ymosrganuio 0/IroBpeMeHHasl MaMsiTh CO3aeT €INHYI0 PACIIUPsSeMyH 00JIacThb JIAHHBIX, KOTOPas MOXKET
3aHUMAaTh 10 20% onepaTuBHO MAMATH, TOCTYIIHON Ha JIOKAJIHHOM KOMIBLIOTEPE, C OTKJIIOYEHHBLIM HepcrucTeHcoM. Jliis
OTIpeie/IeHUsT HECKOTBKUX 00JIaCTedl MAHHBIX C PA3JUIHBIMA [TApaMETPaMU, TAKUMH KaK pa3Mep 00JIACTH, IEPCUCTEHC
I TIOJINTUKA, BBITECHEHUS, UCIOJIB3YETCs Kitace org.apache.ignite.configuration. DataRegionConfiguration.

Hamnpumep, myis co3manust o6/acTvt JAHHBIX, TOTpedIstiorneit 10 500 MEB onepaTuBHON MAMSATH U C BKIIOUYEHHBIM
[IEPCUCTEHCOM, KOH(DUTYPAIIIO HEOOXOINMO 3a/aTh CJIEYIOIIUM 00Pa30M:

o XML:

<bean class="org.apache.ignite.configuration.IgniteConfiguration">
<!-- Durable memory configuration. -->
<property name="dataStorageConfiguration">
<bean class="org.apache.ignite.configuration.DataStorageConfiguration">
<property name="dataRegionConfigurations">
<list>
<l--
Defining a data region that will consume up to 500 MB of RAM and
will have eviction and persistence enabled.

-->
<bean class="org.apache.ignite.configuration.DataRegionConfiguration">
<!-- Custom region name. -->

<property name="name" value="500MB_Region"/>
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3.2. ObnacTy JaHHBIX

<!-- 100 MB initial size. -->
<property name="initialSize" value="#{100L * 1024 * 1024}"/>

<!-- 500 MB maximum size. -->
<property name="maxSize" value="#{500L * 1024 * 1024}"/>

<!-- Enabling persistence for the region. -->
<property name="persistenceEnabled" value="true"/>
</bean>
</list>
</property>
</bean>
</property>
<!-- Other configurations. -->
</bean>
o Java:

// Ignite configuration.
IgniteConfiguration cfg = new IgniteConfiguration();

// Durable Memory configuration.
DataStorageConfiguration storageCfg = new DataStorageConfiguration() ;

// Creating a new data region.
DataRegionConfiguration regionCfg = new DataRegionConfiguration() ;

// Region name.
regionCfg.setName ("500MB_Region") ;

// Setting initial RAM size.
regionCfg.setInitialSize (100L * 1024 * 1024);

// Setting maximum RAM size.
regionCfg.setMaxSize (500L * 1024 * 1024);

// Enable persistence for the region.
regionCfg.setPersistenceEnabled (true) ;

// Setting the data region configuration.
storageCfg.setDataRegionConfigurations(regionCfg) ;

// Applying the new configuration.
cfg.setDataStorageConfiguration(storageCfg) ;

3arem, 9TOOBI HCIIOJIb30BATD HACTPOEHHYIO 006J1aCTh, HEOOXOINMO MIOPYYIUTD Grid
caches XPaHUTH TaM JIAHHbBIE, repeJiaB M obJiactu (500MB_ Region) B METOJI,
org.apache.ignite.configuration. Cache Configuration.setDataRegionName(. . . ):

e XML:

<bean class="org.apache.ignite.configuration.IgniteConfiguration">
<!-- Durable Memory and other configuration parameters. -->
Rl== 000000 -=>

<property name="cacheConfiguration">
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I'maBa 3. Koudwurypamus namsaru
<list>
<!-- Cache that is mapped to a specific data region. -->
<bean class="org.apache.ignite.configuration.CacheConfiguration">
<!--
Assigning the cache to the “500MB_Region™ defined earlier.
-
<property name="dataRegionName" value="500MB_Region"/>
<!-- Cache name. -->
<property name="name" value="SampleCache"/>
<!-- Additional cache configuration parameters -->
</bean>
</list>
</property>
<!-- The rest of the configuration. -->
<P L. -=>
</bean>
o Java:

// Ignite configuration.
IgniteConfiguration cfg = new IgniteConfiguration();

// Durable Memory configuration and the rest of the configuration.

!/

// Creating a cache configuration.
CacheConfiguration cacheCfg = new CacheConfiguration();

// Binding the cache to the earlier defined region.
cacheCfg.setDataRegionName ("500MB_Region") ;

// Setting the cache name.
cacheCfg.setName ("SampleCache") ;

// Applying the cache configuration.
cfg.setCacheConfiguration(cacheCfg) ;

Kax TosibKO y3eJs1 KilacTepa 3alyCKaeTcsi ¢ HACTPOEHHON KOHMUTYpAIiel, T0JN0BPEMEHHAS TIAMSITh BBIJIEJIsIET
006J1aCcTh JAHHBIX, W3HAYaJIbHO norpedssomyo 100 MB RAM, u Koropas Ipu 3TOM MOXKeT Bbipactu 10 500 MB.
HaaMHOXKECTBO JTaHHBIX BCErjia XPaHUTCsI Ha JIMCKE, TAPAHTUPYsl, YTO IOTeps JaHHBIX He IIPOU30MJIET, JlaXKe eclid B
OIlepaTUBHON maMsiTu OOJIbIle He ocTaHeTcsi cBobomHOro mMecra. Grid aBromaTnyecku BBITECHsIET HAaUMEHEE HEIABHO
ucrob3yembie manabie 13 RAM 1mpu BKIIOYEHHOM mepcucTeHce. 3aaaHHasi 00JacTh XPAHUT JTaHHbIE, J00ABICHHBIE
TobKO B SampleCache. OcTajibHbIe KA HAIPABJISIIOTCS K O0JIACTH JAHHBIX 110 YMOJTYAHUIO, €CJIM HEe yKa3aHa WHAS.

B ciiyuae eciin nepcucrerc Grid orkiroder u obiee ucnosb3oBanne RAM mpessimaer 500 MB, npoucxoaur
U3bsATHE U3 TaMATH. Bo nzbexkeHmne 3Toro HeoO6XoMMo:

e llcmosb30BaTh MEepCUCTEHC, KaK MOKA3aHO B IIPUMEPE BBIIIIE,

e lcmonb3zoBarh OJIMH U3 JOCTYIIHBIX aJITOPUTMOB BBITCCHEHUNA. HeO6XO,D;I/IMO 3HaTb, YTO BBITECHEHNE BKJIIOYECHO 110
YMOJIT9aHUIO, €CJIN UCIIOJIb3YyeTCA IEPCUCTEHC;

e YCTaHOBUTHL MaKCUMAaJILHBIN pasMmep obstacTu JaHHBbIX Ha OoJIbIIIee 3HAUCHUE.

Tlosmsrit ciimcok mapamerpos DataRegionConfiguration npusenen B javadoc.
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https://ignite.apache.org/releases/latest/javadoc/index.html

3.3. Ksmmposanme On-heap

3.3 KawunpoBaHue On-heap

Grid Durable Memory - srto off-heap mnamsarTh, KoTOpas pacupeiesiser Bce 00JacTH IaMATH 38
npenenasl Java heap. Ho npu 3ToM MOXKHO BKJIIOYHUTH oOn-heap K3MUpOBaHMWE, YCTAHOBUB I ITIapaMeTpa
org.apache.ignite.configuration. Cache Configuration.setOnheap CacheEnabled(. .. ) 3sHauenue true.

On-heap K3mMpoBaHue MOJIE3HO st CIIEHAPHUEB, KOI/A BBIMIOJHIETCST MHOTO OIEPAINI ITEHUS KIIIa Ha y3JIax
cepBepa, KOTOpble PaboTAIOT € 3aIlUCIMU K318 B OMHAPHON (OpMe WIN BBI3BIBAIOT [IECEPUATN3AIIIO 3aliCeil KA.
K npumepy, 310 MOKeT IPOM30MTH, KOI/a PaclpeesieHHbIA BBIUYNCANTE]bHBIA WM Pa3BEPHYTHIH CEPBUC IIOJIydaeT
HEKOTOPBIE JAaHHbIE U3 KIIIA I JaJabHelInei o6paboTKu.

Important: Iia ynpasiaerus pasmepoMm on-heap Karma u n30eKaHUs €ro MOCTOSHHOTO POCTa, IOJIYKHA OBITH BKJIIOUEHA,
OJIHA M3 JOCTYIIHBIX 3AIHCeH KIIa HA OCHOBE IMOJIMTUKU BBHITECHEHUS
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