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Oraclel2c Releasel:

MepBbI BbINyCK oracle 12c coctosnca B utone 2013 roga. byksa "¢’ 3aecb o6o3HavaeT obnako.
9To nepsas 6asa AaHHbIX, Npeanaraemas gna nokynku Oracle ¢ obnavyHbIMU BblyncneHnsamu. OHa
nMeeT MHOIroMoJiIb30BaTe/IbCKYO apXUTEKTYpPY, KOTopas hakTUYeCKn yrnpoLllaeT KOHCOMMAaLunto
0e3 BHeCceHNs KaKnx-1nmbo naMeHeHnn B Npuao>xxeHume. NMoMnmmMo 3Toro, B HEM €CTb XPaHUINLLE

cTON6U0B B NamMaTK, conocTtasneHme ¢ wabnoHom SQL n cobcTBeHHbIN JSON.

Multitenant Architecture

CambIiM KpynHbIM HoBOBBegeHmneM Oracle 12c¢ 6e3ycnosHo aBnsetca Multitenant Architecture. Cam

Oracle npenogHoOCUT 3TY BO3MOXXHOCTb B OCHOBHOM KaK CpeaACTBO KOHCO/MOaUNN N CHUNXXEHNA

Pacxo0B.

CyTb TEXHOJIOTNN COCTOUT B BO3MOXXHOCTM 3anyCTUTb HECKOJIbKO He3aBucuMbIX 6a3 (pluggable
database, PDB) B paMkax ogHoro nHctaHca (container database, CDB). Kaxxgasa 6a3a nmeeTt cBomn
Habop cxeM 1 TabINYHbIX NPOCTPAHCTB, HO NMPU 3TOM Y HUX obuwas SGA n oanH Habop cepBepHbIX
rnpoueccoB. ECTb BO3MOXHOCTb KJIOHMpPoBaTb pluggable database, kak B paMkKax 04HOro
KOHTeWNHepa, Tak N Mexxay KOHTenHepaMn. BoT 3Ty BO3MOXHOCTb 1 ByaeM ncnonb3oBaTb AN

CO34aHNS KOMUIM TeCTOBbIX 6a3 1 SKOHOMUN pecypcos.

Oracle 12c Release?2

OH 6bI/1 BbINyLeH B ceHTAOpe 2016 rofga. OH coxpaHun bonee paHHMe PyHKLNN, HO HEKOTOpPLIE

hyHKLMK, Takne Kak obnayHbii cepBuc Exadata n obnako y knmeHTa.

Oracle 18c

Kak 1 B npeablayLLleM BbiNycKe, 34ecb TakxXe ‘¢’ 06o3HavyaeT 061ako. 3Ta Bepcus bbina

BbiNyLleHa B obnake B cheBpane 2018 roga. Ha camom gene 31o cnepytowas ntepaumns Oracle


http://docs.oracle.com/cd/E16655_01/server.121/e17633/cdbovrvw.htm#CEGDAADB
http://docs.oracle.com/cd/E16655_01/server.121/e17633/cdbovrvw.htm#CEGDAADB

12c. OHa coaep>XNT MHOXXeCTBO yay4dweHnin. OHa He COOEPXKUT KaKUX-NMbo KapaAnHa bHbIX
HOBbIX PYHKLMNN, TakKUX KakK 12¢ ¢ nogaep>Kon 11g, a TONbKO NoCTeneHHble yay4ylleHns.

YnydweHusa obecnevymBatoTCs TakKUMU PYHKLUSAMUN, KaK NOAMMOp@HbIe TabanyHbie yHKUNN.

Oracle 19c

OH 6bin BbiNyLweH B anpene 2019 roga anga Linux n gpyrux nnatgopm n B nioHe 2019 roga B
obnake. ®yHKLUMN BKJIOYAIM aBTOMaTUYeCKoe co3daHne nHaekcos, SQL-3anpockl K XxpaHuauLiam

06BbEKTOB 1 BefieHNe CTaTUCTUKN B pexunme peasbHOro BpeMeHnN.

Oracle 21c

NHHoBaLMOHHbLIN BbiNyCcK Oracle Database, nssectHbIn Kak Oracle Database 21c¢, 6bi1 BbiNyLEH B
ceHTs6pe 2021 roga. B HeM npeacTaBsieHbl PYHKLUW, BKAOYAs NOBbILLEHHYO 6€30nacHOCTb,
BCTPOEHHYI0 noaaep»xky JSON, aBToMaTu4eckoe nHaekcnposaHme, Tabnvubl 610K4YenHa,
aBTOMaTU3MpPOBaHHOE MalLUMHHOE 0by4yeHne 1 BCTPOEeHHYIo nogaepxky JSON. B HeM Takxe
npeayCcMoTpPeHbl yay4dweHns B 06paboTke AaHHbIX B NaMATU, MHOIOMOJIb30BaTE/1bCKOM

APXUTEKTYpe N BCTPOEHHOM NOAAEPKKE MOCTOSHHOM NaMATH.

Mopapep>xXKa HaTUBHOIro Tuna AaHHbIX JSON

12.1.0.2 BHepgpeHuve nognepxkun JSON nossonseT JSON xpaHutb JSON B VARCHAR2 nnun LOB (Clob
nnun Blob). N'mbkocTb, obecnevymBaeMas MOOENbiO0 AN3aHA CXEMbl MOXKET UCMNOJ1b30BaTbCsA OJ1d

co3faHnA I'IpVIJ'IO)KeHVIIZ, HO OHa MOXXET M3BJieYb BbIroQy U3 q)yHKLI,I/II/I 6a3bl gaHHbIX Oracle.

Bbl MOXXeTe Mcnonb3oBaTb CTaHAApPTHLIN SQL ana 3anpoca AokymeHTa JSON, ncnosb3oBaTb

QYHKLMIO pacClUMPEHHOIr0 aHan3a A5 MHOeKcauum ogHoro atpubyTa nam Bcero AOKyMeHTa, a
Takxe obpaboTaTb MunAnapabl 4oKyMeHTOB JSON napannenbHoO. Bbl Tak)Xe MOXKeTe NoJsly4nTb
nocTtyn K 6a3e gaHHbIX Oracle, ncnone3ys Java, Node.js, Python, C Language n Rest Soda API, u

paccMaTpuBaTb ee Kak ba3y gaHHbIx NOSQL.

B 21C HaTuBHbIN TUMN AaHHbIX JSON yny4waeT nognepxky JSON. HeT HeobxognmocTun
aHanm3nposaTb JSON npu 4TeHUn nnm obHoBNEHUN onepaunii, HO aHAIMTUYHO TONILKO NpKn
BCcTaBke. JSON XxpaHUTCHA BO BHyTpeHHeM BuHapHOM opmaTe, 4TO OeflaeT CKOPOCTb A0CTyna
bbicTpee. CKOPOCTb YTEHMA 1 0OHOBNIEHNSA yBEANYMNach B 45 pa3, a CKOpoCTb 0OHOBIEHNSA OYEeHb

6onbwmx pokymeHToB JSON yBennymnace K 2030 pasa.



Y10 HOoBOro B 21 Oracle?

* Nossunca Tun JSON.
OH XpaHWUT OaHHble B ABOMYHOM BMAE aHasornyHo jsonb B Postgresql.
Mony4nTb 3HAYEHUA NONEN MOXXHO He TOJIbKO pyHKUMAMMK, Bpoae json_value, HO 1 Yyepes

TOYKY:

4 WITH j AS
(SELECT JSON(
‘{ "f": "BaHoOB",
"i": "MBan",
"o": "MsaHOBNY",
"address": {"street": "Mockosckas"}) }')
AS json_column FROM DUAL)

SELECT j.json_column.name, j.json_column.address FROM j;

* Nopnepxka JavaScript.
JavaScript goctyneH To1bK0 B PL/SQL. OH chopMumpyeTCs B BUAE TEKCTA U BbIMNOJIHAETCS
yepe3 nakeT dbms_mle.
Cynsa no curHaTtype metoda eval n HasBaHuto nakeTa (MLE = Multilingual Engine), aBTopsbl
SABHO MAaHUpyoT fobaBnUTb NOAOEPXKKY APYrUxX A3bIKOB. NogpobHee CM. AOKYMeHTauuto Ha

naket: https://docs.oracle.com/en/database/ora ... s mle.html.

* B PL/SQL nosiBUAMCL MTepaTopsl.

* NopaboTaH moaynb Oracle Machine Learning for SQL.

* Nosisunuck blockchain Ta6nuubi.
3T0 06bl4HbIe heap-Tabnnubl, B KOTOPbIX HENb3S YAANATb 3anNucK onpenesieHHoe BpemMs n
€CTb BCTPOEHHbIe CpefCTBa KOHTPOJIS TOr0, YTO AaHHbIe HE MeHANCb. CM

https://docs.oracle.com/en/database/ora ... 79556.html.



https://docs.oracle.com/en/database/oracle/oracle-database/21/arpls/dbms_mle.html
https://docs.oracle.com/en/database/oracle/oracle-database/21/nfcon/oracle-blockchain-table-268779556.html

®* Result cache HaunHaeT paboTaTb TONILKO €C/I (PYHKLMSA Bbi3biBaNach C TaKUMU
aprymMmeHTammn 3a nocsiegHee spems He meHee RESULT_CACHE_EXECUTION_THRESHOLD pas.

Kakol nHTepBan BPpEMEHUN MCMNOJIb3yeTCs NMokKa HesICHO. (KTO MOXKeT YTOYHUTbL NUmnTe)

* B TMnax AaHHbIX MOXHO UCMonb3oBaTb PL/SQL Tunsl, Hanpumep, boolean unm pls_integer.
CoxpaHaTb B 6a3e ux no-npexxHemy Hesnb3sA. Tun gosmkeH bbiTb 06bABAEH Kak not
persistable:

https://docs.oracle.com/en/database/ora ... 0BBBC57034.

* NopaboTaH Moaynb Oracle Machine Learning for SQL.

Oracle 21¢ 3TO MHHOBALMOHHbIN Penn3, CONMPOBOXAATbCA AOJIXKEH OKOJI0 2-X JIEeT, @ CTabusibHbIM

Mo Npe)xHeMy OCTaéTcs penm3 19c conpoBOXXAEHNE KOTOPOro niaaHnpoBanocb Ao 2027 roaa.

https://mljar.com/blog/postgresgl-machine-learning/

https://www.oracle.com/database/technologies/datawarehouse-bigdata/oml4sqgl.html



https://docs.oracle.com/en/database/oracle/oracle-database/21/lnpls/CREATE-TYPE-statement.html#GUID-389D603D-FBD0-452A-8414-240BBBC57034
https://mljar.com/blog/postgresql-machine-learning/
https://www.oracle.com/database/technologies/datawarehouse-bigdata/oml4sql.html

