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AnHoTaumsA. Ha cerogusimanii 1€Hb CyIIECTBYET HECKOIBKO METO/IOB XPAHECHUS JaH-
HBIX, TAKMX KakK Ta0au4gHoe U 00bekTHOE, B Buae JSON-00bekTOB. OTEUeCTBEHHBIMH H 3a-
PYOEKHBIMU YUEHBIMH OBUIH IPOBEIEHBI UCCIIEIOBAHUSA IO CPABHEHHUIO POU3BOAUTEIBHO-
ctu pesimoHHbIX CYB/] 1 NoSQL CYB/I, onHako He ObUTO paboT, KOTOPBIC CPaBHHBAIH
MIPOM3BOANTEIHHOCTD IIPH BCTABKE W XPAaHCHUHU JAHHBIX C MCIIOJIH30BAaHUEM OOBIYHBIX 3a-
nuceil 1 JSON-o00bexToB BHYTpH pensiironHoit CYB/l. Ha npumepe peanbHbIX cliydaeB
koprniopatuBHoro ucnosnb3oBanus CYB/l Obl1 IpoBeeH SKCIEPUMEHT, PE3YIIbTaThl KOTOPO-
'O TIOKa3bIBAIOT PEJICBAHTHOCTH UCIOIBb30BaHUs JSON-00BEKTOB MTPH XpPaHECHUH OOJBIIOTO
00beMa JIaHHBIX.
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Currently there are several methods of data storage, such as table and object, as JSON
objects. National and foreign scientists conducted studies on the comparison of performance
of relational database management systems and NoSQL database management system, but
there were no studies that compared the performance in data insertion and storage using
ordinary records and JSON objects within the relational database management system. An
experiment was carried out in terms of the real examples of corporate use of the database
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management system; the results show the relevance of the use of JSON objects in storage
of large volumes of data.

KaroueBbie cioBa: database management system, PostgreSQL, data storage, JSON,
productivity
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Jl7is TpaHCTIOPTUPOBKH JaHHBIX OpPTaHU3allld, B TOM YHUCIe (UHAHCOBOTO
CEKTOpa, UCIOJIB3YIOT pa3INYHbIe METOJbl XpaHEHMUsI, KOTOPbIE MO3BOJISIOT 11e-
JIOCTHO MEePEHOCHUTH OombIne 00bembl JaHHbIX. Ceroans B CY B/l ucnonb3ytores
pa3MYHbIC METOJMKHU XPAHEHUs, TAKHE KaK TaOMuIlbl M 00beKTHI. Mcronb3oBa-
HHE 00BEKTOB 00YCIaBIMBAETCS TEM, YTO MPHU pa3paboTke, Hanpumep, frontend
KOMITOHEHTOB MIPOEKTa He0OXOJUMO XPaHUTh JAHHBIE B BUJE KIIOY-3HAYCHUS,
YTO MO3BOJISIET OBICTPO MEHSTh 3HAYEHUS COCTOSIHHMSI KOMIIOHEHTA. |JlaBHBIM
MIPUOPUTETOM KOMIIAHWN SBIISETCS MOMyYeHUE OONIBIIET0 KOJIMYECTBA JAAHHBIX
3a MEHbIIIEE KOJMYECTBO 3aHUMAEMOT0 IIPOCTPAHCTBA Ha XpaHuuie. Cienys K
L[eJTH YMEHbILIEHUSI 3aHUMAeMOTr0 IPOCTPAHCTBA, KOMIIAHUH YacTO MPUOETaroT K
METO/IMKaM, KOTOpPbIE HalleJeHbl, KAK MUHUMYM, YMEHBIIUThH KOJIMYECTBO 3aIH-
cell B Tabnuuax. OHaKo yMEHbIIEHHE KOJIMUECTBa 3aiCel 3a CUeT YBETUUECHUS
KOITM4eCTBa aTpuOyTOB WK Oosiee IITyOOKOTr0 OMUCaHUsI KOHKPETHON 3allucH He
IIPUHOCHUT JKEJIAEMbIN PE3YyNbTaT, TAK KaK MOXKET BO3HUKHYTH JOIOJHUTEIbHAS
npobsiieMa B BUJAE JAOCTYIHOCTU JAaHHBIX WJIM MX HEHOPMaJUu30BaHHOCTh. Of-
HOMW 13 MpOOJIeM TOCTYITHOCTH SIBJISICTCS U3BJICUEHHUE TAaHHBIX U3 OOBEKTOB, HA-
npumep JSON-00bekToB. Takoe u3BIeUEHHE BIEUET 3a cOOOM OoJiee CI0KHYIO
CTPYKTYpYy 3ampoca. B ciydyae BO3HUKHOBEHUSI HEHOPMAaJIM30BaHHOCTHU JAHHBIX,
MOJKET MIPOU30MTH AyOIMpOBaHUE UM MCUYE3HOBEHME JIAaHHBIX U3 3aIllpoca, 4To
COOTBETCTBYET HapYLIEHUIO LETOCTHOCTH JIAHHBIX.

B crarbe OymyT paccMOTpeHBI peasibHble CIy4au, KOTOPbIE HUCIOJIb3YOTCS
B KOMIaHUSX C IEJIbI0 OINPE/EeHHs PEIEBAHTHOTO METO/]a XPaHEHUS JaHHbIX.
OOBeKThl KaK BapuaHT MEePeHOCa JaHHBIX MPUMEHSIOTCS B HEKOTOPHIX OaHKax
JAHHBIX JJI XpaHEHMsI XapaKTEPUCTUK NoJb30Bareseil. OnHako HET onpeaeeH-
HOTO OTBETa Ha BOMPOC 00 A((HEKTUBHOCTH TAKOM METOAMKU XPAaHECHHS HETO-
CPEICTBEHHO JAHHBIX.

B pabotax oTeuecTBEHHBIX U 3apyO0eKHBIX yUEHBIX OTMeuaeTcsi, 4To NoSQL
0a3pl JaHHBIX Ha TpuMepe MongoDB [1, 2] paboTatoT B psife cuieHapueB Obl-
ctpee, ueM ananoru B Buje CYBJl MS SQL [6] u PostgreSQL [3].

Opnnako B paborax [3, 4, 6] aBTOpPBI CpaBHUBAIN MMPOU3BOAUTEIBHOCTh Pa3-
HbIX apxuTekTyp CYB/l. B PostgreSQL peannzoBaHa BO3MOKHOCTb XpaHEHMSI
naHHbIX B BUsie JSON, 4TO MO3BOJISIET IPOBECTH MPSIMOM HKCIIEPUMEHT T10 BO3-
MOYKHOCTSIM JaHHOTro Tumna AaHHbIX B CYB/I.

OOBEKTBI MOTYT MPEACTABIATH COOO0M CiIeayIONe PA3HOBUIHOCTH:

1) naHHbIe TUIA KIIOY-3HAYCHUE,

2) CIIUCOK OOBEKTOB,

3) MHOTOYpOBHEBBIC JJaHHBIC B BU/JIC BJIOXKEHUS B MYHKT | JOMOTHUTEIHHBIX
00BEKTOB W/WJIH CIIHUCKA JaHHbIX.
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Takoit MeTon XpaHeHUs, 0COOCHHO MPU UCIOIH30BAaHUH CIHCKA OOBEKTOB,
MOBTOPSIET CBA3b B pessiiMoHHON CY B/l «onuH-KO-MHOTMMY, Ipeanosaras, 4ro
K OZIHOM 3aIlMCH OTHOCHUTCS MHOXKECTBO JIPYIMX 3amucend. Mertox Xopom Tem,
4YTO HE TpedyeTcsl co3aBaTh JOMOJIHUTENbHBIE CYLITHOCTU U JONOJHUTENIbHbIE
CBSI3U MEX]y CyIHOCTSIMH. [IprMepoM Mconb30BaHMs TAKOTO METO/Ia XpaHe-
HUS JJAaHHBIX MOKHO Ha3BaTh aHAJUTUKY KOMIAHUH IO PA3HBIM ITOKA3aTessiM,
TaKUM Kak, HallpuMep, BUJ SKOHOMUYECKOM €SI TEIbHOCTH, TOCKOJIBKY OpPTraHH-
3allM1 MOTYT UMETh HECKOJIBKO BUJIOB JAEATEIbHOCTH MApajlIEIbHO C OCHOBHBIM.
HcxonubiM (popMaToM MOCTaBKH JIaHHBIX JUIS aHAJTUTUKH, B OOJIBIIMHCTBE CITY-
YaeB, SBJISIETCS UCTIONIb30BaHUE 00bEKTa, KOTOPBIH CIIeIyeT MePEeBECTH B COCTO-
STHUE TaONMuUIBI 1715 00Jiee ONMTUMU3UPOBAHHOTO JJOCTYTIA K JAHHBIM.

B paGote mpesacraBieHbl pe3yabTaThl IPOBEACHHOTO UCCIIENOBAHUSA, KOTO-
pbI€ MOKA3bIBAIOT PEJIEBAHTHOCTH HCIIOIB30BAaHUSI OOBEKTOB KaK METO/ XpaHe-
HUS JAHHBIX U CPABHEHHE €r0 C OOBIYHBIM METOJOM XPaHECHHS.

Jlnst sxcniepumenTa ucnonb3zoBanack nocneanss sepcust CYB/] PostgreSQL
u s3bIKk nporpammupoBanus Python. Beibop CYBJl PostgreSQL obycnosien
TE€M, YTO MHOCTpaHHble KomnaHuu-noctaBmuku CYB]] mpekpamaror noa-
JIEPKKY CBOMX IIPONYKTOB Ha Tepputopuu Poccuiickoit Penepannu, 0IHAKO
PostgreSQL siBiisieTcst open-source NpoayKTOM, KOTOPBIA TOCTOSHHO MOJJIEP-
YKUBACTCS pa3HBIMU pa3padoTurkaMu. OTKPBITHIA HCXOMHBINA Ko PostgreSQL
MO3BOJIIET OpraHu3anusaM aenats cBou oopassl CYB/l, urto dakTtudecku gaer
opranuzanusM camocroarenbHo nogaepxxusatb CYBJ[. B CYB/] Gb110 coznano
TPH TaOJIULBI C UCIIOJIB30BAHUEM PA3HBIX METOJIOB XPAHEHUS:

1) oObIuHBIH,

2) JSON-00B€eKT ¢ NEpBUYHBIM KITIOUOM,

3) JSONB-00BEKT C IEPBUYHBIM KITFOUOM.

Jlnia sKciepuMeHTa MCToNIb30Bajics BhiAeneHHbI Windows cepBep co cle-
JYIOIIMMU XapaKTEPUCTUKAMU:

1) mpoueccop: 64-6utHsiii Intel Xeon Gold 6128 3,4GHz (6 sizep 12 notokoB),

2) O3V: 16I'b,

3) nocrostHHast mamsate Ha HDD,

4) OC: Windows Server 2016.

[Tpu obpamennu k opurmanbHoi qokyMeHTaruu PostgreSQL pa3nuiia mex-
ny JSON u JSONB onuceiBaeTcst Kak «THUITbI JaHHBIX JSON U JSONb IPUHUMAIOT
B Ka4eCTBE BXOJHBIX JAHHBIX MOYTH HACHTHUYHBIE HAOOPHI 3HaueHHH. OCHOB-
HOE MPAKTUYECKOEe OTIINYME 3aKiodaeTcs B apdexruBHocTr. Tum AaHHBIX json
XPaHHUT TOUYHYIO KOITUIO BXOHOTO TEKCTa, KOTOPHIi 00padarbiBaroniue GyHKIUN
JIOJKHBI TIOBTOPHO 00padarhiBaTh MPHU Ka)XIOM BBITIOJIHEHHUH. [laHHBIE jsonb
XpaHATCS B Pa3yIOKEHHOM JBOMYHOM (popmare, 4TO HEMHOIO 3aMeJII€T BBOJ
W3-3a JOMOJHUTENBHBIX 3aTpaT Ha MpeoOpa3oBaHUe, HO 3HAYUTEILHO YCKOPSIET
00paboTKy, TOCKOJIbKY MTOBTOPHBIN aHanu3 He TpeOyeTcs. Jsonb Takxke moaaep-
KHUBAET MHJEKCAIIUIO, YTO MOXKET OBITh 3HAYUTEIbHBIM IPEUMYIIIECTBOMY [7].

B xoze sxcniepumenTa ¢ momomisio Python remepupoBanuch cirydaiiHbie 3a-
MUCU pa3HOM AuHBI B KojaudecTBe 10 MITyK B COOTBETCTBUU C KOJIMYECTBOM
arpuOyToB. OlleHKa MPOU3BOIUTENIBHOCTH HE BKJIIOUaja BpeMsi, OTPauYCHHOE
Ha reHepalurio aTpuOyTOB, YTO MO3BOJISET 0oJiee TOYHO ONpPEAETUTh BpeMs 3a-
nucu cTpok. Beero mposeneHo 10 TecToB, MOKa3bIBAIOIIMX MPOU3BOAUTEIb-
Hocte 1000, 2000, 5000, 10 000, 20 000, 50 000, 100 000, 200 000, 500 000,
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1 000 000 3anuceii. Bce Tabnuiibl UMEIOT OMUHAKOBOE COJIEPKaHUE 32 CUET TOTO,
YTO MPOU3BOAMIIACH TEHEPALMsl IAHHBIX C MOCIEAYIOIIEeH OUepeHON 3aMKChI0
JIAHHBIX B TAOIUIIGI.

JI1st BU3yanu3anuu dKCIeprUMEHTa ObLTH BBIBENICHBI TPpaUKU ¢ pa3HBIM T10-
BeneHrueM BcTaBku. [lo ocu X ykazaHbl MOpsAKOBbIE METKH 3alKCEil, O OCU
Y — Bpewmsi, 3aTpaueHHOE HA BCTABKY JIAHHBIX.

Ha puc. 1 noka3an rpauk 3anucu CreHepUPOBAaHHBIX CTPOK MPH Pa3TUIHBIX
CLICHAPUSIX.
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Puc. 1. I'padpuk npousBomurensHocTH BetaBku 1000 cTpok
1000 row insert performance graph

Ha rpaduke BUAHO, 4TO BCE METONBI BCTABKH UMEIOT IIPUMEPHO OIHY U TY
K€ CEe30HHOCTh, OJJHAKO B OOJIBIIMHCTBE CIIy4aeB BHIOPOCHI HE COBIAAIOT, CKO-
pee BCero CyILECTBYET 3aBUCUMOCTb BBOAUMBIX JAaHHBIX OT BPEMEHHU, 3aTpaycH-
HOTO Ha BCTaBKY JIaHHBIX.

SIBHBIC TIpHU3HAKK BHIOPOCOB MpHUCYTCTBYIOT mpu BcrtaBke 10 000-50 000
CTpoK (puc. 2—4). [Ipu 3TOM B BEIOPOCAX YUACTBYIOT METOJIBI BCTABKH 00BHEKTOB,
orHako ipu 50 000 cTpokax HAYMHAIOT BBIJCIATHCS SIBHBIC BEIOPOCHI IO OOBIU-
HOMY THILY BCTaBKH.
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Puc. 2. Tpaduk npousBoautensHocT BctaBku 10 000 cTpok
10,000 row insert performance graph
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Puc. 3. Tpaduk npousBoputenbHocTH BctaBku 20 000 cTpok
20,000 row insert performance graph
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Puc. 4. Tpaduk npousBoautenbHocTH BetaBku 50 000 cTpok
50,000 row insert performance graph

ITpu BcTaBke 100 000—500 000 ctpok (puc. 5—7) HabrOmAeTCS 00OMmIAs TEH-
JICHITHSI HA CHHXPOHHOE 3aMeJJIeHHeE.
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Puc. 5. IT'paduk npousBoautensHocTH Bectasku 100 000 ctpok
100,000 row insert performance graph
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Puc. 6. IT'paduk npousBoautensHocTH Betasku 200 000 ctpok

200,000 row insert performance graph
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Puc. 7. IT'paduk npousBoautensHocTH BctaBku 500 000 ctpok

500,000 row insert performance graph

ITpu BcraBke 1 000 000 cTpok HaOMIOMAETCS CHHXPOHHOE 3aME/IJICHHE BCEX

THUIIOB BCTAaBKH, ITIOKAa3aHHOC HaA pUC. 8.
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Puc. 8. Tpaduk npousBoautensHocTH Bctaku 1 000 000 ctpok

Performance graph for inserting 1,000,000 rows
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IIpu npoBeieHNH HKCIIEpUMEHTA ObLTN BBISIBIEHBI BEIOPOCHI HA pa3HBIX 3Ta-
nax MCCIIe0BaHUs, OHAKO MX HAJIWYHE HE TMOBJIEKIIO 32 OO0 CyIIeCTBEHHOE
MU3MEHEHHE pe3ylbTaToB UCCIIe0BaHMs. BpIOpOCH MOKa3zaau pa3indyHOe MOBe-
JIEHUE OJIHOTO U TOTO K€ KOHTEHTA B PA3HBIX CLICHAPUSX 3aIUCH.

[lo pe3ynpraraM NpOBENEHHBIX IKCIEPUMEHTOB OBbLIN MOJYUYEHBI pPE3yiib-
TaThbl, IpecTaBiIeHHbIe B Ta0n. 1, 2. B tabn. 1 npencraBieHsl pe3yabTaTsl MO
BpPEMEHH BCTaBKHU JJAHHBIX 10 THIIAM U KOJIMYECTBY CTPOK. JlaHHBIE ObLIH OKPYT-
JICHBI 10 THICSYHBIX.

Tabnuya 1
CaoaHas Ta0JMuAa pe3yJIbTaTOB BCTABKH JaHHBIX
Summary table of data insertion results

Crpoxu/ Delta Delta Delta
SKCTICPUMEHT SIMPLE JSONB JSON simple/ simple/ JSON/
JSONB JSON JSONB

1000 0,430 0,443 0,430 2,826 0,021 2,806

2000 0,885 0,923 0,893 4,114 0,919 3,225
5000 2,268 2,349 2,278 3,445 0,455 3,004
10 000 4,082 4,160 4,087 1,861 0,116 1,747
20 000 8,393 8,024 8,411 2,680 0,214 2,472
50 000 20,623 21,105 20,640 2,288 0,087 2,202
100 000 42,440 43,390 42,474 2,189 0,078 2,112
200 000 84,277 86,076 84,276 2,090 0,001 2,092
500 000 223,542 227,550 222,852 1,762 0,309 2,065
1 000 000 439,304 450,719 440,008 2,533 0,160 2,377

Tabnuya 2
CponHasi Ta0/J1M1Ia CPABHEHUS 3aHUMAEMOI'0 TPOCTPAHCTBA
Space comparison summary table

Crpoxu/ Delta Delta Delta
SKCTIepMERT SIMPLE JSONB JSON simple/ simple/ JSON/
JSONB JSON JSONB

1000 0,51 0,67 0,67 23,881 23,881 0,000
2000 0,97 1,30 1,30 25,385 25,385 0,000
5000 2,33 3,16 3,16 26,266 26,266 0,000
10 000 4,61 6,28 6,28 26,592 26,592 0,000
20 000 9,41 13,00 13,00 27,615 27,615 0,000
50 000 24,00 31,00 31,00 22,581 22,581 0,000
100 000 48,00 62,00 62,00 22,581 22,581 0,000
200 000 96,00 125,00 125,00 23,200 23,200 0,000
500 000 240,00 311,00 311,00 22,830 22,830 0,000
1 000 000 481,00 623,00 623,00 22,793 22,793 0,000

W3 BhIIIENpUBEICHHBIX TAHHBIX MOYKHO CJIEIaTh BBIBOJ, YTO BCTaBKa OOBIY-
HBIM CITIOCOOOM OCYIIECTBIISIETCS OBICTpEE, TP 3TOM TAKXKE CYIIECTBYET MEHEe
3ameTHas pazHuua Mexay BcraBkoil JSON u JSONB 3amnuceil.
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B Tabn. 2 npencraBieHa pa3HUIIa 10 3aHUMAaeMOMY O0IIEMY TPOCTPAHCTBY
TaONuUIL Mocye ux 3anonHeHus. MccnenoBanue mokasano, 4To Ipy OOBIYHOM Me-
TOJIE BCTaBKH 00bEeM 3aHMMaeMOll mamsatu Ha Oonee yeMm 20 % MeHbIe, Yem
ripu ucnosibzoBanuu JSON u JSONB. Onnako pazHUIIBI 110 3aHUMAEMOMY TIPO-
ctpanctBy Mexay JSON u JSONB HeT u o0bsicHsSIETCSl 3TO TEM, YTO OHU Xpa-
HATCSI B OJJMHAKOBOW KOH(pUTypanmu. [leiasra mo 3aHMMaeMoMy TPOCTPAHCTBY
MEXTy OOBIYHBIM THIIOM U OOBEKTHBIMH ITPOU30IILIA U3-32 TOTO, YTO B OOBEKT-
HBIX TUIaX MOMUMO CAMHX JIAHHBIX XPAHSITCS KIFOUYH JAHHBIX, UTO YBEINYHBACT
pa3Mep OIHOM 3aIlUCH.

brina npoBeaeHa TONMOMHUTEIbHASL CEPUS SKCIIEPUMEHTOB, CBSI3aHHAs C OT-
HOIIIGHUEM KOJIMYeCTBa aTprOyTOB K pa3HHUIIE 3aHUMAaeMOTO MMPOCTpaHcTBa. Pe-
3yJIbTaT TMOKa3ajl, YTO pa3HHUIlA MEXYy OOBIYHBIM METOJAOM M OOBEKTHBIM KO-
nebnercs B npenene 25 u 30 %. Takum 00pa3oM MOXKHO clejiaTh BBIBOJ, YTO
WCIONIb30BaHUE OOBEKTHOTO METO/1a XPaHEHUS JaHHBIX TaK)Ke yBEJIMYUBAET 3a-
HHUMAaeMO€ MPOCTPAHCTBO HA HOCHUTEIIE.

Hcnonp3oBanne 00bEKTHOTO METO/Ia XPaHECHHUSI IAHHBIX Oy/IeT pEIeBaHTHO
B CJIEAYIOIIUX CIIydasiK:

1) TabnuIpl HE UMEIOT OOJIBIIION 00BEM JTAHHBIX,

2) UCIoJIb3yeMble B 00bEKTaX JaHHBIC JIYUIIIe MTOAXOMAT ISl XpPAaHSHUS B HUX
CBOMCTB, HAIIPUMEDP, COCTOSTHHUS KOMITOHEHTOB React.

Jloctyn Kk 00BEKTHBIM JIaHHBIM OCYIIECTBISIETCS CIOXKHEE, MOCKOIBKY Tpe-
OyeTcst JOMOIHUTENbHAS 3a]a4a 10 pa3BepTKe 00BbEKTa B TAOMUYHBIN THUII, YTO
MIPUBOJMT K JOTIOJIHUTEIHHBIM BBIYHCICHUSM [S]. OOHOBIEHHE 00BEKTA TaKKE
COTIPOBOXK/IA€TCS JIOTIOJIHUTEIbHBIMU CJIOKHOCTSIMU B BUJIE TOTO, UTO, B OTJINYUE
OT OOBIYHOM 3aMKCH, HY>KHO YKa3bIBaTh OOBEKT IEIMKOM C U3MEHSIEMOMN 4aCcThIO
YTO MOXET CTaTh CIEACTBUEM HAPYIICHHS 1IEJIOCTHOCTH JaHHBIX B Oymy1iem [5].

[Ipenyaraercs UCIONb30BaHNE KOHBEPTAIIMH OOBEKTHOM TaOIUIIBI B OOBIYU-
HYI0, 4YTO ONTUMH3UPYET padOTy C JAHHBIMHU U YAYUYIIUT XapaKTEPUCTUKHU Taod-
JUIBI KaK B pa3pes3e MPOU3BOAUTENIbHOCTH, TAK U B pa3pe3e 3aHUMAEeMOro JIUC-
KOBOTO MpocTpaHcTBa. Ha HaTHBHOM ypoBHE MpoOiieMa KOHBEPTALIMH PEIIaeTCs
C TOMOIIBIO OMEepaTopoB M (PYHKIUH 3ampoca, KOTOPHIC MOyYarT JOCTYI K
JAHHBIM TI0 K09y, ONTUMH3AIMS MOXKET TPOUCXOAUTHh BO BPEMS MOITYYCHUS
JAHHBIX U3 3aMpOCa, 4TO JIeJaeT BO3MOXXHBIM Ha Ha4aJIbHOM 3Tarle co37aTh HOP-
MaJIM30BaHHYIO TAaOIUIly C YIPOIICHHBIM JOCTYIIOM K JaHHbIM. [Ipumep omnu-
CaHHOM ONTUMM3ALIUU MTOKa3aH Ha puc. 9.

1 SELECT +d,first_name,patronymic, citizenship,date_of_bitrh
2 FROM test.json_tbl,

3 jsonb_to_record(data_json) as x(last_name text,

4 first_name text,

5 patronymic text,

6 citizenship text,

7 date_of_bitrh text);

Data Output Messages Notifications 7

5 By s &~

id
[PK] numeric

first_name
text

GVIHHYZKWAATWZXUKDSJKJDAQ ~ RKOODIJYWTNZFBEXWWKZWF... SH YTKIJCXSWI

DGOWNFPPVSYJCZKDNDSHUUQ. YPMBFUYDUNMEEIBELWUFBOM...  UT 'OQNHKEUREP
XEPCMQBTHGGZKFCYIVVODQZVN  ISHGUEXBMZIKNTOFDRPDPOW...  BX WVFIDXZBFR
XMKITRTJFQDVYTHNNZZKGTQSH ~ DLDCHEOGZARDCUDWFLHKGJE.. WV DPWNPLOLLZ
RDDKFYRAZYJIVJCIZPRVPDOFU PRUYBARJDRVIELCYWAWTRTJPL NG NBXZTZORJM

patronymic citizenship date_of_bitrh
8 e 8 8 e é

[ ]
d
1
2
3
4
5

R

Puc. 9. TIpumep npeoOpa3oBaHus 00bEKTa B TAOIHILY
Example of converting an object to a table
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OyHkuus jsonb _to text() moiay4yaeT 0ObEKT B 3alKCH U MPEACTABISIET €T0 B
BUJIE TIOJICH C yKa3aHHBIMH THIIAMH JaHHBIX. EciM MCronbp30BaTh oneparopsl,
nokaszaHHble Ha puc. 10, To KaxIplil arpuOyT MOJy4aeT BO3MOXKHOCTh HCIIONb-
30BaTh BHYTPEHHEE BIOXKEHUE, YTO TIO3BOJISIET O0JIee THOKO XpaHUTh JTaHHBIE.

SELECT
JS ->> 'lastname' AS LASTNAME,
JS ->> 'firstname' AS FIRSTNAME,
JS -> 'university' ->> 'bachelor' AS BACHELOR,
JS -> 'university' ->> 'master' AS MASTER,
JS -> 'university' ->> 'phd' AS PHD
FROM JSONTEST

Puc. 10. IIpumep npeoOpazoBaHus 00bEKTa C BIOKEHHBIME 00beKTaMK B Tabnuy (5]
An example of converting an object with nested objects into a table [7]

Hcnonb3oBaHue Ka)a0ro U3 3TUX METO/IOB 3aBUCHUT OT CLIEHApHsi, KOTOPbIN
OyneT B TaONuUIle-MCTOUHUKE, OJHAKO 3TH METOAbI MOKHO KOMOMHUPOBATH B OJI-
HOM 3aIpoce, YTO MO3BOJSET MAaKCUMATbHO 3(pPeKTUBHO MpeodpazoBaTh 0ObEK-
TBI B TaOJIULIBI.

3asBIEHHbIE KOMIIAHUAMHM METOAbl ONTUMHU3ALMU MPOCTPAHCTBA HE SBIIA-
IOTCSI PEJIEBAHTHBIMU, KaK MOKa3aHO B dKCIIEpUMEHTE cTarbu. Mcnonb3oBaHue
JSON-00beKTOB MPUBOIUT K YBEIHMUEHUIO 3aHUMAaEMOT0 MPOCTPAHCTBA 32 CUET
XpaHEHMs B 3alUCAX KJIIOYEW M UX 3HAYEHUH, B TO BpPeMs Kak Ui XpaHEHUs
JAaHHBIX B TaOIIMYHOM BHJI€ UCKIIIOYAET XpaHEHHE KITFOUeH B 3aMHUCsX, YTO cpa-
3y YMEHbILIAeT 3aHMMAEMOE€ MPOCTPAHCTBO OTHOCHUTENIBHO BBIIIEONHCAHHOTO
MeTofa XxpaHeHus. Taxxke ucnonb3zoBanue JSON-00bEKTOB HE TTOAXOIUT U IS
ONTUMHU3AIMU pabouero mporecca B KOMIaHUH, CIISIUATU3UPYIOIIelicsa Ha aHa-
JUTHKE, TaK Kak Ha rnpuMepe nsMeHeHus 3anucu onepauueit UPDATE tpeby-
€TCsl TIONHBINA BBOJ TIOJYYEHHON 3alHMCU C YYETOM HEOOXOAMMBIX M3MEHEHHIA,
YTO MOBBIIIAET PUCK YETOBEUeCKOro (hakropa. XpaHEeHHE JaHHBIX C TTOMOIIBIO
JSON-00beKkTOB ceroiHs UMeeT MepCreKTUBy A pa3paboTunKOB, TaK Kak pe-
aju3alys MOJTHOLIEHHOIO XpaHEeHHs mapaMeTpoB BHYTpHU pensaunoHHor CYB/]
MO3BOJIIET 00Jiee MIMPOKO MCIONb30BaTh OOBEKTHI B BUE CBOMCTB, Aenas 00b-
eKThl U UX CBOMCTBa 3amucsamu B 0aze nanubix. Jlns Poccuiickoit ®@enepammu
Takas peanuzanus B PostgreSQL — CYB/l ¢ OTKpBITBIM UCXOAHBIM KOJIOM CO3-
naet ansrepHaruBy NoSQL CVYB/I, takum kak MongoDB, koTopblii yacTUUHO
3a0JIOKUPOBAH B 00IaYHON peannu3aluu.
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