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N3 Oracle B Postgres
NO POCCUNCKUM pPefNibCaM.
HeouyeBupgHble HIOAQHCHI

TexHonornum
BO3MOXHOCTEN

JleBueHkO Huknta AHOopeesuny
[TnoTHmnkoB KOpun AnekcaHgpoBuny




MnopTo3amelieHne

[unpekTnBa npaBuUTENbCTBA Nepexoga Ha otevyecTBeHHoe 10

OcHoBHble HanpasneHus nmnopTtodamelleHuns: OducHoe MO, CnctemMHbIn
ctek, 1O paboTbl ¢ gaHHbIMK, [MpuknagHoe O

Onpepgenenne npuoputeTHbix NC gng nepeBoga Ha OTEYECTBEHHDLIN
cTek

BHepopeHne oTe4yecTBEHHOrO peLlleHns He HapyLllaeT bU3HEC-MPOLLECCHI.

[TOCTOAHHbIV npouecc TeCtnpoBaHnNd COBMECTUMOCTN OTEYHECTBEHHbIX
peLIJeHI/II;I, B TOM Ynucne C pa3/imdyHbiMnN MHTETPauniaMn

Poctenekom

TexHonornm BO3MOXHOCTEN




[louemy Postgres Pro?

Major Contributors

TexHn4eckas noggepxka

[lononHuTenbHble dnyn 1 Mogynu

ABTOPCKME PYCCKOA3bIYHbIE KYPChbI
N PyCCKOA3bIYHAA OOKYMEHTaLNS

CepTtudpunumponaHHbin PCTIK
ONCTPUBYTVB

PeecTtp oteyvecTtBeHHoro 10

Poctenekom

TexHonornm BO3MOXHOCTEN




— KaKas-To ApXUIEKTY




Knaccupumkauma NC no ypoBHIO OCTYNHOCTU B
COOTBETCTBUM C TexHn4YecKkou noInNTUKOu

Office Production Business Operational Business Critical Mission Critical

Pexunm pabotbl — 8/5 Pexunm pabotbl — 8/5 Pexunm pabotbl — 24/7/365 Pexunm pabotbl — 24/7/365

= SLA-95% = SLA-98% = SLA-995% = SLA-99995%
= RTO - 24 vaca = RTO - 24 vaca = RTO -1vac = RTO - 30 MuHyT
= RPO -7 cyTok = RPO - 24 yaca = RPO -12 vacos = RPO -3 yvaca

[eopes3eps — HET [eopesepB — HET [eopeseps - na [eopeseps - na

Poctenekom
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Office Production

Standalone




Business Operational

DC1
Active cluster
sync standby leader
Ei | Ei
\J y
bcs
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Business Critical

KackagHas pennukaums DC1 DC2

ACUHXPOHHas pennnkaumns Ha

) Active cluster Standby cluster
pes3epBHOM Nnouwiagke

sync standby leader standby leader replica
BoigeneHHbin NFS Ha

KaXAayo nnowanky

CuHxpoHusaumsa NFS mexay
naowagkamm

MNpunoxeHne Active/Passive

ABTOMAaTM3NpPOBaAHHOE
nepexsitoyeHne nnoLwapok
CKPUNTOM
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Mission Critical

= [loporocTosiwas nHppacTpykTypa DC1 DC2
* Ha cocegHen nnouwiagke sync/async Postgres cluster
pennnku sync standby leader replica replica

» BbigeneHHbin NFS Ha gByx OCHOBHbIX
nnowagkKax

ﬁ

< —
. (n:;:igon:g;zum NFS mexay i i i i
* Hwuskun latency cetu
* QoS
= [lpunoxeHue Active/Active
= Autofailover nnowapok bcs T T T T — A

DC3
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HwnarHocTnyeckasa nnatdopma

~ CepBMCbI
DB-sks02pon-db01r: Cepeuchl DB-sks02pon-db02r: Cepeuchl DB-sks06pon-db01: Cepeuchl DB-sks06pon-db02: Cepeuchl
Patroni oK Patroni oK Patroni oK Patroni oK
PostgreSQL oK PostgreSQL oK PostgreSQL oK PostgreSQL oK
Consul oK Consul oK Consul oK Consul oK
Vip-Manager IP OK Vip-Manager IP OK Vip-Manager IP oK Vip-Manager IP OK

Zabbix agent OK Zabbix agent OK Zabbix agent oK Zabbix agent OK

~ TeKywue 3HaYeHns

Num of CPU i Current CPU load Memory Used Num processes Open Files Patroni status

NoiEE : — —_— e Inactive repl. slotsN / A

Uptime logged in users ., ‘, - - - R R NO data

5 meean

Group Problems Zabbix Host Problem

“ 0 Vip-Manager no vip on sks02pon-db02r.ks.rt.ru 0e-sisizpon-dbiir [ORPON
- hwverage

DE-sks0fpon-dbd:
REPLICA

Consul active servers PG total conn

« OTCNEXWNBAHNE NBMEHEHUN TEKYLLINX U + OTCNEXMBaAHME PECYPCOEMKMX 3anpoCoB, C
PETPOCNEKTUBHBIX MokKazaTenemn Lenblo UX ONTUMU3aLNY;
NPOn3BOOANTENBHOCTH;

- cbop nokazatenen OC n CYB/[, gns

« nony4veHne nHopmaumm o6 NCNOHAEMbIX NpoBEOEHNA MPOAaKTUBHOIO yrnybneHHoro

ganpocax SQL; aHannsa NpPon3BOANTENBHOCTY;
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TexHn4yeckoe pelueHue rno 6bICTPOMY CO34aHNI0 30H
TECTUPOBAHUA N Pa3paboTKn

Active cluster

Backup (nfs) sync standby leader
E ~<if=Backu pr— E . E
- ] =
replica+zfs clone Restore WAL
6001 *
replica
6002
' -
(eo0z” ™ -
‘6004
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[TpoekT CKM
Business Operational

« App cluster: JDK 8, Glassfish 5, Nginx, Spring boot 2.3,
React

- DB Cluster: Postgres Pro Standard 13, Patroni, Vip-
Manager, Consul agent, pg_probackup

- NFS Storage: NFS-server
- DCS Consul: Consul server

- OC: PEO OC 7.2

DB cluster

sync standby
Vip-Manager

E. <R eplication

N\

Backup

X

NFS

leader

Vip-Manager

/

WAL

¥

I S b

IDCS Consul
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https://habr.com/ru/company/rostelecom/blog/566624/
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KomaHga NMHENHOro KomaHga murpauum
pPa3BUTUSA

CdopmumpoBaHa Ha nepumom npoekTa

MU pPaLnm;

® CylwecTByeT CpaBHUTENbHO JaBHO; OcHoBHag 3agava:
B BbipaboTaHbl Nnogxodbl, CGOPMMPOBaHDI ¥ BbINOMHUTbL MUTPaLMIO CUCTEMbI Ha HOBOE

KOMaHOHble UEHHOCTW; OKPYXEHNE B 3adaHHbIN CPOK;

B ObecnedynTtb cxogmm Tb HHDbIX;
B OcHoBHag 3agaydn — obecneydnTb OVMMOCTb Aa ;

[lpOeKTHble LLEHHOCTMW:
OONITOCPOYHOE pa3BUTHE NpPoOeKTa B

B Ob6ecneuntb cxoxee GyHKLUNOHMPOBaHNE

COOTBETCTBAN C 3alpoCamMin Oun3Heca.
CUCTEMBI MOCNEe MUrpaumu;

«He mewaTtb» KOMaHge pa3BUTUSA B NpoLecce

pa3pabdboTkn Murpaumm (N0 BOSMOXHOCTH)

Poctenekom

TexHonorMm BO3MOXHOCTEN




ba3a goaHHbIX, HTEerpauum

O6bem Mmurpauum, 06 bLEKTbI:
4YMCNO CXem = 4;
Tabnuy = 157;
npencrtaBneHnmn = /6;

Pa3smep murpupyemom b
271 GB;

OTyeTbl: 18 OTYETOB, CNOXHbIE CKPUNTHI $OPMMPOBAHNS
(cpepHee uncno - 180 ctpok SQL kopa Ha 1 oT4eT);

Yucno umHterpauunm (Oracle, Greenplum): 9
Yncno Tabnunu, OGHOBNAEMBIX MO UHTErpPauUnOHHbIM CBA3SM = 44,




TexHonornyeckKkue Ctekm

[1o murpaumn [locne murpauuu

" RHEL 7 " PEO OC 7.2

" Oracle 19¢ EE; " PostgresPro Std 13;
= JDK §; = JDK §;

» Glassfish 4; » Glassfish 5;

= Spring Boot 1.5; = Spring Boot 2.3;

» React. » React.

Poctenekom
TexHONorMM BO3MOXHOCTEN



Murpauusa B, oaHHbIX

Cospanune b/ (ora2pg)
B CooTBeTcTBME TUNOB (OblNO -> CcTano)

CospaHune pennukaTtopa (Ha ocHose OracleFDW)
m [lepmnogunyeckasn pennvkaunsa (pgCron)

m OTcnexmBaHme NsMeHEeHUN, BHOCUMbIX KOMaHOOW JIMHENHOTO
PasBUTUSA




Mogaynb pennukauumn - TpedoBaHus

N

T~
o
g

OpHOCTOPOHHAA pennukaumsa gaHHbiX Oracle -> PG

N A

T
o
~l

Jlyywe He BHOcuTb nameHeHus B b Oracle

N A

T~
e
L~

N Pennukauua — BPEMEHHO, Ha Nepuog, pa3padboTKn MUrpaummn

OHnanH — HeT HeobxoauMocCTw, nar 1-2 gHa - ONyCTUM

AN AN A
/ Y Y

[TpocTO M 6bLICTPO

YacTble popaboTkun, nepencnonb3oBaHmne

VAN Bbi60p — caMmonuncHbIn pennmkatop Ha ocHoBe Oracle FDW

T~
et
~l~

\
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Moagynb pennukaummn - peann3auus

REC entity TT| rec delete_strnt T3 | Aet insert_strnt T3 | Aec count_stmt
mocs.tarif_mounting delete from {entity}; insert into mes.tarif_mounting (branch_name, ki select count(™) from {entity};
db2l.bis3k_client delete from {entity} where snap: insert into db2lbis3k_client (master_id, snapshot select count(*) from {entity} wl

. yﬂlan e H M e B H e LIJ H MX Kn I-O L‘I e m db2l.itc_charges delete from {entity} where snap: insert into db2litc_charges (master_id, snapshot select count(*) from {entity} wl

db2l.cms_channel_elabeori delete from {entity} where snap: insert into db2l.cms_channel_elaboration (maste select count(™) from {entity} wl
db2l.r12_contragent delete from {entity} where snap: insert into db2l.r12_contragent (raster_id, snaps select count(*) from {entity} wi
dbal future_point_rtk_herr delete from {entity} where snap: insert into db2lfuture_point_rtk_hermes (master, select count(*) from {entity} wl

. Ta 6” M L||a (( M eTaD.a H H bIX)) db2l.mdmb_client delete from {entity} where snap: insert into db2l.mdmE_client (master_id, snapshe select count(*) from {entity} wl

dete from {entity} where snap: insert into db2l.misr12_hfct_curr_rate (master_id, select count(*) from {entity] wl

dlete from {entity}; insert into mes.address_promoe (id, id_channel, a select count(™) from {entity};
dlete from {entity}: insert into mes.branch_ref (id, parent_id, name, ¢ select count(™) from {entity);
P e I-I n M Ka L'I M ﬂ M H Te r p a L'I M O H H O ro Cn O ﬂ Jete from {entity}: insert into mes.capacity_ref (id, description, start select count(*) from {entity};
dlete from {entity}; insert into mes.cfo_ref (id, code, name, short_nai select count(™) from {entity};
Jete from {entity}: insert into mes.cms_branch (id, name) select id, select count(*) from {entity}:

. Pe I_In M Ka L'IM ﬂ OC H O B H O rO Cn Oﬂ dete from {entity}; insert inte mcs.cms_branch_branch_ref_mappint select count(*) from {entity};

. BOCCTaHOBneHI/Ie BHeLIJHI/IX Kn I'OL'Iel;I, REC fl_create teut WI Efk_enal::lled ﬁ’I
C I/I pro H I/I Sa LI.I/I ﬂ Seq u e n Ce ALTER TABLE IF EXISTS mcs.channel_history_data_mart ADD CON []

ALTER TABLE IF EXISTS mcs.channel_history_data_mart ADD CON []
ALTER TAEBLE IF EXISTS mcs.channel_history_data_mart ADD CON [ ]
ALTER TABLE IF EXISTS mcs.channel_history_data_mart ADD CON []
ALTER TABLE IF EXISTS mcs.hermes_results ADD CONSTRAIMT sy: [¥]
ALTERE TABLE IF EXISTS mcs.channel ADD COMSTRAIMNT channel_s [v]
ALTER TABLE IF EXISTS mcs.task ADD COMSTRAIMT task_rev_man [v]
ALTER TABLE IF EXISTS mcs.task ADD COMNSTRAINT task_parent_ti [¥]

ALTER TABLE IF EXISTS mcs.channel_aud ADD COMSTRAIMT chan [w]




AfanTauns NpunoXeHnu

Mopgynb agpa Mopaynb
(legacy) OTYETHOCTU

Mopaynb

Moaynb aaopa
CUHXPOHM3aUnK Ay AP

[lpoekTHOE pelleHne — gopadboTaTtb NPUNOXEHMSA A9 BO3MOXHOCTU 3arnycka Ha 060oux
CYB[;

- EpuHaga kogoBas 6a3a

- O6uwme aptedakTbl (jar, war-pannbl)

CnoxHocTb — apantauma SQL 3anpocoB ansa pabotbl B o6oux CYB/]
OOHOBPEMEHHO




SQL-3anpocbl B npunoxeHusax (1)

ORM (JPA, Hibernate)

able(schema = "MCS", name = "ADDRESS")

public class Address extends AbstractAddress{

iSequenceGenerator(name = "ADDRESS_SEQ", sequenceName = "ADDRESS_SEQ", initialValve = 1, allocationSize = 1)
iGeneratedValue(strategy = GenerationType.SEQUENCE, generator = "ADDRESS_SEQ")

iColumn(name = "ID")
private Long id;

iColumn(name = "FIAS_CODE_STREET")
private String fiasCodeStreet;

Hibernate Query Language

iQuery("select regionId from Address group by regionId order by regionId asc")
fun findA11lRegionIds(): List<Long?>

dQuery (
"select distinct a from Channel ch join ch.addressBnew a where a.regionId is not null and ch.lastMileType=1 and " +
"ch.closed=false and a.ylLatitude is not null and a.ylLongitude is not null and a.closePointRTKId is not null"

)
fun findAllForGetFuturePoint():List<Address:



SQL-3anpocbl B npunoxeHusx (2)

B QueryDSL

sqlString
leftJoin( join: "MCS.ADDRESS address ON address.ID = channel.ADDRESS_B_ID")
JdeftJoin( join: "MCS.REGION_REF region ON region.ID = address.REGION")
.where(
expr " (" + FillInClause( colMame: "region.ID", rflList as List<Any>)
+ orValue
+

+ TillInClavse(
colMame: "contractProvider.BRANCH_ID",
mrfLlist as List<Any=?

+ orValue

+ fillInClause(
colMame: "channel.BRANCH_REF_ID",
mrfList as List<Any>?

+ IIJII + IIJII

case
wh
Ca

B 3anpochkl «B YNCTOM BUOE»

en cp.elaboration_tech_sol_lifetime is not null then
se
when fprtk.construction_year is not null
or fcprtk.ground_cost is not null
or fprtk.fabric_length is not null then
case
when
-- 1 ycnoeue

(add_months(trunc(to_date(cast(fprtk.construction_year as varchar(50)), 'Y¥YYY"'), '¥YY
12) - interval '1' second <= add_months(cast(cp.elaboration_tech_sol_lifetime as date

12)

and fcprtk.ground_cost < (cp.ELABORATION_INSTALL_FEE + cp.ELABORATION_MONTHLY_FEE + c
and {{munths_een{cast{add_munths{ trunc(to_date(cast(fprtk.construction_year as v
cast(cp.elaboration_tech_sol_lifetime as date)) % s_pa_c_ca_exp.COST) + fcprtk.ground

or



NMpo6nembl SQL B JDK npunoxeHusax

Ob6wue npobnemsbi

Tunbl nonen (date, number, boolean), pernctpo3zaBMCUMOCTb, KBOTUPOBAHHbIE
noeHtTudmukartopesl, null B string), crporas tunusauums (fk v 1.4.)

ORM (JPA, Hibernate)

SpringBoot 1.5 (NamingStrategy), SpringBoot 2.3 + Glassfish 5

Hibernate Query Language, hibernate envers
B QueryDSL

Boolean (case “expression” when “constant” then ...

B 3anpochbl «B YACTOM BUOEY

ApanTtauus gnsa paéotbl B o6oux CYB/[, cnoxHbie ¢yHkumu, Orafce.



«O6Lwme» npobrembl

Tnnbl Nonen, HKaHChI
B String + null

B Date - conepxut Bpems B Oracle, He cogepxut B PG
Number vs Numeric:

bes ykasaHus TOYHOCTU 1 MacluTaba co3naét ctondeu, B KOTOPOM MOXHO COXPaHATb YNCNOBbIE 3HaYEeHUs Ntobomn
TOYHOCTM U MacwTaba B npeaenax, Nnogaep>XmuBaemMbix CUCTEMON. B ctonbue aToro Tuna BXoAaHble 3HA4YEHUS He byayT
NPUBOAUTBLCSA K KakOoMy-nnbo macwTaby, Torga Kak B ctonbéuax numeric ¢ sBHO 3agaHHbIM MacliTabom 3Ha4YeHus
noaroHaTca nop atoT macwTtab. (Ctangapt SQL yTBEpXaaeT, YTO NO yYMOMYaHMIO OOMXKEH YCTaHaBnmBaTbcsa MacwTtab O,
T. €. 3Ha4YE€HUA OO0IKHbI NPUBOANTLCSA K LenbiM Yncnam. OgHako Mbl CHMTAEM 3TO HE OYeHb nones3HbiM. Ecnu ans Bac
BaXHa NEPEHOCNMOCTb, BCerga ykasbiBante TOYHOCTb U MacLluTab siBHO)

B Boolean

select ... from some_table where boolean_field select ... from some_table where boolean_field = '1'

select ... from somgAtable where boolean_field = 1



ApanTtaumsa ana paboTtbl B obonx CYB/] (1)

Greatest, least

3ameTbTe, UTo PpyHKUMn GREATEST n LEAST He onucaHbl B ctaHgapTte SQL, HO yacTo peanusyiotca B CYB/[] kak pacwmpeHus. B

HekoTopbix apyrux CYBM onun moryT Bosepawatb NULL, korga He Bce, a nio6on n3 aprymeHtoB paseH NULL.

months_between, add_months, to_date, TO_CHAR(.., 'DDD’)

MONTHS_BETWEEN returns number of months between dates datel and date2. If datel is later than date2, then the result is
positive. If datel is earlier than date2, then the result is negative. If date1 and date2 are either the same days of the month or both
last days of months, then the result is always an integer. Otherwise Oracle Database calculates the fractional portion of the result

based on a 31-day month and considers the difference in time components datel and date2.

Q Orafce - Oracle’s compatibility functions and packages



ApanTtaumsa ana paboTbl B obonx CYB/L, (2)

LISTAGG (DISTINCT)

HpeBoBugHbie 3anpockl, CTE

select sequence.nextval from dual
B SEQUENCE

select nextval(‘sequence’)

B LIMIT vs ROWNUM = FETCH NEXT ROWS ONLY
JOB -> pgCron, @Sheduled

B in (..many values..) ->in (select ...



NMpo6nembl SQL B JDK npunoxerHunsax

ORM (JPA, Hibernate)

SpringBoot 1.5 (NamingStrategy), SpringBoot 2.3 + Glassfish 5

Hibernate Query Language, hibernate envers
B QueryDSL

Boolean (case “expression” when “constant” then ...



MIHTepecHble 3anpochl (1)

B kakon 6a3e Mbl Haxognmca?

select coalesce(cast(null||'ora' as varchar(100)), 'pg') db type from dual

[OesonHon TO_DATE

with dates as (
select to date('19.02.2020', 'DD.MM.YYYY') dt from dual
union all

select to date('21.02.2020', 'DD.MM.YYYY') dt from dual

)
select TO DATE (dt, 'YYYY-MM-DD HH24:MI:SS') from dates

OrpaHunyeHune no nepuvony

. trunc (bdf2.PERIOD, 'MM') = (SELECT ADD MONTHS (trunc (SYSDATE, 'MM'), -1) FROM dual)



MIHTepecHble 3anpocsl (2)

Heckonbko ROWNUM

select * from
( select ... and rownum = 1

union all
select ... and rownum = 1 )

and rownum = 1

[1BonHOWM arperart

select COUNT (max (some field)) select count(*) from
from (
. group by .... - select max(some field) from ...
group by ....

) g



MIHTepecHble 3anpoctl (3)

3anpoc ¢ MakKCMyMOM

SELECT HR.* FROM SOME TABLE HR SELECT * FROM
WHERE HR.ADDRESS ID = (

(SELECT AD.ID FROM SOME TABLEZ AD SELECT
WHERE AD.ID = DENSE RANK () over
(SELECT CH.ADDRESS B ID (partition by HR.ADDRESS ID
FROM SOME TABLE 3 CH order by HR.PROCESS DATE desc) DENSE R,

WHERE CH.ID = 517425 - HR.*

) FROM SOME TABLE HR

AND HR.PROCESS DATE = ) Q where DENSE R = 1

(SELECT MAX (HR.PROCESS DATE) FROM
SOME TABLE)

AND ..
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Cnacunb6o 3a BHUmMaHue!

Bcerpa Ha cBa3u
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https://facebook.com/Rostelecom.Official/
https://twitter.com/#!/Rostelecom_News
https://vk.com/rostelecom
https://www.instagram.com/rostelecom.official

