4.2

KYINMJTEHO HA

Co3aaem CTeHA,

S KLAB,‘GLHI IKchQ1M 1-0ro y3na: vsel.sXXXXXX, (XXXXXX - Baw HOMep CTyAeHTa).

PaboTa cteHaa 6 YacoB. 2 NONbITKW 3anycka CTeHAa.

1. Hag Ttekctom Haxmute kHonky “"Co3gatb cTeHp”. Kaxpabin cTeHz co3paH noa
onpegenieHHyto TeMy Kypca. Cenyac Bbl HaxoauTech B Teme - 4. Baanaauyuna pesepBHbIX
KOMWUN , 3TOT CTEHA He NOAOWAET NoA NpakTUUYecKmne 3aHATMA U3 APYrux NyHKTOB Kypca.

3anyck 0bbivyHO NAET Ao 10 MUHYT, B peakunx caydasx - 40 30 MUHYT.

2. [locne co3pgaHua cTeHAa BaM HY>XHO 3auty no SSH Ha sbox.slurm.io ¢ f0rvMHOM W
naposem n3 amyHoro KabuHeta (https://edu.slurm.io/):

ssh s@0PRO1@sbox.slurm.io
s000001 Hy>XHO 3aMeHUTb Ha Ball HOMep CTyAeHTa

[anee BaM Hy>XHO NeEPENTN Ha CaM CTeHJ, (Sbox aBaseTca NpPoCTo JuMpP-XOCTOM U He
NOHafobUTCA KpoMe Kak A5 BXOAa):

ssh vs@1.s000001
s000001 cHOBa HY>XHO 3aMeHUTb Ha Balll JNYHbIN HOMEP CTYAEHTa

Ha xocte vsO1 y Bac ectb nosHble Npaga (BkaroYas 6ecnaponbHbiv sudo):

sudo -1i
byabTe OCTOPOXXHbI U HE CIOManTe CTEHA A0 NPOXOXAEHWA BCEX 3a4aHUN )

NMpakTuka: Baanpgauunsa pesepBHbIX KOMUNA

Mo>keTe 3anyCTUTb CKPUMNT Ha CTeHAe ~/practice/lecturel/3.backup_validation.sh,
KOTOPbIW 3anyckan cnukep B BUAEO.

v nponTtuch NO waram TekyLlen npakTuke

- https://gitlab.slurm.io/postgres/slurm_course/-
/blob/main/practice/lecture1/3.backup_validation.md, Takxxe npeacraBneHa oHa ganee
HVXXEe MO TeKCTy.



Banudayus pe3epsHbix Konuu

[lpoBepKa pe3epBHbIX KOMWK, HABEPHOE, O4HA U3 CaMbIX CIOXHbIX Npob6aem
Pe3epPBHOro0 KOMMPOBaHUA. HEBO3MOXXHO CTO NPOLLEHTOB ObITb YBEPEHHbIM, UTO
CO3jaHHas pe3epBHaa KONMA MOXeT ObiTb BOCCTAHOB/IEHA, TaK KakK HEeNb35
rapaHTUpPOBaTh, UTO AaHHble Knactepa PostgreSQL byayT ycnelwwHo 3anncaHbl Ha AUCK U
OCTaHYTCA HEU3MEHHbIMM NPOAO/KUTENBHOE BpeMs Npu cboe ¢panaoBou CUCTEMbI UK
BbIXOAA W3 CTPOA AMCKOBOro pens maccma. Ho eCctb Mepbl, KOTOpble NO3BOAAOT
CHU3WTb PUCK BO3HUKHOBEHUA TakMX CUTyauUn K MUHUMYMY UK, BO BCAKOM C/lyyae,
y3HaTb O cbOAX B XpaHeHuM 6a3bl AaHHbIX 3a61aroBpeEMEHHO A0 MOABAEHUS
Kputnyecknx cntyaumm B paborte CYb/J PostgreSQL. [laBaute nonpobyem
CMOZENANPOBATb CUTYaLMIO, KOrAa BO3MOXEH cbon B 6aze gaHHbIX.

1. NHnumanmsnpyem HoBbIV kKnactep 6a3 gaHHbIX. KOHTPOAbHbIE CYMMbIl BbIKNHOYEHDI.
[na 3TOro oCTaHOBUM Knactep Ha nopty 5432 1 yaanum ero Katanor.

postgres$ pg ctl -D /var/lib/pgsql/12/main5432 stop
postgres$ rm -rf /var/lib/pgsql/12/main5432/*
postgres$ pg ctl initdb -D /var/lib/pgsql/12/main5432

The files belonging to this database system will be owned by user "postgres”.
This user must also own the server process.

The database cluster will be initialized with locale "en US.UTF-8".

The default database encoding has accordingly been set to "UTF8".

The default text search configuration will be set to "english".

Data page checksums are disabled.

fixing permissions on existing directory /var/lib/pgsql/12/main5432 ... ok
creating subdirectories ... ok

selecting dynamic shared memory implementation ... posix

selecting default max_connections ... 100

selecting default shared buffers ... 128MB

selecting default time zone ... UTC

creating configuration files ... ok

running bootstrap script ... ok

performing post-bootstrap initialization ... ok

syncing data to disk ... ok

initdb: warning: enabling "trust” authentication for local connections
You can change this by editing pg hba.conf or using the option -A, or
--auth-local and --auth-host, the next time you run initdb.

Success. You can now start the database server using:

/usr/pgsql-12/bin/pg ctl -D /var/lib/pgsql/12/main5432 -1 logfile start
2. [locneaHAa KOMaHAa NoKasbiBaeT, Kak HaZo 3anyCcTuUTb Knactep. MeHseM HEeMHOro
KOMaHAy, ANna Hawero yaobcrtea. [yTb 40 ¢pannos knacrtepa 6a3 gaHHbIX 4OKEH ObiTb
3aKaH4YMBaTbCA HAa Main5432, Homep nNopTa Ha KOToOpoM byaeT 3anyLieH kaacrtep. U
dnar -1 logfile HaM He Hy>XeH, bysemM nucaTtb B CTaHAapTHbIVM dann noroe postgres-a,
NyTb O KOTOPOro MOXHO NOCMOTPETb B KOHPUTrypaunoHHOM dawnne postgresql.conf.

postgres$ pg ctl -D /var/lib/pgsql/12/main5432 start

waiting for server to start....2021-063-30 19:53:24.086 UTC [25044] LOG: starting
PostgreSQL 12.6 on x86 64-pc-linux-gnu, compiled by gcc (GCC) 4.8.5 20150623 (Red Hat
4.8.5-44), 64-bit



2021-03-30 19:53:24.086 UTC [25044] LOG: 1listening on IPv4 address "127.0.0.1", port
5432

2021-03-30 19:53:24.090 UTC [25044] LOG: listening on Unix socket
"/var/run/postgresql/.s.PGSQL.5432"

2021-03-30 19:53:24.097 UTC [25044] LOG: listening on Unix socket
“ftmp/.s.PGSQL.5432"

2021-03-30 19:53:24.109 UTC [25044] LOG: redirecting log output to logging collector
process

2021-03-30 19:53:24.109 UTC [25044] HINT: Future log output will appear in directory
i o

done

server started

3. MpoBepsieM cocTosiHMe 6a3bl JaHHbIX

postgres$ pg ctl -D /var/lib/pgsql/12/main5432 status

pg_ctl: server is running (PID: 25044)
/usr/pgsql-12/bin/postgres "-D" "/var/lib/pgsql/12/main5432"

4. Co3paanm HOBYHO H6a3zy AaHHbIX

postgres$ psql -c "create database test_checksum";
CREATE DATABASE

5. 3anyctum ytuanty pgbench. OHa chopmunpyeT TectoBble TabanLbl, 3aNOAHUTL UX
AaHHbIMKU. Boobuye ytuanTta pgbench npegHasHauyeHa gna NnpoBeAEHUA Harpy304HbIX
TeCTOB.

postgres$ pgbench -i -d test checksum

dropping old tables...

NOTICE: table "pgbench_accounts™ does not exist, skipping
NOTICE: table "pgbench branches™ does not exist, skipping
NOTICE: table "pgbench history"” does not exist, skipping
NOTICE: table "pgbench tellers™ does not exist, skipping
creating tables...

generating data...

100000 of 100000 tuples (100%) done (elapsed ©.12 s, remaining ©.00 s)
vacuuming. ..

creating primary keys...

done.

6. [locMOTpUM Kakue gaHHble ecTb B Tabaunue pgbench_branches

postgres$ psql -d test checksum -c "select * from pgbench branches”
bid | bbalance | filler

(1 row)
7. Hangewm, rae dusnyeckm HaxoamTca gaHHasa Tabanua Ha gucke. [na atoro
BOCMOAb3yeMca cucteMHoun dyHkumen pg_relation_filepath

postgres$ psgql -d test_checksum -c "select pg relation_filepath('pgbench_branches')"
pg _relation_filepath

base/16428/16442
(1 row)

8. OctaHoBMM cepBep PostgeSQL

postgres$ pg ctl -D /var/lib/pgsql/12/main5432/ stop



waiting for server to shut down.... done
server stopped

9. 3anaem B ¢pann Tabnuubl pgbench_branches 1 B KOHUe dania BCTaBUM NMPOU3BOJIbHbIN
TEKCT

postgres$ nano /var/lib/pgsql/12/main5432/base/16428/16442
10. 3anycTnm Hal Knactep

postgres$ pg ctl -D /var/lib/pgsql/12/main5432/ start

waiting for server to start....2021-03-30 18:37:22.712 UTC [24423] LOG: starting
PostgreSQL 12.6 on x86_64-pc-linux-gnu, compiled by gcc (GCC) 4.8.5 20150623 (Red Hat
4.8.5-44), 64-bit

2021-03-30 18:37:22.712 UTC [24423] LOG: 1listening on IPv4 address "127.0.06.1", port
5432

2021-03-30 18:37:22.715 UTC [24423] LOG: listening on Unix socket
"/var/run/postgresql/.s.PGSQL.5432"

2021-03-30 18:37:22.721 UTC [24423] LOG: listening on Unix socket
“/tmp/.s.PGSQL.5432"

2021-03-30 18:37:22.734 UTC [24423] LOG: redirecting log output to logging collector
process

2021-03-30 18:37:22.734 UTC [24423] HINT: Future log output will appear in directory
sl s

done

server started

11. lNocMmOTpUM Kakmne AaHHble y Hac B Tabanue pgbench_branches

postgres$ psql -d test checksum -c "select * from pgbench branches"
12. MNepeco3gaanm Tabamuy pgbench_branches

postgres$ psgl -d test checksum -c "drop table pgbench_branches”
postgres$ pgbench -i -d test checksum

dropping old tables...

NOTICE: +table "pgbench branches” does not exist, skipping

creating tables...

generating data...

100000 of 100000 tuples (100%) done (elapsed ©0.15 s, remaining ©.00 s)
vacuuming. ..

creating primary keys...

done.

i) HDOBEDHM BKNKHOYEHDbI 1IN Y HAC KOHTPOJIbHbIE CYMMbl 1N HET

postgres$ psql -d test checksum -c "select name,setting from pg settings where name =
‘data_checksums';"

name | setting
________________ +__...____.__
data checksums | off
(1 row)

C 12 Bepcumn PostgreSQL ctana BbinyckatbCA yTUAUTA pg_checksums, KOTOpasa Nno3Bosisier
BKJHOUATh WA OTK/KOUATb KOHTPOJIbHbIE CyMMYy B Ba3e gaHHbiX. 1o 12 Bepcnmn MOXHO

OblNI0 BKAKOUNTL KOHTPO/IbHbIE CYMMbI TO/IbKO Nepee3aoM Ha Ty Xe Bepcuto PostgreSQL
yepes Normyeckne pesepBHble KOMUMU.

14. YT06bI BKAKOUUTL KOHTPONAbHbIE CYMMbl HY>XKHO OCTAHOBUTb TEKYLLUMIA IK3EMMNAAP
PostgreSQL



postgres$ pg ctl -D /var/lib/pgsql/12/main5432 stop
waiting for server to shut down.... done
server stopped

15. BbINOAHUTL YTUAUTY pg_checksums, NepejaB B KayeCTBe BXOAHOIO napameTpa nyTb
40 ¢pannoB Basbl AaHHbIX

postgres$ pg checksums -D /var/lib/pgsql/12/main5432 -e
Checksum operation completed

Files scanned: 1274

Blocks scanned: 6036

pg_checksums: syncing data directory

pg checksums: updating control file

Checksums enabled 1in cluster

16. 3anyckaem knactep PostgreSQL

postgres$ pg ctl -D /var/lib/pgsql/12/main5432 start

17. TE‘I'IE‘pI:: rnpogesiaem OlATb TE XKE ,ﬂ,E‘ﬁCTBMFI BHECEHWHKO NO BHECEHWHO NMPON3BOJIbBHOTIO
TEKCTd B Cbaﬁfl ba3 ANadHHbIX. ,ﬂ,J'IFI 3TOTO CMOTPUM KdKWe eCTb 3dlNnCKh B Taﬁ)"IMLI,E‘
pgbench_branches

postgres$ psql -d test checksum -c "select * from pgbench branches"
bid bbalance | filler

18. Haxoaum nyTtb o ¢panna

postgres$ psql -d test checksum -c "select pg relation filepath('pgbench branches')"
pg relation_filepath

base/16384/16420

(1 row)

19. OctaHaBavBaem knactep PostgreSQL

postgres$ pg ctl -D /var/lib/pgsql/12/main5432 stop
waiting for server to shut down.... done
server stopped

20. BHOCMM npoun3Bo/ibHLIM TekCT B ¢pann base/16384/16420

postgres$ nano /var/lib/pgsql/12/main5432/base/16384/16420
21. 3anyckaem knactep PostgreSQL

postgres$ pg ctl -D /var/lib/pgsql/12/main5432 start
waiting for server to start....2021-03-30 20:13:10.697 UTC [25287] LOG: starting
PostgreSQL 12.6 on x86_64-pc-linux-gnu, compiled by gcc (GCC) 4.8.5 20150623 (Red Hat
4.8.5-44), 64-bit

2021-03-30 20:13:10.697 UTC [25287] LOG: listening on IPv4 address "127.0.0.1", port
5432

2021-03-30 20:13:10.701 UTC [25287] LOG: listening on Unix socket
"/var/run/postgresql/.s.PGSQL.5432"

2021-03-30 20:13:10.708 UTC [25287] LOG: listening on Unix socket
"/tmp/.s.PGSQL.5432"

2021-03-30 20:13:10.721 UTC [25287] LOG: redirecting log output to logging collector
process

2021-03-30 20:13:10.721 UTC [25287] HINT: Future log output will appear in directory
cloge

done



server started
22. [pobyemM npouuntatb gaHHble C TabauLbl pgbench_branches

postgres$ psql -d test checksum -c "select * from pgbench _branches"
WARNING: page verification failed, calculated checksum 10191 but expected 56854
ERROR: 1invalid page in block @ of relation base/16384/16420

A Nnoay4yaem OLIJHEDI(y O HeCcOoBlaaeH1i KOHTpDJ’IbeIﬁ CYMM Ha CTPpaHWUbl AdHHbIX

23. Ho kak Ham BCe-Taku NpoumnTaTh AaHHbIe U3 TabauLbl Aaxke Npu TOM, UYTO Y Hac
KOHTPOJIbHbIE€ CYMMbl HE COBMaAarOT?

[lns 3TOro ecTb CneuranbHbi CUCTEMHbIV NapaMeTp ignore_checksum_failure. [Mpw
3HAUYEHUW on AAHHbIA NapaMeTP NO3BONSET NTHOPUPOBATb OLINOKM, CBA3AHHbIE C
KOHTPOJIbHbIMW CYMMaAMMW. r|0|'|p06y9M MM BOCNOAb30BATbCA U N3BJ1IEYb AdHHbIE N3
Tabanuybl pgbench _branches

postgres$ psql -d test checksum -c "SET ignore checksum failure = on; select * from

pgbench branches”
WARNING: page verification failed, calculated checksum 10191 but expected 56854

bid | bbalance | filler
____________ R
1717990241 | 1685284467 |
(1 row)

Buanm, 4to 3anpoc oTpaboTan, HO AaHHbIE CUIBHO OTANYAKOTCA OT UCXOAHbIX AAHHbIX.
[loBpexaeHa CTpaHNLLA AaHHbIX.

4.3



[lomaluHee 3ajaHne
Pusnyeckoe noBpexaeHne nHaeKca

1. Hantn ¢pann nHaekca. OctaHoBuTb 3k3emnaap PostgreSQL. BHecTtn B Hero nameHeHuns
1 3anyctuTtb ak3emnaap PostgreSQL

2. [NonpobosaTb 06paTUTLCA K MHAEKCY B 3anpoce select

3. [lpoBepuTb MHAEKC C MOMOLbIO pacwmpeHus amcheck

Yek-1ucm

1. bbin BbIGpaH MHAEKC U3 6a3bl AaHHbIX.

2. HanaeH nyTb pacnonoXeHunsa nHaekca

3. OctaHoBAeH 3k3emnaap PostgreSQL n BHeCeHbl NI3MEeHeHWsA B TENO

4. 3anyuweH 3k3emnaap PostgreSQL n npu obpawerHnn K nHAeKCy BblgaeTcs owmnbka
5. [lpoBeaeHa b/} ¢ nomMmowbro pacwmnpenma amcheck

Pemmenue:

1. Haittu daiin uaaekca. OctanoButh 3x3eMiuisip PostgreSQL. BHecTu B Hero usMeHeHus u
3aITyCTHUTB SK3eMIuiap PostgreSQL

postgres$ psql -d test checksum

psgl (1l2.%6)

Type "help"™ for help.

5432=> create extension amcheck;

CREATE EXTENSION

5432=> SELECT bt index check(c.cld), c.relname, c.relpages
FROM pg index 1

JOIN pg epclass op ON 1.andelass[0] = gp.oid
JOIN pg am am ON op.opcmethod = am.oid

JOLN pg ‘clags @ @GN d.dndexrelid = @.01d

JOIN pg namespace n ON c.relnamespace = n.oid
WHERE am.amname = 'btree'

AND c.relpersistence != 't'

AND i.indisreadAF-aND lLedndlsgalid;

KYTJ EB’HGl H List of relations

Schema | Name | Type | Owner | Table
SKLADCHIK.COM . ....- et 1 et gyl v

gue & g O Ccin®ts pkey index postgres pgbencl., sceeunts

Pl e pgbench branches pkey 1ndex postgres pgbench branches

|
publie | pgbench tellers pkey 1ndex postgres pgbenieh. tellers
(3 rows)




5432=> SELECT pg_relation_ filepath ('pgbench_accounts_pkey');
pg Yelation filepath

base/24586/24607
(1 row)

postgres$ nano ./12/main5432/base/24586/24607

2. ITlonpoboBaTh 0OPATUTHLCS K UHJIEKCY B 3aIIpOCe select

postgres$ psqgl -d test checksum

pagl ({12.6)

Type "help" for help.

5432=> select * from pgbench accounts where aid=1l;

ERROR: invalid page in block 3 of relation base/24621/24642

3. IIpoBepuTh HHIEKC C IIOMONIBIO PACIIUPEHUS amcheck

53432=> SELECT bt index check(c.ci1id), c.relname, c.relpages

FROM pg 1ndex 1

JOIN pg opclass op ON 1.indclass[0] = op.oid

JOIN pg am am ON op.opcmethod = am.oild

JOIN pg class ¢ ON 1.indexrelid = c.oid

JOIN pg namespace n ON c.relnamespace = n.oid

WHERE am.amname = 'btree'’

AND c.relpersistence != 't

AND 1.1ndisready AND 1.indisvalid;

ERROR: 1item order invariant violated for index "pgbench accounts pkey"
DETAIL: Lower 1index tid=(1l,13) (pcints to heap tid=(0,12)) higher 1ndex
tid=(1,14) (points to heap tid=(0,10)) page 1lsn=0/11A8C1AQ.



