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PostgreSQL - KpaTko onncaHue

JlecHa 3a KoHpurypupaHe n aaMmMHUCTpUpaHe

[Moapo6HO AOKYMeEHTUpaHa

bbpsa

be3nnaTtHa

CrtabunHa

MHOroyHkUnoOHaHa

OrpomHo 06LecTBo

C nos3HaT CMHTakKcuc

[laBalla orpomHa cBob6oaia 3a MHTEPNpPEeTaLns Ha BalInTe HYyXau

Weapon of choice



bbp30 & 6bP30 && oLle No-6bP30

CTpemMex KbM 6bP30AeNCTBUE C MUHUMATHU PECYPCU
HamansasaHe Ha pasxogute

OnpocTsaBaHe N yckopsiBaHe Ha U3MbJ/IHEHUE HA 3aJaunTe

bbp30TO NnosiydaBaHe Ha pe3yntatn — A.S.A.P D

Mpu OGP0 NO3HABAHE Ha HYXXAUTE HN, MOXXEM JIECHO Aa MOoJ/yUYnM
HEKO/IKOKPATHO 6bP304eicTBNE C MUHUMAUTHU YCUNKS ... WK He :D

3a uenTa TpsibBa Aa no3HaBamMe, KakTo JaHHUTE C KOUTO GopaBUM
Taka U UHCTPYMEHTUTE C KOUTO TV UHTEpPrpeTMpame

Pe3yntar — MHOXeCTBO HOBOBbBEAEHMS



NO KEY UPDATE — MacoBu bnaenTn Ha KonoHu 6e3 6riokmpaHe

[Mpu ycnoBune ye He bnaenTBame NnoseTo KbM Koeto uma foreign key (Kntou)
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UPDATE t1

set Ilon = 'HeonpegeneH'
NO KEY UPDATE

Buxre oule 3a npoo6siemMa Ha:

http:/Imomjian.us/main/writings/pgsql/features.pdf
http:/Imina.naguib.cal/blog/2010/11/22/postgresql-foreign-key-deadlocks.html

http:/lgoo.glin8gaQz


http://momjian.us/main/writings/pgsql/features.pdf
http://mina.naguib.ca/blog/2010/11/22/postgresql-foreign-key-deadlocks.html
http://goo.gl/n8gaQz

GIST nHgekcute morat ga 6baar
unlogged

GiST nHaekc - ba3oB MeToA, C UAATO MOMOLLL MoraT [ia Ce MMMNEeMEHTMpPAT PasINYHN CXEMU 3@ MHOEKCUPaHe
criopefi CTpyKTypaTta Ha JlaHHMUTe C KOUTO 6opaBuM C Len 6bp3oaeincTeune

GIST nngekcute morart ga 6baat unlogged

Unlogged? - OT PostgreSQL 9.1

[JaHHnTe KouTo ce 3anucear B unlogged Tabnuun/viHaekcu:

He ce 3anucear B write-ahead (wal) nor-a - no masiko onepauuu 3a 3anuc By gucka
He ce pennuknpart kbM “slave” PostgreSQL cbpebpute

ToBa rv npasu No 6bP3K

He ce npenopbuBaT 3a KpUTUYHM gaHHK! aHHuTe B unlogged Tabnmuute ce N34YmcTeBaT HambJHO Npu
cTapTupaHe cnep crash

Bcnukn nHaekcn HanpaeseHn Bbpxy unlogged Tabnuum cbulo ca unlogged

MHoro go6bp n3bop Korato onNTMMMU3Mpame TabnLM C HE3HAUYUTENHW JaHHU HO C MHOTO ro/fisiMa CTeneH Ha
3anunc BbPXy TSX



[ToBULLEHA ePEKTUBHOCT NMpu n3non3saHe Ha commit_delay

* [ToaobpeHa CMHXPOHM3ALNA Ha cCecumnTe Yakally aa
n3teye commit_delay nHtepsana

 commit_delay no3BonigBa ga ce Hamanm 6poAT Ha
NMPOW3BOJTHUTE 3anncKu Ha AnCKa

OYMNMNpPa CcXogHnTtTe 3alrimcnuTe Ha MHOIro MaJikKu
DOMEHU B €eAHa eANHCTBEHA TPaH3aKLUNA

-
.

* He yaka ako HAMa CXO4HW TPpaH3aKLunu
|_

e ce B3vMa B npeasua ako fsync e nskntoyeH



YBenuyeHa CKOpoCT Ha AoCcTaBAHe Ha npomMeHuTe KbM standby cbpBbpa npu
pennnkaunsa ¢ n3kadeH synchronous_commit

synchronous_commit = off e 6e3onacHo OT rfiegHa Touka Ha LUA/I0CTHOCT
Ha camara 6a3a gaHHU

[Mpn n3knyBaHe Ha Ta3n onumda ryoum 3anucmute N3BbpLLIBa/IN ce Mo
BpemMe Ha crash Ho 6a3ara ocTtaBa B paboTello CbCTOAHME

Mo)e fa ce 13noss3sea 3a HamasiiBaHe Ha CpOKOBeTe Ha AocTaBKa Ha
npomeHuTe KkbM standby cbpBbpUTE

YKepTtBame cuUrypHoCT Ha 3anncute Ho He 1 DB corruption B ciiydyan Ha
crash

HamansiBa HaToBapBaHETO OT 3anncu BbpXy Aucka

Tpsabea fga ce 1U3non3Ba BHMMATENHO Cnope BaXHOCTTa Ha JaHHUTE C
KOUTO 6opaBum



[lokaTo MuUrHell n a3 Beye cbM “Led’”

[To3BonsABa Ha standby cbpBbpa Aa cTaHe rMaBeH 3a
N3KMIOUNTESTHO KPaTKO BpemMe

Hsama goctarbyHO gokymeHTaums :(

Allows replicas to be promoted in less than a second,
permitting 99.999% uptime. More details TBD.

Sub-second "fast failover" option when switching replicated
servers, for 99.999% high availabllity.



[lapanenHo n3enanyaHe Ha gaHHUTE B TeKCToB SQL
doopmar

pPg_dump —jobs="'X"/-j X no3BonsBa
na n3Banyame HSAKOIKO Tabnnum

Pa3mep: 4.5GB

eAHOBPEMEHHO « KomnpecupaH: 3/0MB
HamasnisiBa BpeMeTo 3a npaBeHe  (NO-j): Im3s

Ha pe3epBHM Konua B SQL _

chopmar e -j2: 0m28s

YBenmyasa HatoBapBaHeTo 3a * -j3:0m24s

yeTeHe BbPXY AncKa U BbpXy

camaTa 6a3a * -J4:0m24s

Konusita Ha TabnuumTte ce * -5:0m25s
3anucear B oTaesiHn doainsiose B
onpeaeneHa gupekTopus

TecTtoBe (KpageHu :))



Axa! N aopyrn énarmHkn!

Bb3MOXHOCT 3a NpaBeHe Ha MHAEeKCcK 3a 6bP30 TbPCEHE C
PErynsipHM n3pasu - pg_trgm

Beue moXem fa okaXkemM Ha CbpBbpa fa c/ylla Ha noseye OT eaviH
cokeT (chroot 1 gp.) c nomowa Ha unix_socket_directories



Axa! N aopyrn énarmHkn!

Bb3MOXHOCT 3a NpaBeHe Ha MHAEeKCcK 3a 6bP30 TbPCEHE C
PErynsipHM n3pasu - pg_trgm

Beue moXem fa okaXkemM Ha CbpBbpa fa c/ylla Ha noseye OT eaviH
cokeT (chroot 1 gp.) c nomowa Ha unix_socket_directories



Cera nNnMKaHTHO OT KyXHATa

PostgreSQL foreign data wrappers (FDW) — o6BuBKa (noanpaska) 3a MellaHa ckapa

PostgreSQL streaming replication timeline switch

Pa6ota ¢ JSON + PostgreSQL



CI'IeLI,VIaJ'II/ITeTI/ITe Ha KyXHATAa ...
PostgreSQL Writable FDW (foreign data wrappers)
e lloeTO
[loCTbN A0 pasHOPOAHU pecypcu OT AaHHU
Management of external data — 8.4
FDW extensions — 9.1

Anae pasan No CbLLIECTBO Ye MU € UHTEPECHO
(cnu mu cel)



PostgreSQL + Redis FDW - Kak

NHucTanauyuna

yum install postgresql93-devel

cd /ustr/src

git clone https://github.com/pg-redis-fdw/redis_fdw
cd redis_fwd

git checkout REL9_3_ STABLE
PATH=/usr/pgsql-9.3/bin:$PATH make USE_PGXS=1 install
B PostgreSQL

PostgreSQL=# CREATE EXTENSION redis_fdw;
PostgreSQL=# \dx redis_fdw;

Name | Version | Schema | Description

----------- O S -

redis_fdw | 1.0 | public | Foreign data wrapper for querying a Redis server

Pa6oTtu


https://github.com/pg-redis-fdw/redis_fdw

/1 HaBbp3axme HellaTa

Cebp3BaHe Ha PostgreSQL kbm Redis
PostgreSQL=# CREATE SERVER redis_server FOREIGN DATA WRAPPER redis_fdw OPTIONS (address '127.0.0.1', port '6379";
CREATE SERVER
PostgreSQL=# CREATE FOREIGN TABLE redis_db0 (key text, value text) SERVER redis_server OPTIONS (database '0");
CREATE FOREIGN TABLE
PostgreSQL=# CREATE USER MAPPING FOR PUBLIC SERVER redis_server OPTIONS (password ");
Jo6aBsiHe Ha HAKONKO peguc 3anuca npes redis-cli
[root@pgm redis_fdw]# redis-cli
rredis 127.0.0.1:6379> set openfest2012 cool
OK
rredis 127.0.0.1:6379> set openfest2013 awesome
OK
redis 127.0.0.1:6379>
MpoBepka ganu 3anucurte ce Bmxpar npes PostgreSQL
PostgreSQL=# SELECT * FROM redis_db0;
key | value

+

openfest2012 | cool

openfest2013 | awesome



| failed ... miserably!

MpomsiHa Ha cToiHOoCTK B Redis npe3 PostgreSQL
PostgreSQL=# update redis_db0 set value='uber-turbo-geeky-awesome-dudeee’;
ERROR: cannot update foreign table "redis_db0"
Oka3sa ce 4e redis wrapper-a oLLe He e npenpaseH Ja nogabpxa 3anvcu
redis 127.0.0.1:6379> del openfest2013
(integer) 1
redis 127.0.0.1:6379> set openfest2013 epic-writable-fail
OK
PostgreSQL=# SELECT * FROM redis_dbO0;
key | value
______________ o
openfest2012 | cool
openfest2013 | epic-writable-fail

NMoHe pga npoBepum ganu join mexay PostgreSQL u Redis padotar



Let them join, let them join, let them join ...

Cb3aaBaHe Ha TecToBa Tabnuua

PostgreSQL=# CREATE TABLE psql_db (psql_key text, psql_value text);

CREATE TABLE

JloGaBsiHe Ha 3anucu 3a TecToBe

PostgreSQL=# INSERT INTO psql_db (psql_key, psql_value) VALUES (‘openfest2013-psql’, 'epic-writable-fail');

INSERTO0 1

MpoBepka Aanu mMoxeMm fa Kopenupave gaHHuTe

PostgreSQL=# SELECT p.psql_key, r.value FROM psql_db p, redis_db0 r WHERE p.psql_value=r.value and r.value = 'epic-writable-fail’;
psql_key | value

+

openfest2013-psql | epic-writable-fail

Nsrnexpaa ve paéotu :)



JTbxeu! YK moxexme ga nuilem B Yyau 6asn 1 aa xoAaum rno XeHu?
Bce oule moxerte ;) PostgreSQL && Kyoto Tycoon

NHcTtanupaHe Ha Kyoto Tycoon

cd /usr/src && wget http://fallabs.com/kyototycoon/pkg/kyototycoon-0.9.56.tar.gz

tar xzf kyototycoon-0.9.56.tar.gz

cd kyototycoon-0.9.56

yum install kyotocabinet-devel gcc-c++ lua.x86_64 lua-devel.x86_64 lua-inotify.x86_64
Jconfigure --prefix=/usr --sysconfdir=/etc --localstatedir=/var --libdir=/usr/lib64 --enable-devel —enable-lua && make -j4 && make check && make install
NHcTanupaHe Ha Kyoto Tycoon FDW

git clone https://github.com/cloudflare/kt_fdw

cd kt_fdw/

make && make install (required editing of Makefile first)

NMyckaHe Ha Kyoto Tycoon DB cbpBbpa

ktserver -host 127.0.0.1 -scr /usr/src/kt_fdw/transactions.lua

Cb3paBaHe Ha extension-a B PostgreSQL

PostgreSQL=# CREATE EXTENSION kt_fdw;

CREATE EXTENSION


http://fallabs.com/kyototycoon/pkg/kyototycoon-0.9.56.tar.gz
https://github.com/cloudflare/kt_fdw

CBbp3BaHe Ha PostgreSQL kbm KT

. 3apasaHe Ha FDW cbpBbp ¢ nme kt_srv
PostgreSQL=# CREATE SERVER kt_srv FOREIGN DATA WRAPPER kt_fdw;
CREATE SERVER
PostgreSQL=# CREATE USER MAPPING FOR PUBLIC SERVER kt_strv;
CREATE USER MAPPING
. Cb3gaBaHe Ha Ta6nuua gupektHo B Kyoto Tycoon cbpBbpa npes PostgreSQL
PostgreSQL=# CREATE FOREIGN TABLE kt_table (kt_key TEXT, kt_value TEXT) SERVER kt_srv;
CREATE FOREIGN TABLE
. Jo6aBsHe Ha 3anuc B Kyoto Tycoon npe3 PostgreSQL
PostgreSQL=# INSERT INTO kt_table (kt_key, kt_value) VALUES (‘openfest2013-kt', 'epic-writable-fail');
INSERT 0 1
. M3BnuuyaHe Ha 3anuca
PostgreSQL=# select * from kt_table ;
kt key | kt_value

+

openfest2013-kt | epic-writable-fail



JlocTbn A0 AaHHUTE NpPe3 pa3inNYHUTE nHTepdeircn/npnnoXeHus

MpoBepka ganu 3anuca Koiito go6aBuxme npes PostgreSQL e Buaum 3a KT 6asata ¢ nomowja Ha ktremotemgr
ktremotemgr list -host 127.0.0.1

openfest2013-kt

ktremotemgr get -host 127.0.0.1 openfest2013-kt

epic-writable-fail

MpomsaHa Ha 3anuca npe3 KT

ktremotemgr set -host 127.0.0.1 openfest2013-kt epic-writable-win

MpoBepka Ha npomsiHata B PostgreSQL

PostgreSQL=# select * from kt_table ;

kt key | kt_value

+
t

openfest2013-kt | epic-writable-win
MocnepeH join — c6orom nroGuma

PostgreSQL=# SELECT p.psql_key, r.key, k.kt_key, r.value FROM psql_db p, redis_dbO0 r, kt_table k WHERE p.psql_value=r.value and k.kt_value=r.value and r.value = 'epic-
writable-fail';

psgl_key | key | kt key | value

+ + +
t 1 1

openfest2013-psql | openfest2013 | openfest2013-kt | epic-writable-win



KakBo oule 3a FDW

e 3aulo 6u mu npuTpadeasio aa noni3sam FDW

* C nogxoasauwuna apaneep Bcekn (?) N3TOYHUK Ha
MHpopmMaLna MOXe Aa ce NnpeBbpHe B 6a3a

text

CSV

twitter

anything ... you just code it :)



PostgreSQL replication - timeline koya

[10CTOSAHHA AOCTBLMHOCT
banaHcupaHe Ha 3asBKUTE 3a YeTeHe

Bb3cTaHoBABaHe OT Kataknnsmu (can't handle
truncate/drop table/db)

Ee3bone3HeH failover

[naBHMAT npobnem: frustration free slave re-
synchronization 6e3 goctaBka Ha wal logs




5 MUH. KoHpurypauusa Ha
master/slave B PostgreSQL 9.3

MbpBO HacTpoiiBame MacTepa

NeHepupaHe Ha SSL kntouoBe B /var/lib/pgsql/9.3/data
server.crt

server.key

server.req

Ivarllib/pgsqll/9.3/data/postgresql.conf

listen_addresses = "*'

wal_level = hot_standby

max_wal_senders = 3

hot_standby = on

ssl=on

ssl_ciphers ='ALL:!ADH:ILOW:!IEXP:!IMD5:@STRENGTH'

Fix Ivarllib/pgsqll.pgpass && chown postgres: Ivar/lib/pgsqll.pgpass && chmod 600 /var/lib/pgsqll.pgpass
Ivarllib/pgsqll/9.3/data/pg_hba.conf

local replication postgres md5

host replication postgres 127.0.0.1/32 m5

host replication postgres master.ip.ip.ip.ip/32  md>5
host replication postgres slavel.ip.ip.ip.ip/32 md>5
host replication postgres slave2ip.ip.ip.ip/32 md5



IHnumnann3snpaHe n ctTaptTupaHe Ha
noavYnHEHUTE

« CTapupame CbpBbpa 1 NpaBUM KOMNue KOeTo e AUCTPUbyTupame Ha slave cbpBbpuTte

pg_basebackup -D pg_backup -R -X stream -Upostgres -d 'user=postgres port=5432 sslmode=require
sslcompression=1 host=master.ip.ip.ip'

« HOBO: B pg_backup/recovery.conf gobassame cregHute 2 pega
trigger_file = 'Itmp/finish.replication’
recovery_target_timeline = 'latest’

* Konupame backup-a Ha cneiiB cbpBbpUTE
rsync -aHzv -e "ssh -p22" pg_backup/ slavel.ip.ip.ip:/var/lib/pgsql/9.3/data/
ssh slavel.ip.ip.ip '‘chown postgres: /var/lib/pgsql/9.3/data/ && /etc/init.d/postgresql-9.3 start'

* MpoBepka Ha cneiiB mawnHute Ivarllib/pgsql/9.3/data/pg_log/postgresql-*.log
< 2013-11-01 15:29:00.530 CDT >LOG: database system is ready to accept read only connections
< 2013-11-01 15:29:00.574 CDT >LOG: started streaming WAL from primary at 0/A000000 on timeline 1




TecTtoBe master/slave

* Master
templatel=# CREATE TABLE replica _test (name text, age text);
CREATE TABLE
templatel=# insert into replica_test VALUES ('val', '28');
INSERT 0 1

 Slavel && Slave2
templatel=# select * from replica_test;
name | age

templatel=#



The timeline switch test

« CnupaHe Ha macTepa

[root@pgm ~]# /etc/init.d/postgresql-9.3 stop

Stopping postgresql-9.3 service: [ OK ]
» KonuaTa owe pa6otar (readonly)

templatel=# select * from replica_test;

name | age

______ o

valL |28
 Cnepame nora

< 2013-11-01 15:53:33.382 CDT >FATAL: could not connect to the primary server: could not connect to server: Connection
refused Is the server running on host "master.ip.ip.ip" and accepting TCP/IP connections on port 54327

* NHcTpykTUpame pgslavel pa ctaHe wed
touch /tmp/finish.replication
* B nora ce Buxpga kak omBwuAT pgslavel Beye e macTtep
< 2013-11-01 15:53:38.389 CDT >LOG: _trigger file found: /tmp/finish.replication
< 2013-11-01 15:53:38.389 CDT >LOG: redo done at 0/A01F968
< 2013-11-01 15:53:38.389 CDT >LOG: last completed transaction was at log time 2013-11-01 15:48:37.237248-05
< 2013-11-01 15:53:38.389 CDT >LOG: selected new timeline ID: 2
< 2013-11-01 15:53:38.550 CDT >LOG: archive recovery complete
< 2013-11-01 15:53:38.585 CDT >LOG: database system is ready to accept connections
< 2013-11-01 15:53:38.585 CDT >LOG: autovacuum launcher started




Timeline knova n oa BUANM Kak ce
crnpassd C TecTa

Ha slavel no6aBsame HOB 3anunc
templatel=# insert into replica_test VALUES ('Ski', '28");
INSERT 0 1

[Mpe3 ToBa Bpeme slave2 olle ce onnuTBa fa ce CBbPXe KbM CTapusa master
N TOWN HE BWXAa TO3U 3annc

Ha slave2 npekoHurypupame /var/lib/pgsql/9.3/data/recovery.conf Taka ue
fAa ce cBbpxe kbM IP-TO Ha HOBUA macTtep slavel

Pectaptupame PostgreSQL Ha slave2

/etc/init.d/postgresql restart



Pe3yntatute OT TecTa

* Mpepu pectapTa
< 2013-11-01 15:55:13.907 CDT >FATAL: could not connect to the primary server: could not connect to server: Connection refused
Is the server running on host "184.154.13.202" and accepting
TCP/IP connections on port 54327
* Mo Bpeme Ha U cnep pectapTta
< 2013-11-01 15:55:15.965 CDT >LOG: received fast shutdown request
< 2013-11-01 15:55:15.965 CDT >LOG: aborting any active transactions
<2013-11-01 15:55:15.967 CDT >LOG: shutting down
< 2013-11-01 15:55:15.969 CDT >LOG: database system is shut down
< 2013-11-01 15:55:17.056 CDT >LOG: database system was shut down in recovery at 2013-11-01 15:55:15 CDT
< 2013-11-01 15:55:17.057 CDT >LOG: entering standby mode
< 2013-11-01 15:55:17.059 CDT >LOG: consistent recovery state reached at 0/A01F9D0
<2013-11-01 15:55:17.059 CDT >LOG: record with zero length at 0/A01F9DO
< 2013-11-01 15:55:17.060 CDT >LOG: database system is ready to accept read only connections
< 2013-11-01 15:55:17.068 CDT >LOG: fetching timeline history file for timeline 2 from primary server
< 2013-11-01 15:55:17.077 CDT >LOG: started streaming WAL from primary at 0/A000000 on timeline 1
< 2013-11-01 15:55:17.084 CDT >LOG: replication terminated by primary server
< 2013-11-01 15:55:17.084 CDT >DETAIL: End of WAL reached on timeline 1 at 0/A01F9DO.
< 2013-11-01 15:55:17.085 CDT >LOG: new target timeline is 2
< 2013-11-01 15:55:17.086 CDT >LOG: restarted WAL streaming at 0/A000000 on timeline 2
< 2013-11-01 15:55:17.148 CDT >LOG: redo starts at 0/A01F9D0



PostgreSQL 9.3 + JSON

« KakBo e JSON 1 Kbae Mmoxem garo
n3nos3Bame

* Sick of joins

* OrpaHuyeHunsa (1GB — JSON ce nasu karto
TEKCT)

e ba3ara ce rpmxm 3a sasinagaumara Ha
doopmata npu 3annc



[TpnmepeH npobnem
Onnc Ha fOMaKMHCTBa

e JlJOMakKMHCTBO

- YneHoBe

e /IMe

- Bb3gpact
- Non
— Xobuta

» Pnoonos
* [1neTeHe
- My3uKasiHM npegnoynTaHns

* Pok
 KbHTpU



[1pnme

my $data = {
members => {
‘Ivancho’ => {
age => 18,
hobbyes => ['Sport', 'Fishing’,
music => {
Rock => {
Titles => ['Stairway To Heaven', "Sweet Child O' Mine"],
Artists => ['Bob Seger’, 'Led Zeppelin']
h
Pop =>{
Titles => ['Song A', 'Song B'],
Artists => ['Artist X', 'Artist Y']

}
}
h
‘Mariika' => {
age => 21,
hobbyes => [Kifling6', 'Golddigging’],
music => {
Chalga => {
Titles => ['Hvani me', 'Liubime’],
Artists => ['Haivana’, 'Mondio']
h
Maaneta => {
Titles => ['Hasmi Giubek’, 'Bash bash kiuchek,
Artists => ['Sulio’, 'Pulio’]
}
}
}

PHN OAHHW



[laHHK cepuann3mpaHn ¢ nomouia Ha JSON ...
my eyes are bleeding too

* {"members":{"lvancho":{"music":{"Rock":{"Titles":["Stairway
To Heaven","Sweet Child O' Mine"],"Artists":['Bob
Seger","Led Zeppelin"]},"Pop":{"Titles":['Song A","Song
B"],"Artists":["Artist X","Artist Y"]}},"hobbies":
["Sport","Fishing"],"age":18},"Mariika":{"music":{"Chalga":
{"Titles":["Hvani me","Liubime"],"Artists":

"Haivana","Mondio"]},"Maaneta":{"Titles":["Hasmi

Giubek","Bash bash kiuchek"],"Artists":

"Sulio","Pulio"][}},"hobbies":

"Kifling","Golddigging"],"age":21}}}




[lobaBAHe Ha 3anuncu

« CREATE TABLE households (id serial, hh_data json);

* postgres=# INSERT INTO households (hh_data) VALUES
({TONTAMOTO KUDTE OT NPEAHUAT CNANAY);

templatel=# select * from households;

e 1| {"members"{"lvanchol":{"music":{
e 2| {'members":{"lvancho2":{"music":{

e 3| {'members":{"lvancho3":{"music":{

(3 rows)

templatel=#



Onepartopu 3a padoTta ¢ JSON

* row_to_json
SELECT row_to_json(row(buy,sell,description,defense))
{"f1":200,"f2":80,"f3":"basic shield","f4":7}

e array_to_json
SELECT row_to_json(row(array_to_json(fields), description)) FROM rpg_items_attack;
{"f1":[500,200,10],"f2":"basic sword"}

o > K& ->>

templatel=# select hh_data->'members'->'Ivancho’->'music'->'Rock’'->'Artists' from
households where id=1;

['Bob Seger","Led Zeppelin"]

o #> && H#H>>

templatel=# select hh_data->'members'->'lvancho’->'music'->'Rock'#>'{Artists,1} from
households where id=1;

"Led Zeppelin®



PYHKUNN 3a N3B/INYAHE Ha |Son

 json_each - keyl/value cpopmart

templatel=# SELECT * FROM json_each((SELECT hh_data->'members'->'lvancho’-
>'music' FROM households WHERE id = 1));

Rock | {"Titles":["Stairway To Heaven","Sweet Child O Mine"],"Artists":['Bob Seger","Led
Zeppelin"]}

Pop | {"Titles":["Song A","Song B"],"Artists":["Artist X","Artist Y"]}

* json_extract_path just like -> && ->>

templatel=# SELECT json_extract_path(hh_data, 'members’, 'lvancho’, 'music') FROM
households WHERE id=1;

{"Rock":{"Titles":["Stairway To Heaven","Sweet Child O Mine"],"Artists":["Bob Seger","Led
Zeppelin"]},"Pop":{"Titles":["'Song A","Song B"],"Artists":["Artist X","Artist Y"]}}

» json_object_keys — ussnuyaHe Ha Kno4yose

templatel=# SELECT json_object_keys(hh_data->'members') FROM households
WHERE id=1,;

lvancho
Mariika



JSON HoBocTUTE B 9.3

» [lobaBAHe Ha HOBW oyHKLMKX 1 onepaTopu 3a
n3pnnvyaHe Ha enemeHTn ot JSON (Andrew
Dunstan)

e Bb3moxHocT JSON 3anucute ga 6baar
KOHBEPTUPaHU B HOPMasTHU 3anmucu (Andrew
Dunstan)

 BbBeaeHn oyHKLUUN 3a KOHBePTMpaHe Ha
scalar, records un hstore ctonHoctn B JSON
(Andrew Dunstan)
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What's new
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http://www.postgresql.org/docs/9.3/static/pgtrgm.html

http://lwn.net/Articles/550418/
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Writable FDW

http://www.slideshare.net/amdunstan/pgcon-redis
http://wiki.postgresql.org/wiki/Foreign_data_wrappers

http://fallabs.com/kyototycoon/spex.html

https://github.com/cloudflare/kt_fdw

https://github.com/pg-redis-fdw/redis_fdw

Replication Timeline Switching
http://www.depesz.com/2012/12/22/waiting-for-9-3-allow-a-streaming-replication-standby-to-follow-a-timeline-switch/
http://www.postgresgl.org/docs/9.3/static/recovery-target-settings.html

JSON
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http://michael.otacoo.com/postgresql-2/postgres-9-3-feature-highlight-json-parsing-functions/
http:/lwww.postgresql.org/docs/9.3/static/functions-json.html
https:/ispeakerdeck.com/selenamarie/schema-liberation-with-json-and-plv8-and-postgres

https:/Ipostgres.heroku.com/blog/past/2013/6/5/javascript_in_your_postgres/
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EOF

Bbnpocu?
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