PostgreSQL

Pa3paboTka npunoxkeHuu

Yactb TpeTbAa.



Bo3amoxxHocTun Postgres

* Views

* Maccusbl

* CTE

* NHaekKcol

* Prepared statements
* Kypcopbl

* PasHoe



[lonb3oBaTenu

* Pea/sibHO aKTUBHO 0b6bIYHO 5-15% BCex
noJib3oBaTesien.

* ObMmeH ¢ AUCKOM MAET NOCTPAHUYHO.
* OAMH NoNb30BaTeNb — OAHA CTPAHULLA

* [1pn coxpaHEHNN B Kelle TbICAYM NONb30BaTENEN
OHW ByayT 3aHMMATb TbICAYY CTPAHUL,;, KOHKPETHO
CTPOKa nosab3osatena byaert 3aHnmatb 1/8 — 1/200
CTpaHMULbI.



[lonb3oBaTenu

* Takmm obpasom, 1000 nonb3oBaTenen

notpebyetr 8M RAM, 13 Kotopbix byaeT peasbHO

ncnonb3oBaTbcaA Tonbko 1000*2006auT = 20Kb
RAM.

* Kpome Toro, RAM byaeTt ncnonb3oBaTtbca eLle n noa
UHAOEKC.

- KcraTtu, Postgres He paboTtaeT mmmo Kewa OC;

cnenoBartesibHO, HaA0 BblAeNATb U PAa3yMHOE
KO/INY4eCTBO NaMATU, U NMOYTU BCHO.

* CNnoXXMm BCeEX aKTUBHbIX B CEKLMIO usr_active, a
HEeaKTUBHbIX — B usr_dormant



Union all

* select * from usr _active

union all
select * from usr_dormant

* OT HeaKTMBHbIX MOJIb30BaTe/IeN B Kelle OCTaHeTCH
TONIbKO UHAEKC.

* MOXHO eule nyyuwe — co3aaTtb PyHKLUUIO.



create function usr_all(ns integer[]) returns table(n integer) as
$code$
declare
v integer;
begin
foreach v in array ns loop
select a.n into usr_all.n from usr_active a where a.n=v;
if found then
return next;
else
select d.n into usr_all.n from usr_dormant d where d.n=v;
if found then
return next;
end if;
end if;
end loop;
end;
$code$
language plpgsql



create function usr_all(p usr_id int) returns table(n integer) as
$code$
begin
select a.n into usr_all.n from usr_active a where a.n=p_usr_id;
if found then
return next;

else
select d.n into usr_all.n from usr_dormant d where d.n=p_usr_id;

if found then
return next;
end if;
end if;
end;
$code$
language plpgsql



CpaBHeHMe

* View — yao6HO; Hak/naaHble pacxoabl HA MHAEKC

* QyHKUMA —yA0OHO (OTHOCUTENBHO); OTCYTCTBUE
HaKNa4HbIX PacXxoa0B Ha NHAEKC.

* OyHKuma ana LATERAL — yoobHo, oTcyTcTBUME
HaKNagHbIX PpacxoaoB Ha MHAEKC, Hann4due
HAaKNa4HbIX PAacXoA0B Ha BbI30B PYHKUMUMN.

* TaK 21N YK 5TO BCe Haao?

- CKopee Bcero, HeT. Ho npo cTpaHU4YHbIM 0bMeH 3abbIBaTb
BCE )K€ He CTouUT.

- pg_repack, pg_reorg



LATERAL

e Y10 3TO TaKkoe?

select\ny t
from generate_series(1,5) as@
lateral(select max(t) as t
from generate_series(@Z@B) as gsl(t)
) as t




LATERAL

e select n, t
from generate_series(1,2) as n,
lateral(select t as t
from generate_series(n*2,n*3) as gsl(t)
) as t




LATERAL - 3a4yem 310 HAgo?

* VIEW c napameTpamum
* dyHKUMK Tenepsb first-class citizens
* OQueBnOHOE NpUMmeHeHuUe:

CEKULMOHUPOBAHUE

* B npumepe Bbile — HEAKTUBHbIX NOJIb30BaTENEN
MOHO XPaHWUTb B MacCcuBax, MOCTPOMB NHAOEKC
no range no mx id.

* He OorpaHN4eHHO TOJZIbKO BCTPOEHHbIMHU
cpeacrBaMn — MOXHO Ae/1laTb MPOU3BOJIbHO.



View c napameTpamu

* YacTo XOTAT view ¢ napameTpamm

* Hanpumep, ANs NoAb30BaTee NOKa3bIBaTb,
KTO Apyr npocmaTpuBsatoLemy; napametp — id
NPOCMaTPUBAIOLLErO NO/Ib30BATENS

* Yto penatb?

* [lekapToBO npounsBeaeHue. [1a, UMEHHO AEKAPTOBO
npousseaeHme.

* N*1=N. Tabnnua napameTpoB A0/1*KHA BO3BPALLATb
e AVNHCTBEHHYIO CTPOKY.



View c napameTpammu

create or replace view usr_cart as
select p.id as viewer id,

u.*,

exists(select * from friend f

where f.usr_id=viewer_ id
and f.friend id=u.id)
as isfriend

from usr u, usr p

Acnonb3syem:

select *
from usr_cart
where id in(...)
and viewer_ id=%$1



View c napameTtpamu

* A 4yTO genaTb, ecam Hago m bes viewer id?
[MoacTaBMM HeCyLeCcTBYOLWNNA:

create or replace view usr_cart as
select p.id as viewer_ id,
u.*,
exists(select * from friend f
where f.usr_id=viewer id
and f.friend id=u.id)

as isfriend
from usr u, ((select 0 as id
union all
select id from usr) as p

* Ucnonb3syem:

select *
from usr_cart BpeMeHHOM Tabanybl u

where id in(...) ONTMMM3ATOP 3HaET KakK 3TO
and viewer_ id=coalesce($1,0) ONTUMM3MPOBATH

B otanume ot CTE He co3paeT




Top Nana M

* Hanpumep, 10 nocneaHMX NOCTOB U3 CaMblX
nonynAapHbix Tem. Man 10 nocneaHMX NOKYNOK B
KaTeropuax.

* OyeBUAHbIN 3anpocC

select p.*
from post p, topic t
where p.id in (select pl.id
from post pl
where pl.topic id=t.1id
order by added desc
limit 10
)



Top Nana M

* K coxaneHuto, He paboTtaeT. TouyHee, paboTaeT, HO
ana 6onblnx 06bLEMOB HENPUEMIEMO MEANEHHO.
ObmaHbiBaem onTUMM3ATOP

select p.*
from post p, topic t
where p.id=any(array(select p1l.id
from post pl

where pl.topic id=t.id
order by added desc
limit 10)
)



Top Nana M

* Hacko/ibko adPpeKTUBHO 3TO paboTaeT?
* Boobule roBopsa, BnonHe 3dPEeKTUBHO

* ECcAn MUNNNOHbI 39N1eMeHTOB, TO BCe He TakK 340P0OBO



Common Table Expression

with query_name as(
select * from tbl

)

select * from query_name



3ayem Haao?

* YnobHO: 31aKoe maseHbKoe view B 3anpoce

* KaK U BcAKOe view, N03BOAAET OTAE/IbHO ONUCbIBATb
OTAe/IbHble IOTMYECKMe NOHATUA U He AybanpoBaTb
KoJ.

* Pe3ynbTaTbl XUBYT B wWork _mem (nnu BbiTecHaloTCA
Ha AUCK); NO CYTU — BpPeMEHHble Tabaunubl.

°* A, HAKOHeU, peKypcua.



Recursive CTE

with recursive tqg as(
select 1 as n --1
union all
select n+l from tqg where n<l10 --2

)

select * from tg



YTO nony4unnoco

* N

OooONOTUVITDWNE

10
(10 cTpoK)



Pa3BopaynBaem gepeBo

id parent_id name
1 null Apam
2 1 KanH
3 1 ABenb
4 2 EHOX




Cnoco6 Ne1 vnn nnHenHas

pPEKypcus

with recursive
tree(id, parent_id, name) as
(values(1,null, 'Agam'),
(2,1, 'ABenb"'),
(3,1, 'Kaun'),
(4,2, "EHOX ")
)5
with_parent as(
select *, null as parent_name
from tree
where parent_id is null
union all
select tree.*, wp.name
from tree, with_parent wp
where tree.parent _id=wp.id

)

select * from with_parent

(4 cTpoxm)



Hy n B 4Yem pasHunua?

with recursive tree(id, id | parent_id | name | parent_name
. et e e e T
parent_id, name) as 1] | Agam |
( ' . 3 | 1 | Kavw | Apam
values(1l,null, 'Agam'), 2 | 1 | ABenb | Apam
(2,1, 'ABenb'), 4 | 2 | EHox | Asenb
(3,1, 'Kaun'), (4 crpoxn)
(4,2, "EHOX")
select *,

(select t.name
from tree t
where tree.parent_id=t.id
) as parent_name
from tree



A BOT B YeMm

with recursive tree(id, parent_id, name) id | parent_id | name | ancestors_names
as( R e R
values(1,null, 'Agam'), 1| | Anam | Bor
(2,1, 'Asenb'), 3| 1 | Kaun | Boz,Adam
(3,1, 'Kaun") 2 | 1 | Asenb | Bo2,Adam
23’ 3 4 | 2 | EHox | Boz,Adam,ABensb

(4,2, 'EHox ")),
with _parent as(
select *, 'bor' as ancestors_nhames
from tree
where parent_id is null
union all
select tree.*,
wp.ancestors_names||',"'||wp.name
from tree, with_parent wp
where tree.parent_id=wp.id)

(4 cTpokm)

sselect * from with _parent



HennHenHasa pekypcus

with recursive tree(id, parent _id, name) as(
values(1,null, 'Agam’),
(2,1, 'ABenb'), (3,1, 'Kann'),
(4,2, 'EHox"'), (5,null,’'EBa’),
(6,5, "Ooyb EBbl'), (7,4, Vpaan’)),
expand_tree as(
select id,parent_id,name from tree
union(
with expand tree as(
select * from expand_tree
)
select el.id, el.parent id, e2.name
from expand_tree el,
expand_tree e2
where e2.parent _id=el.id
)
)

select * from expand tree e where id=1



HennHenHasa pekypcuna-2

id | parent_id | name
____+ ___________ + _______
1 Afam
1 KaunH
1 ABenb
1 EHOX
1 Upan

(5 cTpokK)



HennHenHaga pekypcua-3
Kak 910, cobcTBEHHO, paboTaeT

. . .where name="'WUpaa'

id | parent 1id name
____+ ___________ + ______
/ 4 Upan
4 2 Upan
2 1 Upan
1 Upan

(4 cTpoKu)



[lyTb B UMKNNYECKOM rpage

* Co3paem rpad.
- Co3paem BepLUnHbI:

create table vertex as
select n
from generate _series(1,10000) as gs(n);

alter table vertex add constraint vertex_ pk
primary key (n);

- Co3paem BepLlUUHDbI:

create table edge(f,t) as select distinct (random()
*10000) : :integer as from, (random()*10000)::integer as to from
generate series(1,100000) as gs(n);

create index edge ft on edge(f,t);



Mwem nyTb

* Becbma nNpocCTo:

with recursive tq as(
select 1 as pass, n, array[n] as path
from vertex where n=1
union all
(with t as (select * from tq)
select pass+1l, v.n, t.path|]|v.n
from vertex v, t, edge e
where v.n=e.t and t.n=e.f
and not (e.t=any(t.path))
and pass<8
and not exists(select * from t where n=5000)
)
)
select * from tg where n=5000



Mwem nyTb-2

5 5000 {1,7000,6204,922,5000}
(1 cTpoka)

*"CTE Scan on tgq (cost=1314.97..1321.74 rows=2 width=40)
(actual time=115.405..132.329 rows=1 loops=1)"



UTo nanblue

* CTE KaKk KoHeyHbi aBTomaT. Co ctekom! Pa3bop
JSON'a.

- Kak?
* CpenaTb oAHUM 3anpocom? PeanbHO, HO rPOMO3AKO.

* plpgsql
* (C-libraries

— Y)Ke BCTPOEHHbIN TUN
* All artis quite useless

* Paszbupaem JSON. JSONPath HaBbiBOpOT
- Mpumep: S.users.[100].id



Pa3bop JSON

with recursive
tokens as(
select s[1] as token, row number() over() as n
from regexp _matches($JS$

{
"data": [
"name": "Userl Userl", "id": "768709679"},
{"name": "User2 User2","id": "10604454123"}
]
“paging”: {
"next": "https://graph.facebook.com/10000223"
}
}

$3S%,


https://graph.facebook.com/10000223

Pa3bop JSON

$RES(
(2 NINDNIND

(2" N\ D+ )

\W+

\s+

)$§E%
gX ') as g(s)
\ where s[l] I~ $RE$M[\s:,\S]+$$RES



Pa3boop JSON. [NpomexyTouHbIN pe3ynbTar.

token | n

- e e o Em Em Em Em e En e Em Em Em E G En Em E Em Em G R m e G En Em A A m e Em e +____
{ 1
"data 2
[ 3
{ 4
"name" 5
"Userl Userl" 6
"id" 7
"768709679" 8
} 9
{ 10
"name" 11
"User2 User2" 12
"id" 13
"10604454123" 14
} 15
] 16
"paging" 17
18

"next" 19
"https://graph.facebook.com/10000223" 20
} 21
22

(22 cTpokn)



Pa3bop JSON.

parsed as(
select n,
token as token,
array[token] as stack,
array['$']::text[] as path,
‘' as Jjsp,
array[0]::integer[] as poses
from tokens t where n=1
union all
select t.n,
t.token as token,
case when t.token in (']
(

}') then p.stack[1l:array upper(p.stack,1)-1]

when t.token in {') then p.stack || t.token

else p.stack
end,
case when t.token in ('[','{') then p.path ||
case when p.stack[array_upper(p.stack,1)]="{"
then regexp replace(p.token, 'A"|"$',"'","

g
else ' || (p.poses[array_upper(p.poses,1)]+1)::text ||
end
when t.token in (']','}") then p.path[1l:array upper(p.path,1)-1]
else p.path

end,

case when p.stack[array _upper(p.stack,1)]="'{' then p.token
when p.stack[array_upper(p.stack,1)]="'["' then '[' ||
(p.poses[array _upper(p.poses,1)]+1)::text || '
else "'
end,
case when t.token in ('[','{') then p.poses[1l:array upper(p.poses,1)-1]||
(p.poses[array_upper(p.poses,1)]+1)||e
when t.token in (']','}") then p.poses[1l:array_upper(p.poses,1)-1]
else p.poses[1:array_upper(p.poses,1)-1]]||
(p.poses[array_upper(p.poses,1)]+1)
end
from parsed p, tokens t where t.n=p.n+l),



token stack path jsp
m e e o oo - Fommm e o o e e o R —
{ {"{"} {$}
"data’ {"{"} {$}
[ {0 {$, data} "data”
{ ({0 | {8, data, [1]} | [1]
“name" {00y | {8, data, [1]) |
"Userl Userl" {"{",[L,"{"} {$,data,[1]} "name"
"id" {"{", [L,"{"} {$,data,[1]} "Userl Userl"
"768709679" {"{",[L,"{"} {$,data,[1]} "id"
} {"{", [} {$,data} "768709679"
{ {00 | {8, data, [2]) | (2]
“name" {0 Lot | (8, data, [2]) | {
"User2 User2" {"{",[L,"{"} {$,data,[2]} "name"
"id" {"{", [,"{"} {$,data,[2]} "User2 User2"
"10604454123" {"{",[L,"{"} {$,data,[2]} "id"
} {"{",[} {$,data} "10604454123"
1 {"{"} {$} [3]
paging 1"} {$} I
{ ") {$,paging} "paging"”
"next" {"{","{"} {$,paging} {
"https://graph.facebook.com/10000223" {"{","{"} {$,paging} "next"
{"{"} {$} "https://graph.facebook.com/10000223"
{ {} }

22

Pa3bop JSON.
[ IpOMEXYTOYHBLIU pe3ynbTar.

(22 cTpoku)




Pa3bop JSON.

res as(
select *
from parsed
where (stack[array upper(stack,1)]
or (stack[array upper(stack,1)]
and poses[array_upper(poses,1)]%

)

)
select array _to string(path,'.")|[|"'."'|]|

regexp_replace(jsp, '*"|"$',"'"',"'g")
as json_path,

regexp_replace(token, '~"|"$"','"','g")
as json_value

)
and token not in ('{','[',"'}',"']")

= [
='{
2=0

from res



Pe3ynbTaTr

json_path json_value
_________________ +_____________________________________
$.data.[1].name | Userl Userl
$.data.[1].id 768709679
$.data.[2].name | User2 User2
$.data.[2].id 10604454123
$.paging.next https://graph.facebook.com/10000223
(5 cTpok)


https://graph.facebook.com/10000223

A 3a4yemM 3TO Hago?

Boobuie none3Ho 3HaThb.

MHOraa HeT BO3MOXXHOCTU YCTaHOBUTb YUTO-TO
AONO/THNTENNIbHO

He Tonbko JSON — 4yTO yrogHO C OTHOCUTENIbHO
HeC/IOXKHbIM CUHTAKCUCOM.

MOXHO NPeanoKntb elle cnocodb — Hanpumep,
CTPOUTb AepeBo CO CCbI/IKAMU Ha poauTens,
PEKYPCUBHO Ke pa3bupatb aHanor JSONPath un
0o0bunpaTbCa A0 3/1IEMEHTOB.

- W He Tonbko JSON — nyTn B Aepese BoobLLE.



with recursive fs(id,pid,name) as(
values
(1,null,null),
(2:1JIUSP'))
(3,2, "'local’),
(4,3, 'postgres’),
(5,4, 'bin")
) 5
path as(
select p, row number() over() as n
from regexp_split to table('/usr/local/postgres/bin','/")

as v(p)

J

parsed as(
select id, name,p,n
from fs, path where fs.pid is null and path.p=""
union all
select fs.id, fs.name, path.p, path.n
from fs, path, parsed
where fs.pid=parsed.id and fs.name=path.p
and path.n=parsed.n+1
)

select * from parsed order by n desc limit 1



YTO nony4unnoco

e 1d | name | p

5 | biln | biln
(1 cTpoka)



Prepared statements

* YBennymBatoT Npon3BoAnTENbHOCTb — He TpebyeTca
Ka)XablX pa3

- pa3bupaTb 3anpoc

- Harpy»<aTb KaTaaor Ha npeamMmeT cyLLecTBoBaHUA Tabauu,
MHAEKCOB U T. M.

- [poBepATb NpaBa A0CTyNa K o6beKkTam

- AB C/Zlydae WWHNUPOKOTro NcnosibsoBaHMA View BCe MOXeT
OKa3aTbCA elle UHTeEPECHEE

* prepare <sthname> as <real query>
* execute <sthname>(parl,par2...parN)



Prepared statements & plpgsql

* B plpgsql otcytcTByeT aHanor naketa DBMS_SQL —
prepared statements HeaoOCTYyNHbI.

- KaxKabIK CTaTUYECKUM 3anpoCc KOMNUAMPYyeTca OAnH
pa3 Npu 0bpaLLEHNN NN NEPEKOMMUANPYETCA NPU
M3MEHEHNN 0OBEKTOB

* BHumaHue: paHblue bbiia npobsiema, ecnm o6beKTbI, Ha KOTOpPbIE
ccbinaetca statement, B MOMEHT Hauyana ero BbINOJIHEHUA eLle
CYLLLeCTBOBA/IN, HO A0 06paLWEeHUs K HUM Bblin yaaneHsl.

Tenepb ee 6onblUe HET.

* TUNMYHbIK NPUMeEpP: NepemmeHoBaHne TabanLpbl NPU BbICOKOMN
OLAP-Harpyske

* Yto genatb?



Advisory locks

* PeweHune 1: peKomeHaaTenbHble 6NOKMPOBKMU

- pg_advisory lock, pg _advisory xact lock, shared,
pg_try_

* PeweHwune 2: 0bblyHbie BNOKMPOBKKU. Tabanua
6n10KMpoBOK. select ... for share.



Prepared statements

* A TOYHO M HeJoCTYMNHbI prepared statements B
plpgsql?

* KoHe4yHo aocTynHbl: execute '...."

execute 'prepare sthl for select 1°;

execute 'execute sthl' into res;

* Execute 'execute' — a BOT napameTpbl, yBbl,

AencTBUTENbHO HeaocTynHbl. quote literal(),
quote ident()



Prepared statements

* Hacko/1bKo 3TO BbICTPO?

- KcTtatn: pyHKUMM BpemeHn: now() Bo3BpallaeT
NaTy N Bpems Havana TpaH3aKkuun. Mcnonblymte
clock_timestamp()

- KcTtat - aHOHMMHbIe 610KU:
* do SS code SS
- Kcratu: SS-quoting:

e SS, SRES, SImS, SANYTHING_ELSES
- select $SReS$”(\"|[""])+SReS



Kon

do $code$
declare
i integer;
tsl timestamp with time zone;
ts2 timestamp with time zone;
res integer;
begin
execute 'prepare sthl as select 1°';
tsl:=clock timestamp();
for i in 1..100000 loop
- - execute 'execute sthl' into res;
- - select 1 into res;
-— execute 'select 1' into res;
—- PeanbHaAa Tabnuua: select 1 as n into stht
—- execute 'prepare sthl as select n from stht';
—- select n into res from stht
—- execute 'select n from stht' into res
end loop;
ts2:=clock timestamp();
raise notice 'diff=%', (ts2-tsl)::text;
end;
$code$



Pe3ynbTaThbl

execute 'execute...’ select .. into execute 'select...
select 1 00:00:01.157 00:00:00.297 00:00:01.374
select n from stht 00:00:02.158 00:00:00.930 00:00:04.331




A 3a4yem 31O, COOCTBEHHO,

HaOo?

* Pazbop

* [locTpoeHue naaHa

* BbinonHeHUe

°* HepeaKo nocTtpoeHune naaHa > BbliNOJIHEHUE

* C AMHAMMNYECKNM BbIMOJNHEHUEM BCE NAET KaXKAbIU
Pa3 No HOBOMU

* Cprepared — TONbKO OAUWH pa3
* pg_prepared_statements



Prepared statements

° Bo3Bpa Liaem pe3antceT

- return query execute
— TONbKO 06epHYB B PYHKLMIO

* Y10 ewe?
- save_record('table_name/,
'‘columnl_name’,'column2_value’,
‘column2_name’,'column2_value'...

)

* plpgsql — dyHKUMM C nepeMEHHbIM YNC/IOM NAPaMETPOB



KctaTtun: upsert n BctaBka B

HEeCKOJbKO Tabnuu

Noaxon B no6:

with
input as

(select n from generate_series(1,10) as gs(n)),

upd as(
update ups set val=i.n from input i
) where ups.n=1i.n returning i.n
J
ins as(
insert into ups select * from input i
where not exists(select * from upd u
where i.n=u.n)
returning ups.n

select (select count(*) from upd) as updates,
select count(*) from ins) as inserts



Upsert

* NMoaxopn B nob He paboTaeT — race condition: nocne
obHOBNEHMA APYrOn NpoLLecc MoXKeT 06aBUTb
HOBbIE CTPOKWU, U NPU BCTaBKe BO3HUKHET OLLNDOKA.

* KaK npaBUAbHO:

- [1na Ka)XA0M BCTaBAAEMOW CTPOKM
* [onbITaTbCcsl 0OOHOBUTDL
* O6bHoBMNACb — XopoLwo, He 06HOBUAOCL — Ao0baBaAeEM

* [lpu HapyWeHUN YHUKANbHOCTU NOBTOPAEM NOMNbITKY A06aBAEHUA
CTPOKM C CaMOro Ha4ana



KctaTu: plpgsqgl, savepoint n
NCKITIOYEHUSA

* B plpgsql HeT ABHbIX savepoint

* B plpgsqgl npu ncnonbzosaHnmn nckntoveHns B 61oke
Ha BxoAe B 610K CTaBUTCA HEABHbIN savepoint

* [Ipy BOSHUKHOBEHUN UCKNOYEHMUA B B/10KE
NPONCXOAUT OTKAT K HEMY

* [lpumep:



KctaTu: plpgsqgl, savepoint n

NCKITHOHEHUNA

«do Scode$ «3AMEUAHIE :
begin n=10
create temporary table
excdemo as select 1 as n; ;Eﬁ@EqAHME:

begin
update excdemo set n=10;

raise notice
'BEFORE exception n=%"',
(select n from excdemo) ;
raise sglstate
'"EXO001"';
exception
when sglstate 'EX001' then
raise notice
'"AFTER exception n=%',
(select n from excdemo) ;
end;
end;
Scode$S

BEFORE exception

AFTER exception



KctaTu: plpgsqgl, savepoint n
NCKITIOYEHUSA

* [lo3BondAeT Aenatb norrmpoBaHume

— He HYyXHbl aBTOHOMHbIE TPaH3aKuMK (HY, MOYTH He
HYXHbI...)

* Mo3BoaAET BbINO/IHATbL NOTEHLUNANbHO
HEeKOppPEeKTHbIN Koa,!

- 370 Xopowo, a He naoxo! MoXKHo B Knsomn boesou
cepBep Ha xoay AobaBNATb Ko, He obBasiMBasa BCe NO
owwnbKe.

* «MOXHO» - pa3yMmeeTca, He 3HAUYUT KHYXKHOY».



Kypcopbl

* 3agaya — resultset n3 pyHumnm

- funcname(..) returns table(colname coltype...)
- select * from funcname(...)

* 3aza4ya pacwmpuaacb — HECKONbKo resultset'os m3
OYHKUMM

* 3azava ewe bonee pacwmpunacb — MHOIO
resultset'os

* [lpnyem nepemeHHoe 4Yncno

* Yto nenatb?



Kypcopbl

* Kypcopbl CyLWEeCcTBYIOT TO/IbKO B nNpeaesax
TPaH3aKunmn
- Ha4vasio TpaH3aKuunu
- BbI30B dyHUUMU
- Fetch all from <cursor namel>
- Fetch all from <cursor name2>

- Fetch all from <cursor nameN>
- commit



Kypcopbl

* refcursor

B cyLLLHOCTHK, KypCOpP — 3TO NPOCTO ero UMms; MM
Kypcopa — CTPOKa

declare
cursnamel refcursor;

begin

open cursnamel for select ...

return array[cursnamel,cursname2... ]



3ayem Hago

[arta npogaxu Twvn Cymma

2012-10-01 [MnBo 100

2012-10-01 KBac 50

2012-10-02 BuHo 45

I 1 I 1V V VI Vil | VI |X X XI Xl

Muneo 100 80 100 100 120 150 160 150 120| 100 90 80
KBac
BuHo

Kedump




Kypcopbl
* TpebyeTca noaaeprKKa Ha KINEHTE

* [1nA KypcopoB OHa peasinsyeTca Hec/loXKHo — B perl

nnu php A4ocTaTto4yHO peKypcmBHO 0b6onTH resultset n
NOCMOTPETb TUMbl KOJIOHOK.

* B Java — ncnonb3ya AeKopaTop, co34aTb KAacc,
Bo3BpaLlatowmm ResultSet (Kak meHHo ero
co34aBaTb — OTAe/1IbHAA UCTOPUA)

* [1nA json MOXHO NOCTYNUTb aHaJOMMYHO

— OT/An4Tb json OT text Ha KAneHTe manopeasnbHO. XaK:
MOXHO caenaTtb domain ana text u cmoTpeTb ANNHY.



generic_cursor

CREATE OR REPLACE FUNCTION generic_cursor(IN sql text, VARIADIC param text[] DEFAULT
ARRAY[]::text[])
RETURNS refcursor AS $BODY$
declare rv refcursor;
sthhash text := 'GENCURS'||md5(sql);
exec text := 'execute ' || sthhash ||
case when array length(param,1l) is null then

else '('||(select string agg(coalesce(quote literal(pv),'NULL'),"',"') from
unnest(param) as u(pv)) ||')' end;
begin
begin
open rv for execute exec;
exception
when sqglstate '26000' -- prepared statement does not exist
or sqlstate '0A000' -- table definition had changed
or sqlstate '42703"' --- -/-
or sqlstate '42P11'
then
if sqlstate='0A000' or sqglstate='42703' then
execute 'deallocate '||sthhash;
end if;
execute 'prepare '||sthhash|| coalesce((select '('|| string agg('text',',"') |
| ')' from unnest(param) as u(pv)),'') ||' as '||sql;
open rv for execute exec;
end;

return rv;
end; $BODY$ LANGUAGE plpgsql



generic_exec

CREATE OR REPLACE FUNCTION generic_exec(
IN sgql text,
VARIADIC param text[] DEFAULT
ARRAY[ ]::text[])
RETURNS SETOF record AS $BODY$
declare
cr refcursor:=
generic_cursor(sql, variadic param);
begin
return query execute 'fetch all from '||
quote ident(cr::text); end;
$BODY$ LANGUAGE plpgsql



Micnonb3yem

select *

from
generic_exec('select n from

generate _series(1,%$1::integer)

as gs(n)’,
20::text) as ge(n integer)



do $code$
declare o |
rv tt; D'
o etamp: A oHOo Hapo? [1a!
s2 timestamp;
s3 timestamp;
i integer;
begin
sl:=clock_timestamp();
for i in 1..1000 loop
execute 'select tl1.* from tt t1, tt t2, tt t3, tt t4, tt t5, tt t7, tt t8
where tl1.id=t2.id and t2.id=t3.id and t3.id=t4.id and t1.id=t5.id and t5.id=t7.id and
t5.1id=t8.id and t8.id=9999
and tl.id between 1 and 10000 and t4.id between 9999 and 200000 and t3.id>9000 and
exists(select * from tt t6 where t6.id=t5.id)
and t4.cnt=49 order by t4.cnt' into rv;
end loop;

s2:=clock_timestamp();
for i in 1..1000 loop
select * into rv from generic_exec('select t1.* from tt t1, tt t2, tt t3, tt t4, tt t5,
tt t7, tt t8
where tl1.id=t2.id and t2.id=t3.id and t3.id=t4.id and tl1.id=t5.id and t5.id=t7.id and
t5.1id=t8.1id and t8.id=9999
and tl.id between 1 and 10000 and t4.id between 9999 and 200000 and t3.1d>9000 and
exists(select * from tt t6 where t6.id=t5.id)
and t4.cnt=49 order by t4.cnt') as ge(n integer, cnt bigint);
end loop;
s3:=clock_timestamp();
raise notice 'Run 1=%',s2-s1;
raise notice 'Run 2=%',s3-s2;
end; $code$



Pe3ynbTaTr

*3AMEYHAHUE: Run 1=00:00:04.867/
*3AMEYHAHUE: Run 2=00:00:00.207/



To »xe camoe, HO MHOIronNOTOYHO

*$ pgbench -M prepared -U postgres -t 500 -n -j 2 -c 10 -f
generic_exec.pgb work

number of clients: 10

number of threads: 2

number of transactions per client: 500

number of transactions actually processed: 5000/5000

tps = 2340.001464 (including connections establishing)

tps = 2508.521577 (excluding connections establishing)

*$ pgbench -M prepared -U postgres -t 500 -n -j 2 -c 10 -f
plain_execute.pgb work

query mode: prepared

number of clients: 10

number of threads: 2

number of transactions per client: 500

number of transactions actually processed: 5000/5000

tps = 146.373869 (including connections establishing)

tps = 147.008750 (excluding connections establishing)



AnbTepHaTMBa

* JSON — B 9.2 row_to_json, array_to _json

- select
array_to_json(
array(
select row_to json(c.*)
from pg class ¢

)
)
* B npeablayLimMx BEPCUAX NETKO MOMKHO HAaNMUcaTb U
CaMOCTOAATENbHO, NCNOb3YS, Hanpumep, hstore

* MoXHO nNpocTo BO3BpaLlaTb maccus hstore u
pPa3bupaTb Ha KANEHTE



3aknryeHue

* A cHoBa: a 3a4em Bce 3T0, CO6CTBEHHO, HAAO?
* [1pon3BOANTENbHOCTb

* [lepeHOCMMOCTb

* Bbl4YypPHOCTb

* Mpobyunte!

* Bonpochb!?



