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Ur0? Cepbe3Ho?

* HekoTopble TMNbI 3aNPOCOB BLIMOSTHAKTCA 6a3on HeonTUMarnbHO
* AnbTepHaTUBHbIV NMOAX0[
* Py4yHas peanunsaumsi 6bICTPOro anropnma — Cepbe3HbIn POCT

Npoun3BoaMUTENBHOCTM 3anpoca
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Llenu

[TokasaTb HEKOTOPbIE MPAaKTNU4YECKU MNMosie3Hble aribTepHaTuBbIE
ariropTmMmbl U rmpnembil

KpaTtko nokasaTtb metoabl nepesoga u3 PL/PGSQL B SQL
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He uenu

OcHoBbI ONTMMKU3aLIMKM 3anNpPOCcCoB

OrpaHunyenunsa nnaHnpoBLmKa 3anpocoB PostgreSQL

CpaBHeHue PL/PgSQL npoussoantensHoctn ¢ SQL
(PI/PgSQL npumepbl HanncaHbl MakCMMarsibHO NPOCTLIM A5 MOHUMAaHUA
obpa3oM 1 He 0bA3aTeNIbHO ABMAKTCA MakCUMasribHO 3(PdEKTUBHOM

peanusaumnen)
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PEKOMEHAY&M bil€e HauadJibHbI© HAaBbIKM

3HaHuMe PL/PgSQL
Bo3amoxHocTtu PostgreSQL SQL:
WITH [RECURSIVE]

[JOIN] LATERAL

UNNEST [WITH ORDINALITY]
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O Bepcum PostgreSQL

PostgreSQL Bepcus 9.6
bynet pabotatb Ha 9.5 1 9.4 6e3 (cepbesHbIX) Nnepeaernok
[TopTupoBaHue Ha 9.3 n bonee paHHME BEPCUMN BOZMOXKHO, HO

noTpebyet workaround peanusayum OTCYTCTBYHOLLNX OYHKLNN
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CTpyKkTypa npe3eHTaum

Onucanune npobremsl

Knaccunueckoe pelieHue - npoctonn SQL 3anpoc
EXPLAIN ANALYZE

AnbTepHaTmBHbIN anroputm Ha PL/PgSQL
ITOT Xe anroputmM Ha SQL

EXPLAIN ANALYZE

CpaBHeHne npon3BoaNTENTbHOCTH
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01

NMoaroroBka
TeCTOBbIX
OaHHbIX



NMoaroroBkKka TeCToBbIX AAHHbIX
Schema

b p t

id: BIGSEERIAL
ctime: TIMESTAMP

payvioad: TEXT
*author_id : INTEGER b=

authors_test

id- INTEGER
name: TEXT

CREATE UNIQUE INDEX blog post test author_id ctime_ukey
ON b p t USING btree (author _id, ctime);
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NMoaroroBkKka TeCToBbIX AAHHbIX
Yactb 1

Create blog posts table:
DROP TABLE IF EXISTS b p t;

CREATE TABLE b p t (
id BIGSERIAL PRIMARY KEY,
ctime TIMESTAMP NOT NULL,
author id INTEGER NOT NULL,
payload text);
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NMoaroroBkKka TeCToBbIX AAHHbIX
Yactb 2

Populate the table with test data:

-- generate 10.000.000 blog posts from 1000 authors average 10000 post

-- per author from last 5 years, expect few hours run time

INSERT INTO b _p t (ctime, author_id, payload)

SELECT

-- random in last 5 years

now()-(random()*365*24*3600*5)*'1 second'::interval AS ctime,

-- 1001 author

(random()*1000)::int AS author_id,

-- random text-like payload 100-2100 bytes long

(SELECT
string agg(substr('abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVIWXYZ®O
123456789 ", (random() * 72)::integer + 1, 1), '")

FROM generate_series(1l, 100+i%10+(random() * 2000)::integer)) AS payload

-- 10M posts

FROM generate_series(1l, 10000000) AS g(i);
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NMoaroroBkKka TeCToBbIX AAHHbIX
Yacts 3

Populate the table with test data (continue):
--delete generated duplicates

DELETE FROM b_p_t where (author_id, ctime) IN (select author_id, ctime from b p t
group by author_id, ctime having count(*)>1);

CREATE INDEX bpt_ctime_key on b_p t(ctime);

CREATE UNIQUE INDEX bpt a id ctime ukey on b _p_ t(author _id, ctime);
--create authors table

DROP TABLE IF EXISTS a_t;

CREATE TABLE a_t AS select distinct on (author_id) author _id AS id, 'author '||
author_id AS name FROM b p t;

ALTER TABLE a_t ADD PRIMARY KEY (id);

ALTER TABLE b_p t ADD CONSTRAINT author id fk FOREIGN KEY (author_id) REFERENCE
a_t(id);

ANALYZE a_t;
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02

10S opna
3anpocoB C
OFFSET



10S pna sanpocoB ¢ OFFSET

3anpocbl ¢ bonbwmmu offset — Bceraga meaneHHbie

Y106b1 Nnonyumtb 1.000.001’st row, 6a3a aonKHa cHa4ana
npontn nepsble 1.000.000 cTpok

AnbTepHaTuBa: ucnonblosaHme bbictporo Index Only Scan

4yTobbI NponycTnTb Nepsblie 1.000.000 cTpok
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10S pna sanpocos ¢ OFFSET
npoctou SQL

SELECT
X

FROM b_p_t
ORDER BY id
OFFSET 1000000
LIMIT 10
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10S pna sanpocoB ¢ OFFSET
npoctou SQL EXPLAIN

Limit (actual time=503..503 rows=10 loops=1)
-> Index Scan using b p t pkey on b p t
(actual time=0..386 rows=1000010 loops=1)
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10S pna sanpocoB ¢ OFFSET
PL/PgSQL

CREATE OR REPLACE FUNCTION ios_offset test
(a_offset BIGINT, a_limit BIGINT) RETURNS SETOF b _p_t LANGUAGE plpgsql

AS $function$
DECLARE start_id b_p t.id%TYPE;

BEGIN

--find a starting id using IOS to skip OFFSET rows

SELECT id INTO start_id FROM b p t

ORDER BY id OFFSET a_offset LIMIT 1;

--return result using normal index scan

RETURN QUERY SELECT * FROM b_p t WHERE id»>=start_id

ORDER BY ID LIMIT a_limit;

END;
$function$;
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10S pna sanpocoe ¢ OFFSET
anbTepHaTuBHbIK SQL

SELECT bpt.* FROM

(
--find a starting id using IOS to skip OFFSET rows

SELECT id FROM b_p_t
ORDER BY id OFFSET 1000000 LIMIT 1
) AS t,

LATERAL (
--return result using normal index scan

SELECT * FROM b_p t WHERE id>=t.id
ORDER BY id LIMIT 10
) AS bpt;
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10S pna sanpocoe ¢ OFFSET
anbTepHaTtuBHbin SQL EXPLAIN

-> Index Only Scan using blog post test pkey on b p t
(actual time=0..236 rows=1000001 loops=1)

-> Index Scan using blog post test pkey on b p t
(actual time=0.016..0.026 rows=10 loops=1)
Index Cond: (id >= b_p t.id)
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10S pna sanpocos ¢ OFFSET
CpaBHeHue Nnpon3BoaUTEeNnbHOCTH

OFFSET Native PL/PgSQL Advanced
1000 0.7ms 0.5ms 0.4ms
10000 3.0ms 1.2ms 1.1ms
100000 26.2ms 7.7ms 7.4ms
1000000 273.0ms 71.0ms 70.9ms
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BHeceHMe
LIMIT nopn
(LEFT) JOIN



BHeceHnue LIMIT nopg (LEFT) JOIN

KombuHauna JOIN, ORDER BY u LIMIT
ba3a gaHHbIx genaet JOIN anga Bcex cTpok
(a He Tonbko ans LIMIT cTpok)

YacTo 310 NuwHaa pabora
AnerepHaTtuBa: BHecTn LIMIT+ORDER BY nog JOIN

dataegret.com 6



BHecenue LIMIT nop (LEFT) JOIN
npoctom SQL

SELECT

*

FROM b p t
JOIN a_t ON a t.id=author id

WHERE author id IN (1,2,3,4,5)
ORDER BY ctime
LIMIT 10
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BHeceHnue LIMIT nop (LEFT) JOIN
npoctou SQL EXPLAIN

-> Sort (actual time=345..345 rows=10 loops=1)

-> Nested Loop (actual time=0.061..295.832 rows=50194
loops=1)

-> Index Scan using b _p t author_id ctime ukey on
b p t (actual time=0..78 rows=50194 loops=1)
Index Cond: (author_id = ANY
('{1,2,3,4,5}"'::integer[]))

-> Index Scan using a_t _pkey on a_t (actual
time=0.002 rows=1 loops=50194)
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BHeceHue LIMIT nop (LEFT) JOIN
PL/PgSQL

CREATE OR REPLACE FUNCTION join limit pulldown_test (a_authors BIGINT[], a_limit BIGINT)
RETURNS TABLE (id BIGINT, ctime TIMESTAMP, author_id INT, payload TEXT, name TEXT)

LANGUAGE plpgsql
AS $function$

DECLARE t record;
BEGIN

FOR t IN (

-- find ONLY required rows first

SELECT * FROM b_p t WHERE b_p t.author_id=ANY(a_authors)

ORDER BY ctime LIMIT a_ limit
) LOOP

-- and only after join with authors

RETURN QUERY SELECT t.*, a_t.name FROM a_t WHERE a_t.id=t.author_id;
END LOOP;

END;
$function$;
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BHeceHnue LIMIT nop (LEFT) JOIN
anbTepHaTuBHbIX SQL

SELECT bpt_with_a_name.* FROM
-- find ONLY required rows first
(
SELECT * FROM b_p_t WHERE author_id IN (1,2,3,4,5)
ORDER BY ctime LIMIT 10
) AS t, LATERAL (
-- and only after join with the authors
SELECT t.*,a_t.name FROM a_t WHERE a_t.id=t.author_id
) AS bpt with_a name
-- second ORDER BY required
ORDER BY ctime LIMIT 10;
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Pull down LIMIT under JOIN
ansTepHaruBHbiv SQL EXPLAIN

-> Nested Loop (actual time=68..68 rows=10 loops=1)
-> Sort (actual time=68..68 rows=10 loops=1)
-> Index Scan using b _p t author_id ctime ukey on b p t

(actual time=0..49 rows=50194 loops=1)
Index Cond: (author_id = ANY ('{1,2,3,4,5}'::integer[]))

-> Index Scan using a_t pkey on a t (actual time=0.002..0.002
rows=1 loops=10)
Index Cond: (id = b _p t.author_id)
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Pull down LIMIT under JOIN
cpaBHeHue Npou3BoauUTEeribHOCTHU

author id IN (1,2,3,4,5) / LIMIT 10
npocton SQL: 155ms
PL/PgSQL.: 52ms

anbTepHaTuBHbI SQL: 51ms
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DISTINCT

DISTINCT on a large table always slow

It scans whole table

Even if the amount of distinct values low

Alternative: creative index use to perform DISTINCT
Technique known as LOOSE INDEX SCAN:

https://wiki.postgresqgl.org/wiki/Loose _indexscan
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DISTINCT
npoctom SQL

select
distinct author id
from b p t
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DISTINCT
npoctou SQL EXPLAIN

Unique (actual time=0..5235 rows=1001 loops=1)
-> Index Only Scan using b_p t author_id ctime_ukey on
b p t
(actual time=0..3767 rows=9999964 loops=1)
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DISTINCT
PL/PgSQL

CREATE OR REPLACE FUNCTION fast distinct test () RETURNS SETOF INTEGER
LANGUAGE plpgsql
AS $function$
DECLARE _author_id b_p t.author_id%TYPE;
BEGIN
--start from least author_id
SELECT min(author_id) INTO _author_id FROM b _p t;
LOOP
--finish if nothing found
EXIT WHEN _author_id IS NULL;
--return found value
RETURN NEXT _author_id;
--find the next author_id > current author_id
SELECT author_id INTO _author_id FROM b_p t WHERE
author_id> author_id ORDER BY author_id LIMIT 1;
END LOOP;
END;
$function$;
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DISTINCT
anbTepHaTuBHbIX SQL

WITH RECURSIVE t AS (

--start from least author_id
(SELECT author_id AS _author_id FROM b_p t ORDER BY author_id LIMIT 1

)
UNION ALL
SELECT author_id AS _author_id FROM t, LATERAL (

--find the next author_id > current author_id
SELECT author_id FROM b_p t WHERE author_id>t. author_id
ORDER BY author_id LIMIT 1

) AS a_id

)

--return found values

SELECT _author_id FROM t;



DISTINCT
Advanced SQL EXPLAIN

-> Index Only Scan using b_p t author_id ctime_ ukey
on b ptbpt1l (actual time=0.015..0.015 rows=1
loops=1)

-> Index Only Scan using b_p t author_id ctime_ ukey

on b p t
(actual time=0.007..0.007 rows=1 loops=1001)
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DISTINCT
cpaBHeHUue Npou3BOAUTESNIbHOCTHU

Native SQL.: 2660ms
PL/PgSQL.: 18ms
Advanced SQL: 10ms
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DISTINCT ON

* DISTINCT ON used when an application require fetch the latest
data for ALL authors in single query

* DISTINCT ON on a large table always is performance killer

* Alternative: again, creative use of indexes and SQL saves the

day
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DISTINCT ON
npoctom SQL

SELECT
DISTINCT ON (author id)

*

FROM b p t
ORDER BY author_id, ctime DESC
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DISTINCT ON
npoctou SQL EXPLAIN

Unique (actual time=29938..39450 rows=1001 loops=1)
-> Sort (actual time=29938..37845 rows=9999964 loops=1)
Sort Key: author_id, ctime DESC
Sort Method: external merge Disk: 10002168kB
-> Seq Scan on b p t (actual time=0.004..2472
rows=9999964 loops=1)
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DISTINCT ON
PL/PgSQL

CREATE OR REPLACE FUNCTION fast_distinct_on_test() RETURNS SETOF b_p t LANGUAGE plpgsql
AS $function$

DECLARE b p t record;
BEGIN

--start from greatest author_id

SELECT * INTO _b_p_t FROM b_p_t ORDER BY author_id DESC, ctime DESC LIMIT 1;

LOOP
--finish if nothing found
EXIT WHEN b _p t IS NULL;
--return found value
RETURN NEXT _b_p_t;
--latest post from next author_id < current author_id
SELECT * FROM b_p_t INTO _b p t WHERE author_id< b p_t.author_id
ORDER BY author_id DESC, ctime DESC LIMIT 1;
END LOOP;
END;
$function$;
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DISTINCT ON
anbTepHaTuBHbIX SQL

WITH RECURSIVE t AS (
--start from greatest author_id
(SELECT * FROM b_p _t ORDER BY author_id DESC, ctime DESC LIMIT 1)

UNION ALL
SELECT bpt.* FROM t, LATERAL (
--latest post from the next author_id < current author _id

SELECT * FROM b_p t WHERE author_id<t.author_id
ORDER BY author_id DESC, ctime DESC LIMIT 1
) AS bpt
)
--return found values
SELECT * FROM t;
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DISTINCT ON
ansTepHaruBHbiv SQL EXPLAIN

-> Index Scan Backward using b _p t author_id ctime ukey on b p t
(actual time=0.008..0.008 rows=1 loops=1)

-> Index Scan Backward using b_p t author_id ctime_ukey on
b p t

(actual time=0.007..0.007 rows=1 loops=1001)

Index Cond: (author_id < t_1.author id)

dataegret.com 6



DISTINCT ON
anbTepHatuBHbin SQL (BapuaHT 2)

--fast distinct(author_id) implementation (from part 4)

WITH RECURSIVE t AS (
--start from least author_id
(SELECT author_id AS _author_id FROM b_p t ORDER BY author_id LIMIT 1)
UNION ALL
SELECT author_id AS _author_id
FROM t, LATERAL (
--find the next author_id > current author_id
SELECT author_id FROM b_p_ t WHERE author_id>t._author_id ORDER BY author_id LIMIT 1

) AS a_id

)
SELECT bpt.*

-- loop over authors list (from part 5)

FROM t, LATERAL (
-- return the latest post for each author
SELECT * FROM b _p t WHERE b_p_ t.author_id=t._author_id ORDER BY ctime DESC LIMIT 1

) AS bpt;
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DISTINCT ON over all table
CpaBHeHue Nnpo3BoaAnTEeNnbHOCTHU

npocton SQL: 3755ms
PL/PgSQL.: 27ms
AnbrepHaTuBHbIN SQL: 13ms

AnbrepHatuBHbIN(2) SQL: 18ms
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A BOT Tenepb

6ypeTt Beceno:
JIeHTa

HOBOCTEM



JNleHTa HOBOCTEM

Npea npoctenwien neHTbl HOBOCTEN:

Hantn N cambix CBEXUMX MOCTOB MO CMUCKY aBTOPOB
MokeT 6biTb ¢ OFFSET (cTpanHuua)
Jlerko peannsoBaTb

CnoxHo caenatb H6bICTPO
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JleHTa HOBOCTEM
Knaccumueckum SQL

SELECT *

FROM b p t

WHERE

author _id IN (1,2,3,4,5)
ORDER BY ctime DESC
LIMIT 20 OFFSET 20
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JNleHTa HOBOCTEM
EXPLAIN

Limit (actual time=146..146 rows=20 loops=1)

-> Sort (actual time=146..146 rows=40 loops=1)
Sort Key: ctime DESC
Sort Method: top-N heapsort Memory: 84kB

-> Index Scan using bpt a id ctime ukey on b p t
(actual time=0.015..105 rows=50194 loops=1)
Index Cond: (author_id = ANY
('{1,2,3,4,5}'::integer[]))
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JileHTa HOBOCTEM
NMpo6Gnemsbl NpocTenwen peanm3aumm

3anpoc nosiy4aeT BCe NocTbl 3a BCE BpeMsi MO CMUCKY aBTOPOB
Bonblue nocToB — meaJ/ieHHee 3anpoc

[INNHHee CNMCOK aBTOPOB — MeaJieHHee 3anpoc
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JleHTa HOBOCTEM
xenaembie ocobeHHOCTHM

NpoeanbHbIM 3anpoc He JoKeH TpeboBaTb bonee yem

OFFSET+LIMIT obpawieHn K nugekcy Ha b _p t

[lonkeH 6bITb 6bICTPbLIM A1 PA3YMHbIX 3HaYEHU

OFFSET/LIMIT (100-1000)
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JleHTa HOBOCTEM
anbTepHatuBHaa mpen (BxoaHble AaHHbIE)

pos author_id HauynHaem c maccuBa author_id (_a_ids):

'{20,10,30,100,16} ' : :int[]

1 20
2 10
3 30
4 100
5 16
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JileHTa HOBOCTEM
anbTepHatuBHaa mpes (Havyano)

pos ctime  Tenepb Mcnonb3ysa naeun us npeablayLmMx cepmun 3anoaHAEM Maccus
ctime cambix HOBbIX MOCTOB 3TUX aBTOpOB (_a_ctimes):

1 01-02-2017

SELECT
array_agg((
2 03-02-2017 SELECT ctime
FROM b_p t WHERE author_id=_a_id
3 19-02-2017 ORDER BY ctime DESC LIMIT 1

) ORDER BY _pos)
FROM UNNEST('{20,10,30,100,16}"'::int[])
4 28-02-2017  y1TH ORDINALITY AS u(_a_id, _pos)

5 21-02-2017
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JileHTa HOBOCTEM
anbTepHaruBHaa mpen (npopomxeHue 1)

os author id -
p — pos ctime 5. 0n1m NO3MLMIO CAMOTO HOBOFO

nocTta n3 _a_ctimes.
9TO O4YEBUAHO CaMblii CBEKMM NOCT U3

2 10 2 903-02-2017 BCcex v byaeTt nepBbiM NOCTOM
BO3BpaLLlEHHbIM 3aMPOCOM.

1 20 1 ©01-02-2017

3 30 3 10-02-2017
4 100 4 28-02-2017
5 16 5 21-02-2017

SELECT pos FROM
UNNEST(_a_ctimes) WITH ORDINALITY AS u(a_ctime, pos)
ORDER BY a_ctime DESC NULLS LAST LIMIT 1
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JileHTa HOBOCTEM
anbTepHarMBHaa mpen (npoaonmxeHue 2)

pos author_id pos ctime Found author_id ctime
1 20 1 01-02-2017 1 4 28-02-2017
2 10 2 03-02-2017
3 30 3 10-02-2017
A 100 4 28-02-2017
5 16 5 21-02-2017

3ameHsaem CTPOKy 4 B _a_ctimes 3HaueHMem ctime npeablayLiero nocta Toro e aBTopa.
SELECT ctime AS _a ctime FROM b _p t WHERE author_id=_a ids[pos] AND
ctime<_a _ctimes[pos] ORDER BY ctime DESC LIMIT 1
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JileHTa HOBOCTEM
anbTepHarmeHaa mpen (OKoOH4YaHue)

1 20 pos ctime Found author_id ctime
1 01-02-2017 1 4 28-02-2017
2 10
2 03-02-2017 2 5 21-02-2017
3 30
3 10-02-2017
4 100 4 20-02-2017
5 16 5 21-02-2017

“Rinse and repeat” warn 2 n 3 cobnpaa HanaeHHbIe CTPOKK, A0 MOJIy4YEeHUA
LIMIT cTpoOK.
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JleHTa HOBOCTEM
PL/PgSQL (Hauano)

CREATE OR REPLACE FUNCTION feed test(a_authors INT[], a_limit INT, a_offset INT) RETURNS SETOF b _p t
LANGUAGE plpgsql AS $function$

DECLARE _a_ids INT[] := a_authors;

DECLARE _a_ctimes TIMESTAMP[];

DECLARE _rows_found INT := O;

DECLARE _pos INT;

DECLARE _a ctime TIMESTAMP;

DECLARE _a_id INT;
BEGIN

-- loop over authors list
FOR pos IN SELECT generate subscripts(a_authors, 1) LOOP
--populate the latest post ctime for every author
SELECT ctime INTO _a ctime FROM b_p t WHERE author_id= a ids[ pos] ORDER
BY ctime DESC LIMIT 1;
_a_ctimes[_pos] := _a ctime;
END LOOP;
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JleHTa HOBOCTEM
PL/PgSQL (npopmonxxeHue)

WHILE rows_ found<a limit+a offset LOOP
--seek position of the latest post in ctime array
SELECT pos INTO _pos
FROM UNNEST( a_ctimes) WITH ORDINALITY AS u(a_ctime, pos)
ORDER BY a_ctime DESC NULLS LAST LIMIT 1;
--get ctime of previous post of the same author
SELECT ctime INTO _a ctime FROM b p t
WHERE author_id= a ids[ pos] AND ctime< a ctimes[ pos]
ORDER BY ctime DESC LIMIT 1;
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JleHTa HOBOCTEM
PL/PgSQL (oxkoHuaHue)

--offset rows done, start return results
IF _rows found>=a offset THEN
RETURN QUERY SELECT * FROM b _p t
WHERE author_id= a ids[ pos] AND ctime=_a ctimes[ pos];

END IF;
--increase found rows count
_rows_found := _rows_found+1l;
--replace ctime for author with previous message ctime
_a_ctimes[ _pos] := _a ctime;
END LOOP;
END;
$function$;
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JleHTa HOBOCTEM
anbTepHaTuBan peanu3auma SQL

WITH RECURSIVE
r AS (
SELECT
--empty result
NULL::b_p_t AS _return,
--zero rows found yet
0::integer AS _rows_found,
--populate author ARRAY
'{1,2,3,4,5}"'::int[] AS _a_ids,
--populate author ARRAY of latest blog posts
(SELECT
array_agg((SELECT ctime FROM b_p_t WHERE author_id=_a_id ORDER BY ctime DESC LIMIT 1) ORDER BY _pos)
FROM UNNEST('{1,2,3,4,5}'::int[]) WITH ORDINALITY AS u(_a_id, _pos)
) AS _a_ctimes
UNION ALL
SELECT
--return found row to the result set if we already done OFFSET or more entries
CASE WHEN _rows_found>=100 THEN (SELECT b_p_t FROM b_p_t WHERE author_id=_a_ids[_pos] AND ctime=_a_ctimes[_pos]) ELSE NULL END,
--increase found row count
_rows_found+1,
--pass through the same a_ids array
_a_ids,
--replace current ctime for author with previous message ctime for the same author
_a_ctimes[:_pos-1]||_a_ctime||_a_ctimes[_pos+1:]
FROM r,
LATERAL (SELECT _pos FROM UNNEST(_a_ctimes) WITH ORDINALITY AS u(_a_ctime, _pos) ORDER BY _a_ctime DESC NULLS LAST LIMIT 1) AS ti,
LATERAL (SELECT ctime AS _a_ctime FROM b_p_t WHERE author_id=_a_ids[_pos] AND ctime<_a_ctimes[_pos] ORDER BY ctime DESC LIMIT 1) AS t2
--found the required amount of rows (offset+limit done)
WHERE _rows_found<105
)
SELECT (_return).* FROM r WHERE _return IS NOT NULL ORDER BY _rows_found;
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AnbTepHaTuBHana peanu3auuna SQL
obwan cTpykrtypa 3anpoca

WITH RECURSIVE

r AS (
--initial part of recursive union
SELECT

UNION ALL

--main part of recursive union
SELECT

::éxit condition
WHERE rows_ found<200
)

--produce final ordered result
SELECT (_return).* FROM r WHERE _return IS NOT NULL
ORDER BY _rows_found

dataegret.com 6



AnbTepHaTuBHana peanu3auuna SQL

MHMUManNM3auusa

--empty result
NULL::b_p_t AS _return,
--zero rows found so far
@::integer AS _rows_found,
--author ARRAY
'{1,2,3,4,5}'::int[] AS _a_ids,
--populate author ARRAY of latest blog posts (see part 5)
(SELECT
array_agg((
SELECT ctime FROM b_p t WHERE author_id=_a_id ORDER BY ctime DESC LIMIT 1
) ORDER BY _pos)
FROM UNNEST('{1,2,3,4,5}"'::int[]) WITH ORDINALITY AS u(_a_id, _pos)
) AS _a ctimes
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AnbTepHaTuBHana peanu3auuna SQL
OCHOBHafA 4YacTb

--return found row to the result set if we already done OFFSET or more entries
CASE WHEN _rows_found>=100 THEN (
SELECT b p t FROM b _p t WHERE author _id= a ids[ pos] AND ctime=_a ctimes[_pos]
) ELSE NULL END,
--increase found row count
_rows_found+1,
--pass through the same a_ids array
_a_lids,
--replace current ctime for author with previous message ctime
_a_ctimes[: pos-1]||_a_ctime||_a_ctimes[ pos+1:]
FROM r,
LATERAL (
SELECT _pos FROM UNNEST(_a_ctimes) WITH ORDINALITY AS u(_a_ctime, _pos)
ORDER BY _a ctime DESC NULLS LAST LIMIT 1
) AS t1,
LATERAL (
SELECT ctime AS _a ctime FROM b p t
WHERE author_id= a ids[ pos] AND ctime< a ctimes[ pos]
ORDER BY ctime DESC LIMIT 1
AS t2
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NMpounssoanTEenbHOCTDb
(c 10 aBTOpamMmm)

LIMIT OFFSET Native PL/PgSQL Alternative
1 %) 180ms 1.0ms 1.0ms

10 %) 182ms 1.8ms 1.3ms

10 10 182ms 1.9ms 1.9ms

10 1000 187ms 53.0ms 24.7ms
1000 %) 194ms 100.8ms 35.1ms
100 100 185ms 13.2ms 6.2ms
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08

JaknwoueHue



3aKknrovueHme

P PeKTUBHOE BbINO/IHEHNE HEKOTOPbLIX NONY/IAAPHbIX 3aMNpPOCoB
TpebyeT aNbTEPHAaTUBHOIO aNrOPUTMA
OTnaaka anbTepHaTUBHOIO aAropuTMa NpoLle NPou3BoAKUCA C
ncnonbsosaHmnem PL/PgSQL
anropuTm peanmsoBaHHbIKM Ha SQL 3anpoce — paboTaeT bbicTpee
[lpouecc:

1. Peannsaumna u otnagka Ha PL/PgSQL

2. KoHBepTupoBaHue utora 8 SQL
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Bonpochbi?

CoBceM BOMPOCOB HET?

Really?



Cnacubo!
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