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GraphQL — A3bIK 3anpocos

Pa3paboTtka Facebook

{
"data": {
"post": [
query { {
post { "ig": "ck@qwlhyb0e2v0116rlv3tqeb",
i d "title": "janner2k19",
1. "user": {
title "name": "Paul Rudd",
user { "email"”: "adminl@gmail.com"
name }
email %’
} "id": "ckegwluenedxg@l163kkhdysvc",
} "title": "2k20",
} "user": null
}
]
}



"data": {

GraphQL e

"id": "ck1tt3zvbon8t0144323ks031",
"name": "James Michael Tyler",
"email": "sssscccv@ukr.net",
"comments": []

"id": "ck2cspv6z@a7m@l66a30iq53u”,
"name": "Huyen",
"email": "huyen@gmail.com",

query { "comments": [

{
user { "id": "ck2x7y6390fwte15796sd4pha”
id "text": "Hi 1"
s
name {
. "id": "ck2x7y63a0fwu@l57xy6vo8tx",
email "text": "Add new comment 123"

comments { ?

id "id": "ck2x7y63a0fwve157klgicilw",
"text": "awgawg"

text }

{
} "id": "ck2ksl4gylpgi@l55u83ek72f",
} "name": unovyu,
llemailll: IISII,
"comments": []



OnTumanbHas

pabotac.
Ccybd




GraphQL-3anpoc
[JnHammyecknin Habop nonen

Nepapxma ntodbon BAOKEHHOCTH

query {
post {
id
title
user {
name
email
comments {
text
createdAt



GraphQL-3anpoc

[IMHaMm4yeckmin Habop none Nepapxmsa Ntobomr BJIOKEHHOCTU

CraTnyeckas TUMN3aUnNA [110CKMe Ta6fll/ILl,b|



GraphQL-3anpoc

[IMHaMm4yeckmin Habop none Nepapxmsa Ntobomr BJIOKEHHOCTU

X X
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PostgreSQL — obbekTHO-penaumoHHaa CYb/1

JSONB
plv8



bakeHa BHYTPU CYB/]

plv8 - javascript

OyHKUMA Ha plv8

1. Pa3bupaem BXOAHON ODBEKT
2. BbimnonHAaem 3anpocsl
3. Cobupaem obbeKT-pe3ynbTaT

4. Bo3spaulaem JSONB



CREATE MATERIALIZED VIEW IF NOT EXISTS schema_columns
AS
SELECT column_name, table name FROM information_schema.columns;

CREATE MATERIALIZED VIEW IF NOT EXISTS schema_foreign_ keys
AS
SELECT kcu.column_name, ccu.table name AS foreign table name,
ccu.column_name AS foreign_column_name, tc.table name
FROM information_schema.table constraints AS tc
JOIN information_schema.key column_usage AS kcu
ON tc.constraint _name = kcu.constraint_name
AND tc.table schema = kcu.table schema
JOIN information_schema.constraint column_usage AS ccu
ON ccu.constraint _name = tc.constraint_name
AND ccu.table schema = tc.table schema
WHERE tc.constraint _type = 'FOREIGN KEY';



CREATE OR REPLACE FUNCTION execute_qgraphgl(gglquery JSONB, schema text)
RETURNS JSONB

AS $%

function viewTable(table, tableName, result, where, level)

{
var tableKeys = Object.keys(table);

var fkQuery = "SELECT column_name, foreign table name, foreign column_name "
+ "FROM schema_foreign keys "
+ "WHERE table name='"

+ tableName + 3"

var fkRows = plv8.execute(fkQuery);
fkRows = fkRows.filter(item => tableKeys.includes(item.foreign table name.tolLowerCase()));

var fkFields = fkRows.map(a => a.column_name);

var allFields = fkFields.concat(tableKeys);
var allFieldsFiltered = allFields.filter((item, pos) => allFields.indexOf(item) === pos);

$$ LANGUAGE plvs;



3anpoc — BXoAHble AaHHble

{
"Bottle": {
fid"r {},
"bottle picture": {},
"bottle size id": {},
"bottle front label": {},
"beer": {
fid"r {),
"kind_id": {},
"style": {
fidtr Al
"original gravity": {}
}
}
}

}



ANbTEPHATUBHbIVM BAPUAHT

3anpoc c arperaTHbiMK QyHKUMAMKM JSONB

WITH s AS
(SELECT s.id, original gravity FROM style s),
br AS
(SELECT br.id, kind _id, s AS style, style id FROM beer br
LEFT JOIN s ON w.style id=s.id),
bng AS
(SELECT b.id, br as beer, beer_id, bottle picture,
bottle size id, bottle front label FROM bottle b
LEFT JOIN br ON b.beer_id=br.id),
bg AS (SELECT jsonb _agg(bng) AS "Bottle" FROM bng),

result AS
(SELECT * FROM bg)

SELECT jsonb_agg(result)->0 FROM result; GraphQL Engine Heroku



JSON

{
"Bottle": {
"id": {},
"bottle picture": {},
"bottle size id": {},
"bottle front label": {},
"beer": {
"id": {},
"kind _id": {},
"style": {
"id": {},
"original gravity": {}
}
}
}
}

GraphQL-3anpoc

query {
Bottle {

id
bottle picture
bottle size id
bottle front label
beer {
id
kind id
style {
id
original gravity
}
}
}
}



JSON GraphQL-3anpoc

{ query {
"Bottle": { Bottle (filter: { id: { less: 1000 } }) {
"id": {}, id
"bottle picture": {}, bottle picture
"bottle size id": {}, bottle size id
"bottle front_label": {}, bottle front_ label
"beer": { beer {
"id": {}, id
"kind id": {}, kind_id
"style": { style
"id": {}, id
"original gravity": {} original gravity
} }
} }
} }

} }



[TapcuHr GraphQL-3anpoca

npm-nakeT graphgql-tag

PostgreSQL + webpack



Cnocob c jsonb agg

[JHammnyecknin Habop nonen

[ocTtynHa bubamoteka-
napcep GraphQL

Nepapxmna ntobor BIOKEHHOCTU

Pe3ynbTaTt 3anpoca —
rotosbin JSON



Cnocob c jsonb agg

[JHammnyecknin Habop nonen

v

[ocTtynHa bubamoteka-
napcep GraphQL

Nepapxmna ntobor BIOKEHHOCTU

Pe3ynbTaTt 3anpoca —
rotosbin JSON

v




Cnocob c jsonb agg

Ha ctopoHe 63keHaa Ha ctopoHe b/l
(.NET Core, Java ...) (plv8)
[lpoLle oTnagkKa, YHMBEPCasIbHOCTb,

NoAJeprKKa NnepeHoCMMOCTb



MyTaumnm

GraphQL-3anpocbl Ha U3MEHEHME AaHHbIX

mutation { {
addUser(name: "MetpoB", typeld: 5) { "data": {
id "addUser": {
name "id": 1374,
type { "name": "MeTpos",
name "type": {
} "name": "OnepaTop"
¥ }
} }



MyTaumnm

GraphQL-3anpocbl Ha U3MEHEHME AaHHbIX

mutation { {
addUser(name: $name, typeld: $typeld) { "data": {
id "addUser": {
name "id": 1374,
type { "name": "MeTpos",
name "type": {
} "name": "OnepaTop"
¥ }
} }
}
}
{
"Name": "MNeTpoB",
"TypeId": 5

¥



CpaBHeHMe NPoOn3BOANTENbHOCTU

plv8: 3anpocsl K Tabanuam, OanH SQL-3anpoc ¢

cbop obbeKTa arperatHbIMM QYHKLMAMM

N3mepeHua:

ABTOMATM3NPOBAHO C nomollbto 10
EXPLAIN ANALYZE — Execution Time
Kaxabin 3anpoc: 4 pasa

OTbpacbiBaem camblin ObICTPLIM U CaMbI MeAJ/IEHHbIN



CpaBHeHMe NPoOn3BOANTENbHOCTU

{

Bottle {
id
bottle picture
bottle size id
bottle front_label
beer {
id
kind_id
style {
id
original_gravity
}
}
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plv8
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CpaBHeHMe NPoOn3BOANTENbHOCTU

Bpemsa
900
800
{
Bottle { 700
id
bottle picture 600
bottle size id
bottle front_label
beer { 500
id
kind_id 400
style {
id 300
original gravity
}
} 200
}
} 100
0
0 5000 10000 15000 20000 25000
100 Konunyectso anemeHTOB

plv8 jsonb_agg



SELECT kind_id, id FROM beer WHERE id IN
(5111, 4595, 5211, 4870, 5471, 5294, 4690,
4691, 5314, 4925, 5026, 5034, 5374, 5307,
4688, 4979, 4998, 5279, 4537, 5097, 4562,
5107, 4601, 4677, 4634, 4878, 5222, 5350,
4560, 4559, 5383, 4721, 5206, 4642, 5062,
4763, 5239, 5242, 5105, 5429, 4805, 5371,
5304, 4817, 4522, 5052, 4810, 4656, 4809,
5198, 4761, 4556, 4786, 5053, 4957, 5362,
5078, 5190, 4534, 4535, 4564, 5315, 5433,
5432, 5451, 5028, 5144, 4613, 5327, 5480,
5375, 5452, 5473, 4670, 4728, 4811, 5370);



IN (...) vs JOIN
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IN (...) vs JOIN
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CpaBHeHMe NPoOn3BOANTENbHOCTU

{

}

Bottle {
id
bottle picture
bottle size id
bottle front_label
beer {
id
kind_id
style {
id
original gravity
}
}
}

8800 -> 9500
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plv8
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CpaBHeHMe NPoOn3BOANTENbHOCTU

{

Bottle {
id
bottle picture
bottle size id
bottle front_label
beer {
id
kind_id
style {
id
original_gravity
}
}
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plv8
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Aggregate (cost=2252.93..2252.94 rows=1 width=32) (actual time=2.085..2.085 rows=1 loops=1)
-> Aggregate (cost=2252.91..2252.92 rows=1 width=32) (actual time=1.363..1.364 rows=1 loops=1)
-> Nested Loop Left Join (cost=11.55..2251.99 rows=366 width=115) (actual time=0.047..0.487 rows=67 loops=1)
-> Bitmap Heap Scan on "Bottle" b (cost=11.13..442.24 rows=366 width=83) (actual time=0.022..0.072 rows=67 loops=1)
Recheck Cond: (id < 4708)
Heap Blocks: exact=18
-> Bitmap Index Scan on "Index_Bottle_Bottleld" (cost=0.00..11.04 rows=366 width=0) (actual time=0.013..0.013 rows=67 loops=1)
Index Cond: (id < 4708)
-> Nested Loop Left Join (cost=0.43..4.93 rows=1 width=36) (actual time=0.005..0.006 rows=1 loops=67)
-> Index Scan using "Index_beer_beerld" on "beer" w (cost=0.29..4.78 rows=1 width=12) (actual time=0.002..0.003 rows=1 loops=67)
Index Cond: (id = b.beer_id)
-> Index Scan using "Index_style_styleld" on "style" s (cost=0.14..0.16 rows=1 width=36) (actual time=0.001..0.001 rows=1 loops=67)
Index Cond: (id = w.sweetness_level_id)
Planning Time: 0.837 ms
Execution Time: 2.218 ms

Aggregate (cost=2234.24..2234.25 rows=1 width=32) (actual time=32.165..32.165 rows=1 loops=1)
-> Aggregate (cost=2234.22..2234.23 rows=1 width=32) (actual time=31.722..31.722 rows=1 loops=1)
-> Hash Right Join (cost=448.23..2233.30 rows=367 width=115) (actual time=23.577..31.208 rows=68 loops=1)
Hash Cond: (w.id = b.beer_id)
-> Hash Left Join (cost=1.38..1193.35 rows=47154 width=36) (actual time=0.091..26.696 rows=47154 loops=1)
Hash Cond: (w.sweetness_level_id = s.id)
-> Seq Scan on "beer" w (cost=0.00..1043.54 rows=47154 width=12) (actual time=0.053..6.300 rows=47154 loops=1)
-> Hash (cost=1.17..1.17 rows=17 width=36) (actual time=0.028..0.028 rows=17 loops=1)
Buckets: 1024 Batches: 1 Memory Usage: 10kB
-> Seq Scan on "style" s (cost=0.00..1.17 rows=17 width=36) (actual time=0.010..0.019 rows=17 loops=1)
-> Hash (cost=442.26..442.26 rows=367 width=83) (actual time=0.146..0.146 rows=68 loops=1)
Buckets: 1024 Batches: 1 Memory Usage: 12kB
-> Bitmap Heap Scan on "Bottle" b (cost=11.13..442.26 rows=367 width=83) (actual time=0.034..0.113 rows=68 loops=1)
Recheck Cond: (id < 4709)
Heap Blocks: exact=18
-> Bitmap Index Scan on "Index_Bottle_Bottleld" (cost=0.00..11.04 rows=367 width=0) (actual time=0.018..0.018 rows=68 loops=1)
Index Cond: (id < 4709)
Planning Time: 1.366 ms
Execution Time: 32.321 ms



CpaBHeEHMEe NPOU3BOANTENBHOCTH

WITH sl AS (SELECT s.id, original_gravity FROM hw."style" s),

?ﬂtle v AS (SELECT v.id, level FROM hw."terminal gravity" v),
id c AS (SELECT c.id, iso, country code FROM hw."country" c),
bottle_picture p AS (SELECT p.id, trade_name FROM hw."producer" p),
Egi;}g—iiéi;lgabel wn AS (SELECT wn.id, name FROM hw."beerName" wn),
beer { - wt AS (SELECT wt.id, volume by type FROM hw."beer_ type" wt),

id wo AS (SELECT wo.id, name FROM hw."beer_owner_type" wo),

;igmﬁgia?timdate w AS (SELECT w.id, p AS producer, producer_id, c¢ AS country, country id,
id v AS terminalGravity, terminal_gravite_id, wn AS beername, beer_name_id,
trade_name wt AS beertype, beer_type_id, wo AS beerownertype, beer_owner_type_ id,

geemmme ( sl AS style, style_id, FROM hw."beer" w
id LEFT JOIN sl ON w.style id=sl.id
name LEFT JOIN c ON w.country id=c.id

iepminauhavity { LEFT JOIN p ON w.producer_id=p.id
id LEFT JOIN wn ON w.beer_name_id=wn.id

, level LEFT JOIN wt ON w.beer_ type_id=wt.id

beertype { LEFT JOIN wo ON w.beer_owner_type_id=wo.id
id LEFT JOIN v ON w. original gravity id=v.id),

) volume_by_type bng AS (SELECT b.id, w as beer, beer id, bottle picture, bottle size id,

country { bottle_front_label
id FROM hw."Bottle" b
country. code LEFT JOIN w ON b.beer_id=w.id),

} - bg AS (SELECT jsonb_agg(bng) AS "Bottle" FROM bng),

beerownertype { .. result AS

devte ¢ (SELECT * FROM bg)

} SELECT jsonb_agg(result)->0 FROM result



CpaBHeHMe NPoOn3BOANTENbHOCTU

Bottle

{

id
bottle_picture
bottle_size_ id
bottle_front_label
beer {
id
record_last_update
producer {
id
trade_name
}
beername {
id
name
}
terminalGravity {
id
level
}
beertype {
id
volume_by_type
}
country {
id
iso
country_code

}

beerownertype { ..

}
style { ..
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CpaBHeHMe NPoOn3BOANTENbHOCTU

Bottle
{
id
bottle_picture
bottle _size id
bottle_front_label
beer {
id
record_last_update
producer {
id
trade_name
}
beername {
id
name
}
terminalGravity {
id
level
}
beertype {
id
volume_by_type
}
country {
id
iso
country_code

}

beerownertype { ..

}
style { ..
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CpaBHeHMe NPoOn3BOANTENbHOCTU

Bpemsa
{ 900
Batch {
id 800
batch_barcode
productcase {
id 700
case_height
product { 600
id
record_last_update 500
bottle {
id
bottle picture 400
bottle _size id
bottle front_label 300
beer {
1d 200
final gravity_ id
style {
id 100
original_gravity
b 0
} 0 2000 4000 6000 8000 10000 12000 14000
} } pivg jsonb_agg Konnyectso anemeHTOB
}
}



CpaBHeHMe NPoOn3BOANTENbHOCTU

BpeMA
{ 350
Batch {
id
batch_barcode 300
productcase {
id
case_height 250
product {
id
record_last_update 200
bottle {
id
bottle_picture
bottle _size id 150
bottle front_label
beer {
id 100
final gravity_ id
style {
id 50
original_gravity
}
} 0
} 0 1000 2000 3000 4000 5000 6000
} oive jsonb_age ROJIMYECTBO 3/IEMEHTOB
} _
}



plv8

3aMpochbl K Tabanuam,
cbop obbeKTa

jsonb_agg

OanH SQL-3anpoc ¢
arperaTHbIMM QYHKLMAMM

BbicTpee Ha Masbix U
cpeHMX BblIOOpKax

CKOPOCTb 3aBUCUT OT
obLLero ymcna AaHHbIX

BHyTpW B/1

YTeHne n 3anmchb

bbicTpee Ha 6onbLIKMX
BbIODOPKaXx

CKOpPOCTb 3aBUCUT OT
MepapxXMYHOCTK (CKaAYKK)

Ha 63akeHae / BHyTpu B/

TONbKO YTEeHme



[1haHbI

MyTaunm
[Nopneprkka nonen JSONB

KoHdurypaumsa ceasemn

Co3pgaHue pacwmnpeHuna gaa GraphQL



[Tpobnembl GraphQL

HeT pa3zenenHua, AaHHble B OAHOM Kyde

[lonHa 11 BONHOBATb GPOHTIHA, CTPYKTYypa B/17

Pa3srpaHunyeHme npaB A40CTyNa



Korga ncnonb3osaTtb GraphQL?

TpeboBaHMA 3aKa34yMKa/reHnoapsaYmKa
[lpoCcTaA NornKa: AaHHble Kak ecTb
HexBaTka BpemeHun/pecypcos
CnoxkHo/noporo o6HoBAATL 63KeH

B KauecTBe cpeacTBa OTNaAKM



CbopKa 1 ycTaHoBKa plv8

https://plv8.github.io

https://github.com/plv8/plv8/archive/v2.3.14 tar.gz

% make
% make install

Okono 61b

[oTOBaA cbopka ana Windows:

http://www.postgresonline.com/journal/archives/367-PLV8-binaries-
for-PostgreSQL-9.6-windows-both-32-bit-and-64-bit.htm|



https://plv8.github.io/
http://www.postgresonline.com/journal/archives/367-PLV8-binaries-for-PostgreSQL-9.6-windows-both-32-bit-and-64-bit.html
https://github.com/plv8/plv8/archive/v2.3.14.tar.gz

ROHTAKTb
FadeevAS@sibedge.com

https://vk.com/fadeev
https://www.facebook.com/alexey.fadeev.3745

MaTepunansl
http://eraphql.alexfadeev.net



https://vk.com/fadeev
https://www.facebook.com/alexey.fadeev.3745
http://graphql.alexfadeev.net/




