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o)) PROFESSIONAL

Posygres

1. MaTepuansl
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o)) PROFESSIONAL

Posygres
Docker

docker run --rm -p 127.0.0.1:9000:5432 waaeer/semitutorial

VirtualBox

https://pgconf.ru/media/2017/03/14/json-tutorial96.ova

PyKu

https://pgconf.ru/2017/93658

Tam e CCbIIKM Ha JIOKYMEHTaUMIo.
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o)) PROFESSIONAL

Pos{gres

2. Jsonb
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g TOESSONA - icxo4Hble AaHHbIe: company

Pos{gres

# \d company
Table public.company”
Column | Type | Modifiers

{”_id”: {”$0id”: *52cdef7c4bab8bd675297d8a”}, *name”: *Wetpaini
{”_id”: {”$0id”: *52cdef7c4bab8bd675297d8b”}, *name”: *AdventNe
{”_id”: {”$0id”: *52cdef7c4bab8bd675297d8c*}, *name”: *Zoho”’,

{”_id”: {”$0id”: ”52cdef7c4bab8bd675297d8d”}, ”ipo”: nulll, *nar
{”_id”: {”$0id”: *52cdef7c4bab8bd675297d8e”}, “ipo”: {’pub_day’
(5 rows)
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g roEssoNa - Jsonb pretty print

Pos{gres

# SELECT jsonb_pretty(js) FROM company LIMIT 1;
<[ RECORD 1 Jo=-mmmmmmmm s mmmo ot
jsonb_pretty | {
| »_id”: {
| »$0id”: »’52cdef7c4bab8bd675297d8a”
| }J
| *name”: “Wetpaint”,
| »image”: {
| »available_sizes”: [
|
|
|
|

[

150,
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o)) PROFESSIONAL

POS gres BbiTackuBaHue noneu

# SELECT js -> ’name’,
js -> ’acquisition’ -> ’price_amount’,
js #> ’{acquisition,price_amount}’
FROM company
LIMIT 5;
?column? | ?column? | ?column?
_________________________ o m o m e mfmmemmemm o
»Wetpaint” | 30000000 | 30000000
»AdventNet” | NULL | NULL
»Zoho” | NuULL | NuLL
»Digg” | 500000 | 500000
*Facebook” | NuULL | NULL
(5 rows)
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g FrorEsson- - BhiTackuBaHue nonen u tnnol (1/2
Pos{gres (1/2)
-> BbITaCKMBAET TMN jsonb
# SELECT js -> ’name’ FROM company
WHERE js -> ’name’ ILIKE °’%paint%’;
ERROR: operator does not exist: jsonb ~~* unknown

MNpuBegeHWe 3HaYeHMA NONA K CTPOKe
# SELECT (js -> ’name’)::text, js ->> ’name’
FROM company LIMIT 5;

text | ?column?
_____________ PR
*Wetpaint” | Wetpaint
»AdventNet” | AdventNet
»Zoho” | zoho
”Digg” | pigg
»”Facebook” | Facebook
(5 rows)
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o)) PROFESSIONAL

Pos gres BbITackMBaHue nonew u tmnbl (2/2)

# SELECT
js ->> ’name’,
js ->> ’number_of_employees’
FROM company
WHERE
js ->> ’name’ ILIKE ’%paint%’ AND
(js ->> ’number_of_employees’)::int >= 10;

?column? | ?column?
__________ fmmmemmeen
Wetpaint | 47
(1 row)
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Pos v a’}issé”g BbITackMBaHMe s3nemeHTOB MacCMBOB

# SELECT
js -> ’offices’ -> 0 ->> ’city’,
js #>> ’{offices,0,city}’

FROM company LIMIT 5;
?column? | ?column?

_______________ mmmmm e — -

Seattle | Seattle

Pleasanton | Pleasanton

Pleasanton | Pleasanton

San Francisco | San Francisco

Menlo Park | Menlo Park

(5 rows)
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o PROFESSIONAL VIHAEKCbI MO BblpaXKeHnAm

Pos{gres

# CREATE UNIQUE INDEX company_id_idx
ON company ((js -> ’_id’> ->> ’$0id’));
CREATE INDEX

# EXPLAIN ANALYZE SELECT js -> ’name’ FROM company

Planning time: 0.084 ms
Execution time: 0.156 ms
(4 rows)

WHERE js -> °_id’ ->> ’$o0id’ = ’52cdef7c4bab8bd675297d8aP ;

QUERY Pl

Index Scan using company_id_idx on company (cost=0.29..8[.31 rc
Index Cond: (((js -> °_id’::text) ->> *$oid’::text) = ’B2cdes
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g "oresons - PaggopadmBaHme JSON-maccueos B rowset

Pos{gres

FROM company

(8 rows)

# SELECT jsonb_array_elements(js -> ’competitions”’)

WHERE js -> °_id’ ->> ’$oid’ = ’52cdef7c4bab8bd675297d8a’;

{”’name”:
{”’name”:
{”’name”:
{”’name”:
{”’name”:
{”’name”:
{”’name”:
{”’name”:

jsonb_array_elements

{”competitor”:
{”competitor”:
{”competitor”:
{”competitor”:
{”competitor”:
{”competitor”:
{”competitor”:
{”competitor”:

»Wikia”, ”permalink”: *wikia”}}
»JotSpot”, ’permalink”: *jotspot”}}
»Socialtext”, ”permalink”: ”socialtext’}}
»Ning by Glam Media”, *permalink”: ning”}}
»”Soceeo”, permalink”: ”soceeo”}}
»Yola”, “permalink”: *yola”}}
»SocialG0”, ”permalink”: “socialgo”}}
»IslamNor”, *permalink”: *islamnor”}}

AnekcaHap KopoTkos, MBaH MaH4yeHKo
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).ooceonn, PA3BOpaAuMBaHue JSON-obbeKTa
Pos gres s key-value rowset

# SELECT (jsonb_each(js #> ’{offices, 0}’)).*
FROM company
WHERE js -> ’_id’ ->> ’$0id’ = ’52cdef7c4bab8bd675297d8a’;
key [ value

-------------- +_—_---_—_---_—_---_—

city | ”seattle”

address1 | *71@ - 2nd Avenue”

address2 | *Suite 1100”

latitude | 47.603122

zip_code | »98104”

longitude | -122.333253

state_code | “WA”

description | *”

country_code | “USA”

(9 rows)
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of] PROFESSIONAL O ne paTO p @ >

Posygres

> [ns ckanapHbix a u b, a @> b Torga 1 TonbKo Toraa, Korga a = b.

» Ecav au b obbekTsl,
CYLLLeCTBOBaTb K/IHOY B @, COAEPMKALLMIA COOTBETCTBYIOLLEE 3HaYEeHMe.

TO ONA KaXKO0ro Knk4a B b AO/NKeEH

» Ecnu a n b maccusbl, TO AN KaxkA0ro anemeHTa B b gosxkeH
CYLLLEeCTBOBaTb COAEPIKALLNIM €ro 3N1EeMEHT B a.

Mpumepsbl.

argl | arg2 | result
_____________________ +______________________+________
1 | 1 | true
1 | ~1” | false
{”a”: 1, ”b”: 2} | {?a”: 1} | true
{”a”: 1, ”b”: 2} | {?a”: 2} | false
[1, 2] | [1] | true
[{”a”: 1, *b”: 2}] | [{7a”: 1}, {”b”: 2}] | true
[{7a”: 1}, {"b”: 2}] | [{”a”: 1, *b”: 2}] | false

Anekcanap KopoTkos, MBaH MNaHuyeHKo

Cnabo-CTpyKTypupoBaHHble AaHHble B CYB/ PostgreSQL (macTep-knacc)
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g ROESSNAL Y eTaHOBKa plv8

Posygres

git clone https://github.com/plv8/plv8.git
cd plv8

make USE_PGXS=1

sudo make USE_PGXS=1 install

make USE_PGXS=1 installcheck

psql DB -c *CREATE EXTENSION plv8;”

R A L
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ol PROFESSIONAL #1
Posjigres 3*A2

HanucaTb Ha plv8 dyHKUMIO, KOTOpaa ans
KOMMNaHWM BbIBOAUT CMIUCOK CTPaH, rae y Heé
ecTb opuChbl.

offices: [
{ country_code : ”RUS” }

]
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of PROFESSIONAL 3aplal-|a #1: peweHne

Pos{gres

CREATE FUNCTION extract_countries(company jsonb)
RETURNS text[]
As $%
var tmp = {}, result = [];
for(var i = @; i < company.offices.length; i++)
tmp[company.offices[i].country_code] = true;
for(var i in tmp)
result.push(i)
return result;
$$ LANGUAGE plv8 IMMUTABLE STRICT;
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g "TOESSONAL I AHAEKC NO CTPaHam

Posygres

CREATE INDEX company_countries_idx ON company
USING gin(extract_countries(js));
# EXPLAIN ANALYZE SELECT * FROM company

WHERE extract_countries(js) @> ’{RUS}’;

Bitmap Heap Scan on company (cost=8.73..348.48 rows=94 width=¢

(actual time=0.038..0.089 rows=50 loops=1)

Recheck Cond: (extract_countries(js) @> °{RUS}’::text[]))

Heap Blocks: exact=48

-> Bitmap Index Scan on company_countries_idx (cost=0/.00..:¢

Index Cond: (extract_countries(js) @> °’{RUS}’::text[])

Planning time: 0.057 ms

Execution time: 0.113 ms
(7 rows)
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ol PROFESSIONAL #2
Posjigres 3*A2

Hanwucatb Ha plv8 arperaT, KOTOPbIN KOTOPbIN
NOCYUTAET YACTOTbl PA3/IMYHbIX PAa3MepPOB
KapTUHOK.

image: { available_sizes : [
[800,600], [1024,768]
1}
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of] PROFESSIONAL 3aﬂ,al‘|a #2 peLueHllle (1/2)

Pos{gres

CREATE FUNCTION image_size_agg_sfunc(state jsonb,
company jsonb) RETURNS jsonb
As $$
if (!company.image) return state;
var sizes = company.image.available_sizes
for (var i = @; i < sizes.length; i++)

{
var sizeKey = sizes[i][@][0] + °x° +
sizes[i][@][1];
if (sizeKey in state) state[sizeKey]++;
else state[sizeKey] = 1;
}

return state;
$$ LANGUAGE plv8 IMMUTABLE STRICT;
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Pos gres 3apava #2: peweHune (2/2)

CREATE AGGREGATE image_size_agg (jsonb) (
SFUNC = image_size_agg_sfunc,
STYPE = jsonb,
INITCOND = °{}’);

# SELECT image_size_agg(js) FROM company;
<[ RECORD 1 ]-=#====c==cocccccccnccnncmnaaaaaaaaaaaaaaaaaaalannx.
image_size_agg | {”1x1”: 15, *32x8”: 3, *150x7”: 1, *150x8”: 5,
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of PROFESSONAL /T HOBKA qu uery

Posygres

git clone https://github.com/postgrespro/jsquery.git
cd jsquery

make USE_PGXS=1

sudo make USE_PGXS=1 install

make USE_PGXS=1 installcheck

psql DB -c “CREATE EXTENSION jsquery;®”

R A L
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Pos . SF%§N§ MHAaeKebl gns jsonb

» GIN jsonb_ops: MHAEKCMpPYEM KNHOUM OTAENBHO,
3HayeHuA oTaenbHO (onepaTopbl @>, ?, ?&, ?|).

» GIN jsonb_path_ops: nHgekcmpyem hash(path +
value) (onepaTtopbl @>).

» jsonb_path_value_ops: nHaekcupyem hash(path) +
hash(value) (onepatopbl @>, jsonb @@ jsquery).

» jsonb_value_path_ops: nngekcupyem hash(value) +
bloom(path) (onepatopbl @>, jsonb @@ jsquery).

» MIHAEeKcbl No oTaenbHbIM Katodam (js -> 'key’).
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o)l PROFESSIONAL I_IpMMep: HaMTM KOMaHMM c O¢McaMM B

Posggres poccun

-- OnepaTtop @>
# SELECT js->’name’ FROM company
WHERE js @> °’{”offices”:[{”country_code”: “RUS”}]}’;

-- OnepaTtop jsquery
# SELECT js->’name’ FROM company
WHERE js @@ ’offices.#.country_code = ”RUS™’;

-- Pa3BopauuBaHue jsonb B rowset
# SELECT js->’name’ FROM company
WHERE EXISTS (
SELECT 1
FROM jsonb_array_elements(js->’offices’) el
WHERE el ->> ’country_code’ = ’RUS’);
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ol PROFESSIONAL #
Pos}igres 3°Aa#3

HainTu KomnaHum, KoHKypeHTbl Wikia, y
KoTopbix ecTb odpuc B CLLA.
PeannsoBaTtb pelleHne ¢ NOMOLbIO:

» onepartopa @>,
> jsquery,

» pa3BopauymBaHua jsonb B rowset.

{ competitions: [ { competitor : { name : “EE” }}, ...] }
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of] PROFESSIONAL 3aﬂ,al‘|a #3 pe|_|JeHl/Ie (1/3)

Pos{gres

-- OnepaTtop @>
# SELECT js->’name’ FROM company
WHERE
js @>
>{”competitions®:[{”competitor”:
{”’name”: ”Wikia”}
}1}° AND
js @>
>{”offices”:[{”country_code”: *USA”}]1}’;
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POS . a;sség 3apava #3: pewenHune (2/3)

-- jsquery
# SELECT js->’name’ FROM company
WHERE js @@

*competitions.#.competitor.name = “Wikia®” AND
offices.#.country_code = ”USA”’;
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POS . SFFSSéNg 3apava #3: peweHune (3/3)

-- Pa3Bopa4yuMBaHue jsonb B rowset
SELECT js->’name’ FROM company
WHERE
EXISTS (
SELECT 1
FROM jsonb_array_elements(js->’competitions’) el
WHERE el -> ’competitor’ ->> ’name’ = ’Wikia’
) AND EXISTS (
SELECT 1
FROM jsonb_array_elements(js->’offices’) el
WHERE el ->> ’country_code’ = ’USA’
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ol PROFESSIONAL #4
Posjigres 3*A2

HanTu KomnaHum, B KoTopble Trinity Ventures
nHBectnposana s 2007 nnun 2008 roay.
PeannsoBatb pelieHme ¢ NOMOLLbIO:

» onepartopa @>,

> jsquery,

» Pa3BoOpayMBaHuA jsonb B rowset.

funding_rounds: [
{ funded_year : 2007, investiments: [
{financial_org: { name: ’000”}}

1}s...
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POS . SFFSSég 3apava #4: peweHune (1/3)

-- OnepaTtop @>
# SELECT js->’name’ FROM company
WHERE
js @>
> {”funding_rounds”:[{”funded_year”: 2007,
?investments”:[{”financial_org”:
{”name”:”Trinity Ventures”}}
1}
1}’ OR
js @
> {”funding_rounds”:[{”funded_year”: 2008,
?investments”:[{”financial_org”:
{”name”:”Trinity Ventures”}}
1}
1}
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POS . a;sség 3apava #4: peweHune (2/3)

-- jsquery
# SELECT js->’name’ FROM company
WHERE
js @@
> funding_rounds.#(
funded_year IN (2007,2008) AND
investments.#.
financial_org.name = ”Trinity Ventures”)’;

AnekcaHap KopoTkos, MBaH MaHuyeHKo Cnabo-CTpyKTypUpoBaHHble AaHHble B CYB/, PostgreSQL (mactep-knacc) 31/41



POS . SFFSSéNg 3apava #4: peweHune (3/3)

-- Pa3sBopauuMBaHue jsonb B rowset
# SELECT js->’name’ FROM company
WHERE EXISTS (
SELECT 1
FROM jsonb_array_elements(js->’funding_rounds’) el
WHERE el -> ’funded_year’ IN (°2007°,°2008°) AND EXISTS
(SELECT 1
FROM jsonb_array_elements(el -> ’investments’) el2
WHERE el2 -> ’financial_org’ ->>

’name’ = ’Trinity Ventures’));
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ol PROFESSIONAL #
Pos}igres 3°Aa#

Hantn komnaHum, Kotopbie B 2008 roay
npusneknm 6onee 100 000 000 USD
WHBECTULMNA.
Peann3oBaTtb pelleHmne ¢ NOMOLLbIO:

> jsquery,

» pa3BopayuMBaHua jsonb B rowset.

funding_rounds: [
{ funded_year : 2007, raised_amount : 1000000,
raised_currency_code:”USD”

Yy oeen.
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of] PROFESSIONAL 3aﬂ,al‘|a #5 pe|_|JeHl/Ie (1/2)

Pos{gres

-- jsquery
# SELECT js -> ’name’
FROM company
WHERE js @@
> funding_rounds.# (funded_year = 2008 AND
raised_currency_code = ”USD” AND
raised_amount > 100000000)° ;
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POS . a;sség 3apava #5: peweHune (2/2)

-- Pa3BopauuBaHue jsonb B rowset
# SELECT js->’name’ FROM company
WHERE EXISTS (
SELECT 1
FROM jsonb_array_elements(js->’funding_rounds’) el
WHERE
el -> ’funded_year’ = °2008° AND
el ->> ’raised_currency_code’ = *USD’ AND
el -> ’raised_amount’ > ’100000000°);
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ol PROFESSIONAL #
Posjigres 32A2a#6

HalTu KomnaHUM, y KOTOPbIX CYMMAPHbIN
06BbEM nHBectTnumnin 611 6onee 1 000 000 000
USD.

PeannsoBaTb peLleHne C NOMOLLbIO
pa3BopaynBaHua jsonb B rowset.

funding_rounds: [
{ funded_year : 2007, raised_amount : 1000000,
raised_currency_code:*”USD”
Yo eeen
1
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of PROFESSIONAL 3aplal-|a #6: peweHne

Pos{gres

-- Pa3BopauuBaHue jsonb B rowset
SELECT js->’name’ FROM company
WHERE (
SELECT SUM((el ->> ’raised_amount’)::numeric)
FROM jsonb_array_elements(js->’funding_rounds’) el
WHERE
el ->> ’raised_currency_code’ = ’USD’) > 1000000000;
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ol PROFESSIONAL #7
Posjigres 3*A2

BblAaTb Ha3BaHWA KOMMaHUI B NopaaKe
KO/INYeCTBa YNOMAHYTbIX JIULL.
Peann3oBaTb pelleHne ¢ MOMOLLbIO
pa3BopaunBaHuma jsonb B rowset.

relationships: [
{ person : { last_name : “Ivanov” } },
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of PROFESSIONAL 3aplal-|a #7: peweHne

Pos{gres

SELECT js->>’name’,
(SELECT COUNT

)n

(DISTINCT r->’person’->>’last_name’

FROM jsonb_array_elements(js->’relationships’) r

FROM company ORDER BY n DESC;
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Cnabo-CTpyKTypUpoBaHHble AaHHble B CYB/, PostgreSQL (mactep-knacc)
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g roressovt - JlomalHee 3aaHne

Posygres

KOHKpr BblaaTb Ha3BaHNA KOMNaHWN B
NopAAKe KONYeCcTBa YMOMAHYTbIX UL, U CaM
CMUCOK 3TUX UL, AN1A KaXKA0M KOMNAHUM B
BMAE MaccuBa.

Peann3osaTh pelleHne ¢ MOMOLLbIO
pa3sopaunsaHua jsonb B rowset.
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o)) PROFESSIONAL

Posygres

Cnacubo 3a BHMMaHue!
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