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o PROFESSIONAL

Pos}{gres



OUNOCODPCKOE BBEAEHUE

NoSql nonynsipeH v 3T0 MHOIMM He AaeT NOKOoS.

3TO NPUBOANT K TOMY, YTO MHOTUE PENALMOHHbIE 6a3bl AAaHHbIX
npeanaratoT NOAAEPXKKY TeX UMK UHbIX BO3MOXHOCTEN,
M3HauanbHO accouumpyromxcsa ¢ NoSql.



OUNOCODPCKOE BBEAEHUE

RDBMS



OUNOCODPCKOE BBEAEHUE

RDBMS |—">



OUNOCODPCKOE BBEAEHUE

[Toyemy 370 BaXXHO? KaKOB YpPOBEHb MNOAAEPKKN XpaHEHWS
CNabo-CTPYKTYPUPOBAHHbIX AaHHbIX B PostgreSQL?



OUNOCODPCKOE BBEAEHUE

Bepcua #1

Mouyemy sTO BaXHO AJ1A Hac
peannsoBaTb MOJIHOLLEHHYIO
noAAepXKy jsonb?

3710 xe bypeT
OrPOMHLIM MMpPOPLIBOM
W OTKpoOeT HOBble
rOPM3OHTLI 4N1S
PostgreSQL




OUNOCODPCKOE BBEAEHUE

Bepcna #2

Moyemy 3TO BaXHO AJIA Hac MoToMy YTo 3To
peanu3oBaTk MONHOLLEHHYIO \ npocto OX**EHHO!
_NoAAepXKy jsonb?




OUNOCODPCKOE BBEAEHUE

RDBMS [— > <— NoSql



OUNOCODPCKOE BBEAEHUE




CPABHEHWE ®YHKLUMVNOHANA




OB30OP MO KATETOPUAM

DB | Native | Select | Modify | Delete | Attributes | Indexing | Search | Transform | Syntax

PG
Mysql x X
Oracle b x X X x

DB2 b 4 b 4 X b 4 X X
MSSgl | % x x x x %




POSTGRESQL




POSTGRESQL

> Hstore
> Json
> Jsonb + (jsonbx)

PostgreSQL 9.5
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MHOTOMTNKWUI JSONB

select '"Ivan Pomidorov”'::jsonb;
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MHOTOMTNKWUI JSONB

select '"Ivan Pomidorov”'::jsonb;

select '1'::jsonb;

13



MHOTOMTNKWUI JSONB

select '"Ivan Pomidorov”'::jsonb;
select '1'::jsonb;

select 'true'::jsonb;
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MHOTOMTNKWUI JSONB

select '"Ivan Pomidorov”'::jsonb;

’

select '1'::jsonb;
select 'true'::jsonb;

select '[1, 2, 3]'::jsonb;
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MHOTOMTNKWUI JSONB

select '"Ivan Pomidorov”'::jsonb;

’

select '1'::jsonb;
select 'true'::jsonb;
select '[1, 2, 3]'::jsonb;

select '"[1, 2, "Epison one”]’::jsonb;
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MHOTOMTNKWUI JSONB

select '"Ivan Pomidorov”'::jsonb;

’

select '1'::jsonb;

select 'true'::jsonb;

select '[1, 2, 3]'::jsonb;

select '"[1, 2, "Epison one”]’::jsonb;

select '{"key”: {"nested”: "value”}}'::jsonb;
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MONYYEHWE AAHHDbIX

select '{"key”: "value”}’'::jsonb —>> 'key’;
select '["string”, 1]'::jsonb —> —1;
select '{

: : "value”}
}'::jsonb #> '{key, nested_key}’
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NW3SMEHEHWE AAHHDbIX

select jsonb_set(
"{"n":null, "a”:{"b”: 2}}'::jsonb,
"{n}’,
"[1,2,3]

)5

jsonb_set

{"a": {"b": 2}' "n": [1' 2’ 3]}
(1 row)
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YOAANEHWE AAHHbIX

select
"{"a”: {"b": [1, 2, 31}}'::jsonb
H—
'{a, b, -1}';
?column?

{"a": {"b": [1, 2]}}
(1 row)
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ATTPUBYTDI

select jsonb_object_keys(
"{"key": "value”}’'::jsonb

)

jsonb_object_keys

key
(1 row)
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ATTPUBYTDI

select jsonb_typeof(’'1’::jsonb);

jsonb_typeof

number
(1 row)



WHAEKCNPOBAHWE

> GIN uHgekc gna "@>""?" "?&" "?|"
> jsonb_path_ops
> Jsquery: jsonb_path_value_ops, jsonb_value_path_ops
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MOUNCK

> CogepXut nu jsonb 06bEKT yKa3aHHbIX KNHY?

= jsquery
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KOHBEPTUPOBAHWE

select * from test_agg;
id | data
S
1 | valuel
2 | value2
(2 rows)

select jsonb_pretty(jsonb_agg(test_agg)) from test_agg;
jsonb_pretty

[ +
{ +
"id": 1, +
"data”: "valuel” +
1 +
{ +
"id": 2, +
"data”: "value2” +
} +

]

(1 row)
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KOHBEPTUPOBAHWE

select array_to_json(
ARRAY [
jsonb '{"a”:1}’,
jsonb "{"b"”:[2,31}’

)

array_to_json

[{"a": 1},{"b": [2, 3]}]
(1 row)
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CUHTAKCHUC

update some_table set jsonb_data =
jsonb_set(jsonb_data, '{a, al, a2}’, '42");

VS

update some_table
set jsonb_datal[’a’]['al’'][’a2'] = 42;
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MYSQL




MYSQL

MySqgl 5.7.7, Tun gaHHbIxX JSON
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BO3MOX>XHbIE BUAbI

”

select cast('”string”’ as json);
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BO3MOX>XHbIE BUAbI

”

select cast('”string”’ as json);

’

select cast(’["string”, 1]’ as json);
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BO3MOX>XHbIE BUAbI

”

select cast('”string”’ as json);

’

select cast(’["string”, 1]’ as json);

select cast('{"key”: {"nested”: "value”}}’ as json);
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MONYYEHWE OAHHbBIX

select json_extract(’{"key”: "value”}’, '$.*");

select cast(’{"key”: "value”}' as json) —> 'key’;
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NW3SMEHEHWE AAHHDbIX

select json_set(
"{"n":null, "a”:{"b": 2}}’,
"$.n’,
'[1,2,317,
'$.a’,
1
)

{n n, ' ” n, 77[1’2'3]17}
1 row in set (0.01 sec)
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YOAANEHWE AAHHbIX

select json_remove(
r{nan: {"b": [1' 2' 3]}}’,
'$.a.b[2]"’

{"a": {"b": [1, 2]}}

1 row in set (0.01 sec)
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ATTPUBYTDI

select json_type(’'1’);

INTEGER
1 row in set (0.01 sec)
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ATTPUBYTDI

HeT meTofoB ANd NONyYeHuq KNoYen, 3HaYeHnm 1 Mnpouy.
ECTb MeTobl 414 nonyyeHuna ANUHHbI UK lTIy6I/IHbI jSOﬂ.
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WHAEKCNPOBAHWE

TN jSon Ha NPSIMYIO He UHAEeKCMpyeTcs, B kavecTse workaround
npennaraeTcs co3faBaTb generated nona ¢ json_extract.
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MOUNCK

> [lonck B nytn S, *
> [onCK N0 3HaYeHuto json_search

select json_search(
'{"a": "test", "b": [1, 2' "testzn]}l'
"all’, 'test%'’

)

["$'a"' "$.b[2]"]

1 row in set (0.00 sec)
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ORACLE




ORACLE

Oracle 121.0.2, Tvn gaHHbIX JSON
TpeobyeT WITH UNIQUE KEYS
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MONYYEHWE AAHHDbIX

SELECT json.document.Nested.key FROM json_data json;

SELECT json_value(document, '$.Number’ RETURNING NUMBER) FROM
json_document;
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MONHOTEKCTOBbIN MOUCK

CREATE INDEX json_search_idx ON json_data (document)
INDEXTYPE IS CTXSYS.CONTEXT
PARAMETERS (
"section group CTXSYS.JSON_SECTION_GROUP SYNC (ON COMMIT)’

)
SELECT document FROM json_data WHERE json_textcontains(
document, '$.Array.Description’, ’'Some description’
)i
> AL32UTF8

> WESBISO8859P1
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KOHBEPTUPOBAHWE

SELECT * FROM json_data json,
json_table(
json.document, '$’
COLUMNS (
json_number NUMBER PATH '$.Number’
)
Jg
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DB2




DB2 11 for z/OS, Tun oaHHbIX JSON/BSON
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MONYYEHWE OAHHbBIX

SELECT JSON_VAL(DATA, 'PO.productName', ’'s:10') FROM JSONPO;
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KOHBEPTUPOBAHWE

SYSTOOLS.BSON2JSON(DATA);
SYSTOOLS. JSON2BSON(DATA);
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MSSQL




MSSQL

Sql Server 2016, Tun gaHHbIX JSON (BHYTpn NVARCHAR)
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MONYYEHWE OAHHbBIX

SELECT JSON_VALUE(jsonInfo, '$.info.address[0].town’);
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KOHBEPTUPOBAHWE

SELECT * FROM OPENJSON(json, N'$’');
SELECT field1l, field2, field3

FROM tablel
FOR JSON PATH, ROOT(”RootKey”);
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OB30OP MO KATETOPUAM

DB | Native | Select | Modify | Delete | Attributes | Indexing | Search | Transform | Syntax

PG
Mysql x X
Oracle b x X X x

DB2 b 4 b 4 X b 4 X X
MSSgl | % x x x x %
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MPOU3IBOAUTENbHOCTD




PG_NOSQL_BENCHMARK




PG_NOSQL_BENCHMARK




PG_NOSQL_BENCHMARK

Amazon m4.xlarge, ubuntu 14.04
PostgreSQL 9.5b1

MySql 5.7.7

MongoDB 3.2.0

\ 2 2
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SELECT

34.47

5.78
3.80
212

0.00

Select (sec)

Mongodb 3.2.0
Mongodb 3.2.0 MMAPv1
Mysql 5.7.8

PG 9.5b1 jsquery

PG 9.5b1 jpo

PG 9.5b1

i
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INSERT

1914

633
503

Insert (sec)

Mongodb 3.2.0
Mongodb 3.2.0 MMAPv1
Mysql 5.7.8

PG 9.5b1 jsquery

PG 9.5b1 jpo

PG 9.5b1

i
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INSERT CONFIGURED

Insert (sec)
[ Mongodb 3.2.0
[ Mongodb 3.2.0 fsync
1914 3 Mongodb 3.2.0 journaled
I Mysql 5.7.8
1722 — I Mysql 5.7.8 no fsync
[ PG 9.5b1
I PG 9.5b1 no fsync
633
) I I
0 L I
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UPDATE

49.64

$#8

32.61

0.00

Update (sec)

Mongodb 3.2.0
Mongodb 3.2.0 MMAPv1
Mysql 5.7.8

PG 9.5b1 jsquery

PG 9.5b1 jpo

PG 9.5b1

i
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UPDATE CONFIGURED

Update (sec)

75.34

49.64

38.45

13.82

588 —

Mongodb 3.2.0
Mongodb 3.2.0 fsync
Mongodb 3.2.0 journaled
Mysql 5.7.8

Mysqgl 5.7.8 no fsync

PG 9.5b1

PG 9.5b1 no fsync

gnanocn
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YCSB




YCSB

YCSB 0.6.0

Amazon ma.xlarge, ubuntu 14.04
PostgreSQL 9.5b

MySql 5.7.7

MongoDB 3.2

2 2 2
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WORKLOADC: NMPONYCKHAA CMMTOCOBHOCTb

Throughput (ops/sec)
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WORKLOADC: CPEAHEE BPEMA 3AAEPXKN

latency (ys)
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LOAD WORKLOADA: MNMPOMNYCKHAA CMMTOCOBHOCTb

Throughput (ops/sec)
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3AKNMOYEHUE




CONTACTS

W @erthalion
&9 9erthalion6 at gmail dot com
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http://twitter.com/erthalion

BOnPOCHI?
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