FRER TN ISONKNEH

IS, Z=EEE, CEO
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1. N{0JPostgreSQALE~, 155 JSON ?

JSONANSEG . http://www. ietf. org/rfc/rfc4627. txt, GOOGLE “JSON” FE#K :
® json‘ ® xml ‘ L
BEFHE =TI e
s S 2004F 4 - Al ~ Google P E ~
HERNEZTEEE @
4 2004515 20087518 20 ;ﬁ E!

[1] https://datatracker.ietf.org/doc/search/?name=json&activeDrafts=on&rfcs=on

[2] The GeoJSON Format, https://datatracker.ietf.org/doc/rfc7946/
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1. N{0JPostgreSQALE~, 155 JSON ?

PostgreSQLOXYJSONBIYSZ &, M9. 2RRA (2012-09-10 ) FF48, YEJ9ynative JSON support:

PostgreSQL release timeline

96
95
94
93
92
a
90
84
83
82
81
8.0
74
73
72
71
7.0
65
6.4
63
6.2 .
61 | PGY5 E.1.1
60 [ Il | [ 1NNO

T T T T T T T T T T T T T T T T T T T T T T T T T 1

1985 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 201 3?3]13 214 2015 216 2017 218 2019 2020 2021 22

Developmant B Froduction M Expected EOL

[1] https://en.wikipedia.org/wiki/PostgreSQL
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1. N{0JPostgreSQALE~, 155 JSON ?

S & EHY? Google Summer of Code Project, 2010, Be committed as an extension for PostgreSQL 9.1

— https://wiki.postgresaql.org/wiki/JSON datatype GSoC 2010

Student name: Joseph Adams

Mentor name: Magnus Hagander

[1] Web-Scale PostgreSQL , http://s3.amazonaws.com/ppt-download/postgresglwebscale-140812090723-phpapp02.pdf?response-content-
disposition=attachment&Signature=YhRscQIloU3MVVVAZyJ8HbDCTVZU%3D&EXpires=1477362999&AWSAccessKeyld=AKIAJ6D6SEMXS

ASXHDAQ
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http://s3.amazonaws.com/ppt-download/postgresqlwebscale-140812090723-phpapp02.pdf?response-content-disposition=attachment&Signature=YhRscQIoU3MVvVAZyJ8HbDCTVZU=&Expires=1477362999&AWSAccessKeyId=AKIAJ6D6SEMXSASXHDAQ
http://s3.amazonaws.com/ppt-download/postgresqlwebscale-140812090723-phpapp02.pdf?response-content-disposition=attachment&Signature=YhRscQIoU3MVvVAZyJ8HbDCTVZU=&Expires=1477362999&AWSAccessKeyId=AKIAJ6D6SEMXSASXHDAQ
http://s3.amazonaws.com/ppt-download/postgresqlwebscale-140812090723-phpapp02.pdf?response-content-disposition=attachment&Signature=YhRscQIoU3MVvVAZyJ8HbDCTVZU=&Expires=1477362999&AWSAccessKeyId=AKIAJ6D6SEMXSASXHDAQ
http://s3.amazonaws.com/ppt-download/postgresqlwebscale-140812090723-phpapp02.pdf?response-content-disposition=attachment&Signature=YhRscQIoU3MVvVAZyJ8HbDCTVZU=&Expires=1477362999&AWSAccessKeyId=AKIAJ6D6SEMXSASXHDAQ

1. N{0JPostgreSQALE~, 155 JSON ?

XFBERWE? (IeRTFHIB)

Data Aggregate

version Operators Functions h Indexin
Type P Functions g
_ array_to_json
9.2.18 json row_to_json
-> array_to_json json_agg
->> row_to_json
#> to_json
#>> json_array_length
json_each

json_each_text
json_extract_path

9.3.14 json json_extract_path_text
json_object_keys
json_populate_record
json_populate_recordset
json_array_elements

[1] PGHIARARAKTISON I S 1 . (PG JSONFRFI7) ,
http://blog.sciencenet.cn/home.php?mod=space&uid=419883&do=blog&quickforward=1&id=1010771
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1. N{0JPostgreSQALE~, 155 JSON ?

éii% jsonb Operators: JSON Creation Functions: json_object_agg Support
1. @> 1. array_to_json
2. <@ 2. json_build_array
3. ? 3. json_build_object
4, ?| 4, json_object
5. & Processing Functions:
. 1. json_array_elements_text
9.4.9 !son 2. jsonb_array_elements_text
jsonb 3. json_typeof
4, jsonb_typeof
5. json_to_record
6. jsonb_to_record
7. json_to_recordset
8. jsonb_to_recordset
jsonb Operators: JSON Creation Functions: jsonb_agg Support
1. || 1. to_jsonb jsonb_object_agg
2. - 2. jsonb_build_array
3. H- 3. jsonb_build_object
json 4, jsonb_object
9.54 . Processing Functions:
jsonb ) .
1. json_strip_nulls
2. jsonb_strip_nulls
3. jsonb_set
4, jsonb_pretty
i ARk JSON Creation Functions: 15281k, AL Support
9.6.0 !son Processing Functions:
jsonb 1. jsonb_insert

BEIJING YINGZIEDU TECHNOLOGY CO., LT
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1. N{0JPostgreSQALE~, 155 JSON ?

NI RFISON:

o MARB—NREBBNRRR, WESFUR (Web/APP/IIS) WIZEFANS, RBINMIZEIMENRERESTIul APIHINXAZEE(],
HARKRIRSINMIECHAENET], KEBTIBMNEEIEE, KREWE2BUSZESRNDEEWFBE, WRBEERR
JSON, MAXKEHPEENLIFE, HMIR LRI AR, EESHRIEMNER, MMRFE s P/NEWSRARE

Josh Berkus (https://www. postgresql. org/community/contributors/ ) 5V—fe{8X, Why HStore2/jsonb is the most important patch of
9.4 :

® Open source databases rise and fall on the popularity of the programming languages which use those

databases. ...

® If you ve watched database adoption trends for the last 20 years like I have, this is alarming.

We are
in danger of being sidelined....

[1] http://www.databasesoup.com/2014/02/why-hstore2jsonb-is-most-important.html

BEIJING YINGZIEDU TECHNOLOGY CO., LTD.© 2016


http://www.databasesoup.com/2014/02/why-hstore2jsonb-is-most-important.html
http://www.databasesoup.com/2014/02/why-hstore2jsonb-is-most-important.html
http://www.databasesoup.com/2014/02/why-hstore2jsonb-is-most-important.html
http://www.databasesoup.com/2014/02/why-hstore2jsonb-is-most-important.html
http://www.databasesoup.com/2014/02/why-hstore2jsonb-is-most-important.html
http://www.databasesoup.com/2014/02/why-hstore2jsonb-is-most-important.html
http://www.databasesoup.com/2014/02/why-hstore2jsonb-is-most-important.html
http://www.databasesoup.com/2014/02/why-hstore2jsonb-is-most-important.html
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2. BB IR TT P XYJSONBY3FPIE A TV

DN
1. H{EHMArow_to_json () NEXREZFRENTSONEHE, AEF json/jsonbTENX RPHFER
2. RRON—BITH—1isonbZERALE, FEINH GMNES) , 18107 Rt

3. BPNERA—jsonbHART, HBERjoin
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2. BHBE IR TP XY SONBY3FPIE A S T\

2.1 RfEMArow_to_json () RABXKEEN
BEWERRE—TEIE:
®  SELECT row_to_json(a.*) from TUsers a where a.id = 1
AUWERPARIFHI A Ea*, RIAFTE -BATHIE (WESARIRED EAR? WF ki
® SELECT row_to_json(a.id,a.realName) from TUsers a where a.id =1
IR TP -
o SELECT row_to_json(a.*) from (select b.id,b.realName from TUsers b where b.id=1) a

a3 i FHWITH:

[ WITH myInfo AS (select a.id,a.realName from TUsers a where a.id=1)
SELECT row_to_json(b.*) from myinfo b

s - -

o SELECT row_to_json(a.*)::jsonb-'id' from TUsers a where a.id =1

[1] http://blog.sciencenet.cn/home.php?mod=space&uid=419883&do=blog&quickforward=1&id=1007839
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2. FHBEIR TP XY JSONBY3FPE A 5 T
2.1 R{EArow_to_json () NAEXRE
EWEREDTHIE, REHFANisonA

® \WITH myProjects AS (select a.id,a.title from TProject a where a.creatorld = 1)
SELECT row_to_json(b.*) from
(SELECT array_to_json(array(select row_to_json(myProjects.*) from myProjects),false) as myProjects) b

BEIJING YINGZIEDU TECHNOLOGY CO., LTD.© 2016



2. BIBEIR TP XY JSONBYSFPE A 5T
2.1 RfEArow_to_json () RAEXK R
RORLRN—TEHIE, NLEELERNZTEHE: WRBBEFRPEAERUNABFLZE5RINE:

® WITH mylnfo AS (select id,realName from TUsers where id = 1), -- —4T%(#&
myProjects AS (select a.id,a.title from TProject a,myInfo b where a.creatorld = b.id) -- £ 1T %¥%
SELECT row_to_json(x.*) from(

select c.*,d.* from mylinfo c,
(SELECT array_to_json(array(select row_to_json(myProjects.*) from myProjects),false) as myProjects)
d - {E2ATEHE AL B — 17— % json £ 2.

) X
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2. FHBEIRUT XY JSONBYSFPEAR S 3
2.2 RPB—BATA—jsonbTRHLE

—TNAYR: BRITHIEENNER, B Jjsonb/3
R, —MERMNNE—NXEBER. WTE:

T
A activityid bigint
id bigserial (NN} packagename varchar{128) (NN}

title varchar{128) (NN} price real
stock int

FAIN—FDFN R jsonb XY &R R TActivityPricePackage %% H1 |
—iTiex, IBIREM, RBEROEY BFHEMK:

id bigserial (WN)

activityid bigint
title varchar{128) (NN} > i d

pricepackage (NN}

pricepackage (NMN)
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2. BHEEIR T PXVJSONBY3FPEAE /5 T
2.2 RIPH—BTA—NisonbTEULE
JsonbNRREMNAIEHNRNEE:

® -HHIEINEEMKR, HISONBE IR
CREATE TABLE TActivityPricePackageJSONB (
activityld bigint DEFAULT NULL REFERENCES TActivity (id) match simple on delete CASCADE
pricepackage jsonb NOT NULL -- {T i E &
)WITH ( OIDS=FALSE);

® insert into TActivityPricePackageJSONB values(1,'{"packagename":"il% N\ 22", "price":189,"stock":100}');

BEIJING YINGZIEDU TECHNOLOGY CO., LTD.© 2016 IEREFEHFRHEERAF



2. BHEEIR 1T XY JSONHY3FPIE AR T T
2.2 ROW—BTH—TijsonbZERAFH
8 (BN isonbFEPH—TEM, BEREVTILUEAjsonb_insert()E& %)
® update TActivityPricePackageJSONB set pricepackage = pricepackage || '{"location":"Jb 5"}
il (ABRjsonb=ERPEI—TENM)
® update TActivityPricePackageJSONB set pricepackage = pricepackage - 'stock’;
o :

® update TActivityPricePackageJSONB set pricepackage = jsonb_set(pricepackage, '{packagename}," X A",
true);

b Ha

® i =: '[packagename} fNHEE'packagename!

ot

® select * from TActivityPricePackageJSONB where pricepackage @> '{"packagename":" X A"}

BEIJING YINGZIEDU TECHNOLOGY CO., LTD.© 2016 HRHNEFREAHRAH



2. BUBE IR TTDOXY JSONBY3FDER S T,
2.3 BTMRA— jsonbFARMT, BFRjoin

—TNAYR: BRITHIEENNER, B Jjsonb/3
R, —MERMNNE—NXEBER. WTE:

T
A activityid bigint
id bigserial (NN} packagename varchar{128) (NN}

title varchar{128) (NN} price real
stock int

PIN—FPFIE A jsonbHARFKMNZIVEINRENER, HER
TActivityPricePackageZ< :

id bigserial (NN)
title varchar{128) (NN}
pricepackage (NN}

[1] http://blog.sciencenet.cn/blog-419883-1008040.html
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2. BABFEIL 1T P XYJSONBY3FPE A T
2.3 BINERA—1jsonbHART, BBERjoin
jsSonbRFRTNZIVEHNENER

® - WK
CREATE TABLE TActivity (
id bigint DEFAULT nextval(‘jsontest_uuid_seq’) PRIMARY KEY,-- J& 3/Jid
title character varying(128) NOT NULL,-- ¥l 44 FF
pricepackage jsonb NOT NULL -- f// #% %8 )WITH ( OIDS=FALSE);

® insert into TActivity values(1,' 78 H VGBI Fr 01", [{"packagename":" il N\ 22
" "price":189,"stock":100},{"packagename":" JLEZE (12% DL )
" "price":66,"stock":20},{"packagename": "E}ZAHLEE?i","pnce" 128,"stock":10}]");

BEIJING YINGZIEDU TECHNOLOGY CO., LTD.© 2016 I RERBBRARAT



2. BHBE IR TP XY SONBY3FPIE A S T\

2. S NPFRA—jsonbFARR, HERjoin

12 (3570 jsonbFEHDPEI— jsonbXYR)

update tactivity set pricepackage = '{"packagename":" ¥ N\ ZZ#133" "price":189,"stock":100}' | | pricepackage where id = 1; -- HT{ELERI

update tactivity set pricepackage = jsonb_insert(pricepackage, '{-1}', '{"packagename":" i N\ 2= #7118 100","price":189,"stock":100}, true) where id =
1; -- 14 F pRi &ljsonb_insert

il (ARIBR jsonbEEADPBY— jsonbXYR)

oA :

update tactivity set pricepackage = pricepackage - 0 where id = 1;

update tactivity set pricepackage = pricepackage #- '{0,stock} where id = 1;

update tactivity set pricepackage = jsonb_set(pricepackage,'{0},'{"price":189,"packagename":" il A\ 2£00","stock":100}',false) where id = 1;
--9.6.0k% A& Ejsonb_set()H *bug, #HZEF2016.10.12, X2K/5Efixed CHZE) , LRHIEE, %]
update tactivity set pricepackage = jsonb_set(pricepackage,'{0}','{"price":189,"packagename":" i A\ 5200","stock":100} ,true) where id = 1;

update tactivity set pricepackage = jsonb_set(pricepackage,'{0,packagename}’,"" 3¢ A 2£000"",false) where id = 1

[1] http://blog.sciencenet.cn/home.php?mod=space&uid=419883&do=blog&quickforward=1&id=1008263

[2] https://www.postgresqgl.org/message-id/1269.1476332809@sss.pgh.pa.us , Yeah, this is broken. Fixed, thanks for the report! regards, tom lane
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2. BIBEIR T PXVJSONBY3FP{E AR /5 T
2. 3B NRA— jsonbAERMT, HERjoin
& (BKHERTEFRE “packagename = JLER (3-5%) ” RNALERN?) -
® select * from TActivity a where a.pricepackage @> '[{"packagename":" JLEZE (3-5% ) "}]':;jsonb;
& RETEFRY “BAPSEPITRBprice < 100” BALERN ? )
® select * from TActivity a where cast(a.pricepackage->0->>‘price’ as int) <100;
& (BRERTERY “GAPPTETRBprice < 100” BYARLERN ? )

® WITH rows_filtered AS ( SELECT DISTINCT id FROM (
select a.id, b.* from tactivity a, jsonb_to recordset(a.pricepackage) as b(packagename text, price

numeric, stock numeric)) c WHERE c.price < 100)
SELECT * FROM TActivity a WHERE a.id IN (SELECT * FROM rows_filtered);
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3. JSONBEYZF0TRI0)RBEK
BINNEINIAR: INTBEE, JSOBNEEANRBIA 1 ERENTK. MAHS:

CREATE TABLE CREATE TABLE CREATE TABLE

R_PIC_PERSON_PLAINTAB R_PIC_PERSON_JSONB_NOAR R_PIC_PERSON_JSONB_USEARRAY (

LE ( RAY ( id serial,~- [ frid

id serial,-- & frid id serial,~- f& /rid persons jsonb NOT NULL -- 2 Hy:

position text, -- 4n"Ar1#E /1" person jsonb NOT NULL -- ¥4 A: [{"position":"F 1HE £ 1", "name":" 7K e

name text,--41"5k =" {"position":"# 117 1","name": "k " "phone":"18910180100","city": " 75

phone text, ek " "organization":" s i 5T

city text, " "phone":"18910180100","city":" 5 " "attendanceYear":2012,"graduationYear": 2016},

organization text, 5", "organization":" HHR}HEx 115 Bt {"position":"Fi 14 422", "name":" ik ksl

attendanceYear numeric, ", "attendanceYear":2012,"graduatio ","phone":"18910180100","organization":" FH &} fii

graduationYear numeric nYear":2016} HHE

JWITH (OIDS=FALSE); )WITH (OIDS=FALSE); " "attendanceYear":2012,"graduationYear":2016}]
YWITH (OIDS=FALSE);

[1] http://blog.sciencenet.cn/home.php?mod=space&uid=419883&do=blog&quickforward=1&id=1009363 , PG JSONBAZfig A1 1Jj 1] XE (PG JSON £ %1|5)

[2] http://www.yingziedu.com/facelink/publish/index city.html|?activityid=18, B4t
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3. JSONBBUTEHAEAOTIIE
EHE -

insert into insert into insert into

R_PIC_PERSON_PLAINTABLE R_PIC_PERSON_JSONB_NOARRAY R_PIC_PERSON_JSONB_USEARRAY
select r/20, SELECT id, select id,array_to_json(array_agg(person))
round(random()*200000) || '_position’, row_to_json(R_PIC_PERSON_PLAINTABLE):: from R_PIC_PERSON_JSONB_NOARRAY
round(random()*200000) || '_name', jsonb - 'id' from group by id;

round(random()*200000) || '_phone', R_PIC_PERSON_PLAINTABLE;

round(random()*200000) || '_city',
round(random()*200000) ||
'_organization',
round(random()*200000) ,
round(random()*200000)

from generate_series(1,200000) as r;

[1] francsH] PostgreSQL9.4: jsonb PEREMIIR, http://francs3.blog.163.com/blog/static/40576727201452293027868/
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3. JSONBEIFSAEFDSIaREE
MHSR :

2K 27 2077 20075 2000 /J
PLAINTABLE 248 2264 23 240 2521
JSONB_ NOARRAY 496 4856 49 488 5042
JSONB USEARRAY 136 1176 13 156 S
LEE A KB KB MB MB MB

NG : s ERHABID, ERFERSIAEIU T, R PIC_PERSON_JSONB_NOARRAYZR A#HEZ S @0
R_PIC PERSON PLAINTABLEZRHU2fZAHUZR|E), R PIC PERSON JSONB USEARRAYZRMIJYR PIC PERSON JSONB NOARRAYZRHY

50—-65%Z- 5
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3. JSONBEIFSAEFDSIaREE

8 —ES FEETTEBtreeX1GINZRS|, NRLER :

Btree oK 27i 2075 2007

PLAINTABLE 0.078125  0.617188  6.039063  60. 179688
JSONB _NOARRAY  0.09375 0.789063  7.773438  77.484375

JSONB USEARRAY 0. 15625 1.609375  19.53906  244.11719

BT MB MB MB MB

GIN 2K oFH 207 20075

PLAINTABLE 0.078125  0.617188  6.039063 60. 17969
JSONB NOARRAY  0.109375  0.960938  9.578125  62.58594

JSONB USEARRAY 0.617188  6.117188  44.97656  476. 8828

FRA MB MB MB MB

ING . EB—ER FETTHIBtreefIGINZRS|, R_PIC_PERSON_PLAINTABLEZRFIR _PIC_PERSON_JSONB_NOARRAYZRZITHR
SISAENGRZEEEA—LE (W LERPIRIEHNEHD) , BERIRNK,

BEIJING YINGZIEDU TECHNOLOGY CO., LTD.© 2016
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3. JSONBEUABFHIDIRE
I 2.JSONBIEESL R, VHACERTRE D2

CREATE INDEX idx_gin_jsonb_all _noarray ON R_PIC_PERSON_JSONB_NOARRAY USING GIN ((person));
CREATE INDEX idx_gin_jsonb_all _userarray ON R_PIC_PERSON_JSONB_USEARRAY USING GIN ((persons));

7ER_PIC_PERSON_JSONB_NOARRAY L [H# 1T (£E200/51THIickB) -

explain analyze select * from R_PIC_PERSON_JSONB_NOARRAY where person @> '{"name":"1349018_name"}";
QUERY PLAN

Bitmap Heap Scan on r_pic_person_jsonb_noarray (cost=59.50..6912.05 rows=2000 width=222
) (actual time=0.167..0.170 rows=2 loops=1)

Recheck Cond: (person @> '{"name": "1349018_name"}"::jsonb)

Heap Blocks: exact=2

-> Bitmap Index Scan on idx_gin_jsonb_all_noarray (cost=0.00..59.00 rows=2000 width=
0) (actual time=0.155..0.155 rows=2 loops=1)

Index Cond: (person @> '{"name": "1349018_name"}"::jsonb)

Planning time: 0.065 ms
Execution time: 0.196 ms

(7 rows)
Time: 0.593 ms
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3. JSONBEIFSAEFDSIaREE

7ER_PIC_PERSON_JSONB_USEARRAY_ L [HIFHAT (#£200 4T HICx B

explain analyze select * from R_PIC_PERSON_JSONB_USEARRAY where personS @>
T{"name":"1349018_name"}]’;

QUERY PLAN

Bitmap Heap Scan on r_pic_person_jsonb_usearray (cost=44.78..424.81 rows=100
width=1365
) (actual time=0.099..0.114 rows=2 loops=1)

Recheck Cond: (persons @> '[{"name": "1349018_name"}]'::jsonb)

Heap Blocks: exact=2

-> Bitmap Index Scan on idx_gin_jsonb_all_userarray (cost=0.00..44.75 rows=100
width
=0) (actual time=0.077..0.077 rows=2 loops=1)

Index Cond: (persons @> '[{"name": "1349018_name"}]'::jsonb)

Planning time: 0.066 ms
Execution time: 0.140 ms
(7 rows)
Time: 0.571 ms
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3. JSONBEIFSAEFDSIaREE

N ANSQLiER), ®EZRG], EXFR_PIC_PERSON_JSONB_NOARRAY :

explain analyze SELECT count(*) FROM R_PIC_PERSON_JSONB_NOARRAY a WHERE (a.person->>'attendanceyear')::integer <1998;
QUERY PLAN

Aggregate (cost=104167.56..104167.57 rows=1 width=8) (actual time=1356.895..1356.895 ro
ws=1 loops=1)
-> Seq Scan on r_pic_person_jsonb_noarray a (cost=0.00..102500.90 rows=666665 width=
0) (actual time=0.224..1355.766 rows=1991 loops=1)
Filter: (((person ->> 'attendanceyear'::text))::integer < 1998)
Rows Removed by Filter: 1998009
Planning time: 0.052 ms
Execution time: 1356.922 ms

(6 rows)
Time: 1357.409 ms

ING: BIIJSONBRNRS|G, NEREEFLESBN, HEXZEELH, IRENMERZEERA jsonb , NERMEE
R (W_LED (a. person—>> attendanceyear’ ) : :integer <1998), £ _LEIBIFE, M2005TEUEEEND, AR
old, M\2&RI¥HEUExecution time)y1356. 922 msfE{KH]0. 196 ms, IBFHARE KBV

BEIJING YINGZIEDU TECHNOLOGY CO., LTD.© 2016 IEREFEHFRHEERAF



[ N{OJPostgreSQLE 7 15 JSON ?

{ IR P XY TSONSISFPERE S TN

3 JSONBETS &R IR
PostgreSQLOPIGUFEJSON Schema
Node. js{EFAPostgreSQLIIEY JSONX =
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4. PostgreSQLMLSFJSON Schema

QMO PGEGUE JSONBYSchema ? A2 & JSONBYSchema ? Z2Zhttp://json-schema. org/ B/ Mid.
AR RN jsonbHIENRN 1R, B2EEHBEB/BU N —EBIN.

1. BMIEEE, WREASEPGHIIEISONI K ISchema, TRAEMHEF (WIAVA) WL
iE (Validate) ?
PN Ehttps: //github. com/everit—org/json—
schema + https://github. com/stleary/JSON-java FE , MSIEH:
https://github. com/daveclayton/json-schema—
validator + https://github. com/FasterXML/jackson [&E, BE=1E
http://wilddiary. com/validate—json—against—schema—in—java/ 57— BEI2A-
X BIrEBhttps://github. com/everit—org/json-schema 73508,

[1] http://blog.sciencenet.cn/home.php?mod=space&uid=419883&do=blog&quickforward=1&id=1009248
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4. PostgreSQLMLSFJSON Schema

JAVAIES N -

public class JsonUtil {

public Boolean validate(String jsoninstance){

Boolean res = false;

try (
InputStream inputStream = getClass().getResourceAsStream("personSchema.json")) {
JSONODbject rawSchema = new JSONObject(new JSONTokener(inputStream));
Schema schema = Schemaloader.load(rawSchema);
schema.validate(new JSONODbject(jsoninstance)); // throws a ValidationException if this object is invalid
res = true;

} catch (IOException e) {

e.printStackTrace();

} catch (JSONException e) {

e.printStackTrace();

} catch (ValidationException e) {

e.printStackTrace();

}

return res;

1}
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4. PostgreSQLMLSFJSON Schema
2. BETRRITER, FEPGHREHRIUEISONI AL HISchema?

https://github.com/postgrespro/jsquery

test=# create table tpic(

cd postgresql-9.6.0 id serial,
./configu re picUrl character varying(256) default NULL,
make world persons jsonb NOT NULL,

check(persons @@ '#:(

make install-world persons IS STRING AND

SR 5 createdbZ J5 name IS STRING AND
CREATE EXTENSION jsquery: phone IS STRING AND
RIS DL T ity IS STRING AND

organization IS STRING AND
attendanceYear IS STRING AND
graduationYear IS STRING

)'::;jsquery)
v . . );
INGS : R jsquerylA B G A B'.‘]; [=][>RES test=# insert into tpic values(1,null,'[{"persons":"AI1HE /£ 1", "name": "k I it
{{%%«‘Lﬁo " "phone": "18910180100","city": "%F 75", "organization": "H &} B 115 AT

" "attendanceYear": "2012","graduationYear": "2016"}]');

[1] http://blog.sciencenet.cn/home.php?mod=space&uid=419883&do=blog&quickforward=1&id=1009248
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https://github.com/postgrespro/jsquery
http://blog.sciencenet.cn/home.php?mod=space&uid=419883&do=blog&quickforward=1&id=1009248

[ N{OJPostgreSQLE 7 15 JSON ?

{ IR P XY TSONSISFPERE S TN

3 JSONBETS &R IR
PostgreSQLOPIGIFEJSON Schema
Node. js{EFAPostgreSQLIIEY JSONXI =
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4. Node. js{PHPostgreSQLIEYJSONZIIE

X BB EROEENode. jsOIZERESTul APIFYEZ], [EIRN{EMAPostgreSQLDHYJSONEIE,
I Designing a RESTful APl With Node and Postgres EE 85 ( Node. js, express—
generator, pg-promise , PostgreSQL v9.6, and Bluebird)

B U0 R RESTful API:

URLHTTP Verb Action

/api/pic/persons GET RERZE R R ETE N, REEASE: B mid
/api/pic/person/:idx GET & B R A Sidx ™S A

/api/pic/persons POST  IEIni—1A

/api/pic/person/:idx PUT B —1A
/api/pic/person/:idx DELETE MHFE—"1 A

[1] http://blog.sciencenet.cn/home.php?mod=space&uid=419883&do=blog&quickforward=1&id=1009599
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fEindex.js B 54 in % i «

4. Node. js{PHPostgreSQLIEYJSONZIIE
fEindex.js L 18 HIE b -

router.get('/api/pic/persons’', db.getPicAllPersons);
router.get('/api/pic/person/:idx', db.getPicSinglePerson);
router.post('/api/pic/persons', db.createPicPerson);
router.put('/api/pic/person/:idx', db.updatePicPerson);
router.delete('/api/pic/person/:idx', db.removePicPerson);
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fEindex.js B 58 in % i «

4. Node. js{PHPostgreSQLIEYJSONZIIE

router.get('/api/pic/persons', db.getPicAllPersons);
fEqueries.js B 10 Ab 2 pR £ -
function getPicAllPersons(req, res, next) {
var piclD = parselnt(req.query.id);
db.one('select * from R_PIC_PERSON_JSONB_USEARRAY where id = $1', piclD)
then(function (data) {
res.status(200)
Json({
status: 'success’,
data: data,
message: 'Retrieved ALL persons in a pic'

1;
1)

.catch(function (err) {
return next(err);

1;
}
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fEindex.js B 58 in % i «

4. Node. js{PHPostgreSQLIEYJSONZIIE

T Hreq.query.idZ 8 B Hid, FPostmanillitadh S tn
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fEindex.js B 58 in % i «

4. Node. js{PHPostgreSQLIEYJSONZIIE

/api/pic/person/:idx GET R A E R S idx N A
fEqueries.js HL 18 J0 b 2 pR 2 -

function getPicSinglePerson(req, res, next) {
var personldx = parselnt(req.params.idx);
var piclD = parselnt(req.query.id);
db.one('select a.id,a.persons-
>laspersonfromRPICPERSONJSONBUSEARRAYawherea.id=1aspersonfromRPICPERSONJSONBUSEARRAYawherea.id=2',
[personldx,piclD])
.then(function (data) {
res.status(200)
Jjson({
status: 'success’,
data: data,
message: 'Retrieved ONE PERSON’
3,
})

.catch(function (err) {
return next(err);
1,
}
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fEindex.js B 54 in % i «

4. Node. js{PHPostgreSQLIEYJSONZIIE

JE 1t http://localhost:3000/api/pic/person/1?id=1 MR —F, x[AIZEH A

{"status":"success","data":{"id":1,"person":{"name":" 5K i [

2" ,"phone":"18910180100","position":"Hj 1HE /2", "organization":" H £} 5t 1 5
Fii" "attendanceYear":2012,"graduationYear":2016}},"message":"Retrieved ONE
PERSON"}
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http://localhost:3000/api/pic/person/1?id=1

fEindex.js B 58 in % i «

4. Node. js{PHPostgreSQLIEYJSONZIIE

/api/pic/persons POST  I@hi—"1A
fEqueries.js B 10 Ab 2 pR £ -
function createPicPerson(req, res, next) {var aPersonJson = req.body;
var piclD = parselnt(req.query.id);
db.none('update R_PIC_PERSON_JSONB_USEARRAY set persons = persons
| | 1whereid=1whereid=2',[aPersonl)son,piclD])
then(function () {
res.status(200)
Json({
status: 'success’,
message: 'Inserted one person'

1;
1)

.catch(function (err) {
return next(err);

1;
}
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fEindex.js B 54 in % i «

4. Node. js{PHPostgreSQLIEYJSONZIIE
FPostmanill {45 5 unh -
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