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JSUON DATA

JAVASCRIPT OBJECT NOTATION (JSON) DATA
INTERCHANGE FORMAT: RFC 71509

DATA FORMATTED IN JAVASCRIPT SYNTAX
BASIC ELEMENTS:
OBJECT !"#$%&'(")*+,$&-("#$%.&'(")*+,$&/( (
LisT 0"123456&-(7-(89.:-(23,%-(";2<$3(123456&=

ATOMICS "123456&-(7-(.98:-(23,%-(>*+1%-(5,++

IETF RFC 7159: THE JAVASCRIPT OBJECT NOTATION (JSON) DATA INTERCHANGE FORMAT



http://rfc7159.net/rfc7159

JSUON DATA!: EXAMPLE

0

(("

((?4@7'(?,1*A:B1'CDDEF87FF?-(
((((?,3+?'(?<22G1'HHI119,1*A;B196;)HI$2K;BHLA4$IM$2*4+1HCDDEF87FF?-(
((((?PN*O4N,N?'(.7:P:P-(

((((?N454N,N?"(QPFFF-(

((?$5@R@*2$7?'(?.FE7SFDS.Q?-(
((((?+;T*24:;512'(0?U*5(V3*5T41T;-(WX?-(?Y*1<4562:5-(MW?2=-(
((((?12*32R@*2$?'(?.FE:SFDSCE?-(

999

((/-

(("

((?4@7?'(?,1*A;B1'CP.8FPFFF?-(
((((?,3+?'(?<22G1'HHII9,1*A;B196;)HI$2K ; BHL4$IM$2*4+1HCP.8FPFFF?-
999

((/-

999

DIGITALGOV JoBs API: <22G'HH*G49,1*96;)HA;:B1H1$*3T<9A1;57+*2R+;5[CDIDPCCCC-SE..9:E888D\],$3%[>,++S24N$"G;1424;51\14 F[EFF\>3;N[F



http://api.usa.gov/jobs/search.json?lat_lon=37.783333,-122.416667&query=full-time+positions&size=100&from=0

BUT... ANALYSIS DATA

AS A DATA ANALYST/SCIENTIST/HACKER/...,
WE OFTEN WANT TABULAR ANALYSIS DATA

JSON FORMAT IS CONVENIENT FOR API
RESPONSES, BUT NOT USUALLY FOR ANALYSIS

SOMEHOW, WE NEED TO MUNGE THAT DATA
INTO A CLEAN TABLE (OFTEN LOTS OF WORK)

POSTGRES QL ADDS JS0ON PROCESSING TO
THE ALREADY AVAILABLE RELATIONAL MODEL
(UNLIKE OTHER RELATIONAL DBMS WITH JSON)




NOw, TO THE DATABASE!

FOR THIS, WE’LL BE LOOKING AT POSTGRESGHL
VERSION 9.4 (RELEASED DEC 18, 201 4)

POSTGRES QL ADDS EXTENSIONS TO SQ L FOR
JSON MANIPULATION

JS0ON IS SUPPORTED VIA COLUMN TYPES

Al:5 (TeExT, FOR FAST INSERTS; 9.2, IMPROVED IN 9.3)

Al:5B (BINARY, INDEXABLE, FOR FAST READS; 9.4)

OTHER DATABASES DO THIS DIFFERENTLY!




REVIEW: RELATIONAL DATA

RELATIONAL DATA IS ORGANIZED IN TABLES
CONSISTING OF COLUMNS AND ROWS

FIELDS (COLUMNS) CONSIST OF A COLUMN
NAME AND DATA TYPE CONSTRAINT

RECORDS (ROWS) IN A TABLE HAVE A COMMON
FIELD (COLUMN) STRUCTURE AND ORDER

RECORDS (ROWS) ARE LINKED ACROSS TABLES
BY KEY FIELDS

RELATIONAL DATA MODEL: CoDD, EDGAR F. “A RELATIONAL MODEL OF DATA FOR LARGE SHARED DATA BANKS” (1970)



http://dl.acm.org/citation.cfm?doid=362384.362685

SOUL: WORKING WITH OBJECTS

DATA DEFINITION LANGUAGE (DB OBJECTS)
CREATE (TABLE, INDEX, VIEW, FUNCTION, ...)
ALTER (TABLE, INDEX, VIEW, FUNCTION, ...)

DROP (TABLE, INDEX, VIEW, FUNCTION, ...)




SOUL: WORKING WITH ROWS

DUERY LANGUAGE (RECORDS)
SELECT ... FROM ...
INSERT INTO ...

LIPDATE ... SET ...

DELETE FROM ...




JSUN IN POSTGRESLGLIL g

W aXba(bXcda(N»R3*IR*G4R@*2*(e
((3%1G;51%((((KUfg-(Hh(;3(KUfgc(hH
(T*G2,33@R*2(bijaUbXjk(Yibl(bija(mfga
(CCCCCCCCCCC((9Tb(gnad
((((C((((((((MaVXndb(Wn ™" agbRbijaUbXjk-
(T*G2,3$@RBY%(WIX XWba'(LX 0igJ
(CCCCCCCCCC(((gtb(gnad
(CCCCCCCCCCC((MaVXndb(Wn agbRnUa

PY




JSUN IN POSTGRESLGLIL g

Hh(g;2$(1G$T4>43@(T;+,N5(+412'(@F$>*,+2
((O)*+,91(,13@(>;3($)$3%2<456($+159(((((hH

WIko(NYR3*IR*G4R@*2*(e3$1G;51%p
V fj(k J X]
((rT,3+(?<22G'HH*G49,1*96;)HA;B1H 9997rq

UadaWb(3$1G:51$-(T*G2,33@R*2-(T*G2,3$@RB%(
V' fi(N%R3*IR*GAR@*2*(




JOSUN OPERATORS

Hh(V4$+@(r*r(;>(;BA$T2(A(hH
UadaWb(ASsr*r(V fj(N%oR2*B+$q(Hh(A1;5(3%$2,35(hH
UadaWb(ASssr*r(V fj(N%R2*B+$q(Hh(2$02(3%2,35(hH

Hh(UST:5@($+3N$52(;>(+412(A(e $3:(45@3$0%$@p(hH
UadaWb(ASsE(V fj(N%R2*B+$q(Hh(A1:5(3%$2,35(hH
UadaWb(ASssE(V fj(N%R2*B+$q(Hh(2$02(3%$2,35(hH

Hh(Y*+#(;BAST2(A(*+;56(1G$T4>43@(G*2<(hH
UadaWb(Atsr!*-E-B/r(V fi(N%R2*B+$g(Hh(A1;5(hH
UadaWb(Atssr!*-E-B/r(V fj(N%R2*B+$q(Hh(2$02(hH




PARSING JSUON

Hh(i>(3$1G:51$(41(*(+4129(0(999(=(hH

UadaWb(A1;5R*33*%R+$562<e3%$1G;51%p
V' fi(N%R3*IR*GAR@*2*q

UadaWb(A1;5R*33*%R$+$N$521e3$1G;51%p
V' fi(N%R3*IR*G4R@*2*q




PARSING JSUON

Hh(i>(3$1G:51$(41(*5(;BAST29(1(999(/(hH
UadaWb(A1;5R;BA$T2R#%$%1e3%$1G;51%p
V' fj(N%R3*IR*G4R@*2*q

UadaWb(3$1G;51$Ssr*r-(3$1G;51$tsr!*-B/r
V' fj(N%R3*IR*GAR@*2*Q

UadaWb(3$1G;51$Sssr4@r(XU(;BA$T2R4@-(
(((((((eA1;5BR$*T<e3%1G;515pp9#3%(XU(>4$+@R5*NS-(
(((((((eA1;5BR$*T<e3%$1G;51%pp9)*+,$(XU(>4$+@R)*+,%(
Vi( N%R3*IR*GAR@*2*q




POPULATING TABLES

Hh(i>(3$1G;51$(41(*5(;BA$T29(1(999(/(hH
W aXba(bXcda(N%R2*B+$(€999>4%$+@ (+412999pq

UadaWb(
((A1;5RG;G,+*25R3$T;:3@egndd"N%R2*B+$-(3$1G;51%p
V fi(N9R3*IR*G4R@*2*q

igUa b(igbf(N%R2*B+$(e999T;+,N51999p
UadaWb(999N*54G,+*2$(3%1,+21(;>(*B;)$999
V 1](€999*B;)$(],$3%999p¢




JSOSUNB KEY EXISTENCE

Hh(M:$1(#$%(r*r($0412(45(3$1G;51$Z(hH
UadaWb(3$1G;518(Z(r*r
V' fj(N%R3*IR*G4AR@*2*Q

Hh(M;(*5%(;>(2<$(#$%1(+412%3@($0412(45(3$1G;51%$Z(hH
UadaWb(3$1G;51%(Zu(*33*%0r*r-rBr-rTr=
V' fi(N%R3*IR*G4R@*2*q

Hh(M;(*++(;>(2<$(#$%1(+412$@($0412(45(3%$1G;51%$Z(hH
UadaWb(3$1G;51%(Z\(*33*%0r*r-rBr-rTr=
V' fj(N%R3*IR*GAR@*2*q




JSUNB CONTAINMENT

Hh(iI1(2<$(1G$T4>4$@ (KUfg(T:52*45%@ (45(3$1G:51$Z(hH

UadaWb(3$1G:51$(vs(r!?*?'E-(?B?"./r"A1:5B(
V'fi(N%R3*IR*G4R@*2*q

UadaWhb(r'?*?'E-(?B?"./r"A1:5B (Wv(3$1G;51$
V' fi(N%R3*IR*GAR@*2*q




JSUNB INDEXING

ForR THE Al1:5B DATA TYPE, CONTAINMENT AND

EXISTENCE TESTS CAN BE SPED UP
CONSIDERABLY VIA THE GIN INDEX TYPES.

Al:5BR:Gl (DEFAULT): INDEXES EVERY KEY
AND VALUE; suPPORTS VS, Z, Z\, ZU opPs

Al:5BRG*2<R:G1l INDEXES HASH OF VALUE
AND KEYS LEADING TO IT; ONLY SUPPORTS VS




CAVEATS: USE UTFS

|IF YOU’'RE PROCESSING JS0ON, IT'S BEST T0O
USE THE UTF8 CHARACTER SET.

POSTGRES L (AND RFC 7159) ALLOW
LUNICODE ESGCAPE SEQQUENCES OF THE FORM
X,YVYVYWY (WHERE Y IS A HEX DIGIT).

THE Al:5B TYPE RESTRICTS UNICODE ESCAPES
FOR NON-ASCIlI cHARACTERS (ABOVE X,FFDV)
UNLESS THE DATABASE IS UTFS8.




CAVEATS: NULLS

THE JSON 5,7+ VALUE DOES NOT HAVE ITS
OWN TYPE IN POSTGRESGL (1IT’s A bayb
VALUE), AND IS NOT THE S@L gndd TvrE.

TO SEE THE DIFFERENCE:

Hh(KUfg(5,++()*+,$(hH
UadaWb(Al1;5R2%GS$;>er5,++r"Al;5pq(

Hh(Uzd(gndd()*+,%(hH
UadaWb(A1l:5R2%G%$:>eqndd"Al:5pq




RELEVANT DOCS

|IETF RFC /1509

<22G'HH3>TDE7Q95$2H3>TDE7Q

POSTGRES QUL 9.4 DOCUMENTATION

JS0ON TYPES

<22G'HHIN9G;1263$1]+9;36H@; T1HQ9:H
45233*T24)IH@*2*2%GISAL;59<2N+

JSON FUNCTIONS AND UOPERATORS

<22G'HHIN9G;1263%1]+9:36H@;: T1HQ9:H
45233*T24)$H>,5T24.51SA1;59<2N+



http://rfc7159.net/rfc7159
http://openweathermap.org/api
https://data.usajobs.gov/Rest

EXAMPLE CODE & DATA

ALL CODE FOR EXAMPLES 1S ON GITHUB AT:

<22G1'HH642<,BI9T;:NH54<;5A45301H@I@TSA*5,*3%.FE7

EXAMPLES USE DATA FROM TwO PUBLIC APIS:

OPEN WEATHER MAP

<22G'HH;G351$*2<$3N*G9;36H*G4

DIGITALGOV JOBS API

<22G'HH1$*3T<9@4642*+6,)96; ) H@3$)$+.:GI3H
A:B19<2N+



https://github.com/nihonjinrxs/dwdc-january2015
http://openweathermap.org/api
https://data.usajobs.gov/Rest
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