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JSON can represent four primitive types (strings, numbers,

booleans, and null) and two structured types (objects and
arrays).
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http://tools.ietf.org/html/rfc7159

JSON F\jF{:L)“/ ~M51: Purchase Order (3 E)

"PONumber" : 1600,
"Reference" : "ABULL-20140421°,

::Ejigaefﬁzrgl:’:ﬁ/;l’:is Bull“, { } (5&1%%): Tj‘:}la I\
"CostCenter" : "A50“, .
"Shippinglnstructions" : { [ ] (ﬁ %gm): Eﬁll(a rray, CO||eCtI0n)

"name" : "Alexis Bull”,
"Address" : { ... },

| "Phone" :[ . ]

"Special Instructions” : null,
"AllowPartialShipment" : true,
"Lineltems" : [{

"ltemNumber" : 1,

"Part" : {
"Description" : "One Magic Christmas”,
"UnitPrice" : 19.95,
"UPCCode" : 13131092899

b
"Quantity" : 9

)
]

}
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S_ > & - ] |E oracle.com | https://community.oracle.com/community/support/oracle_database,/xml_database

ORACLE' | Oracle Community Directory | Oracle Community FAQ

My Oracle Support Community (MOSC) v

All Places = My Oracle Support Co%munim = Oracle Database (MOSC) = XML Database (MOSC)

Overview Content
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Oracle Database 12¢ 12.1.0.2 : JSONH7R—Fk
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SQL/ISON: fR#EEL TRRIEF

* http://jtclbigdatasg.nist.gov/ workshop/08 SQL Support for JSON abstract.pdf

- 2014538 SRS NIHD
* XMLT®DSQL/XMLIZHE &

SQL SUPPORT FOR
JSON

Keith W. Hare

Fred Zemke

Krishna Kulkarni

Jim Melton

ISO/IEC JTC1 Big Data Study Group & Workshop
March 18-21, 2014, San Diego, California, USA
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JOR—FILAE

« 4D D REE%L% Oracle Database 12¢(12.1.0.2) C[E 4 TEE
* SQL/JSON Path

Querying existing JSON Documents

* Internal or external table with a JSON column
« SELECT statement provides ability to retrieve the document.
- Interesting problem is performing queries inside the document.

- SQL/JSON API — collection of four functions

- JSON_EXISTS - test whether a JSON document has a "hit" for a
path expression

- JSON_VALUE - extract an SQL scalar at the leaf of a path
expression

- JSON_QUERY - extract a JSON subdocument that is found by
exploring a path expression within an input JSON document
« JSON_TABLE - convert a JSON document to a relational table

« SQL/JSON path language used by four operators to query,

within a JSON document.

ORACI—E Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |
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JSONFF AKX L7 ELTDOracle Database
* JSONIZEXEFED T—2E % E

—VARCHAR2. CLOB. BLOB
« NEBAIIZIXUnicode(UTF8) CALEEE NS
* BLOBTIIF v 503y hERAFEAELELY
— JSONAFT T —2E L7
* XML DBTODXMLTypet B ZDEHD X FELGELY

create table J_PURCHASEORDER (
ID RAW(16) NOT NULL,
DATE_LOADED TIMESTAMP(6) WITH TIME ZONE,

PO_DOCUMENT CLOB CHECK (PO_DOCUMENT IS JSON)

)

C)RACI—E Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |



G B#H—E

EHFE-IXEHA

IS JSON &4
JSON_EXISTS()
JSON_VALUE()
JSON_QUERY()
JSON_TABLE()
JSON_TEXTCONTAINS()

ORACLE
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JSON ELTERAMNESINEF VY

JISON DEZNFET SN EMHEET HSQLEIR

JSON DEHICEHT IFEDNDERTIIGT HSQLEEH
JSON Mo EHIZEBT 522 THEREZIIFGT HSQLEIE
JSON MR R TT—2ZENF T HSQLEE%K

JSON DEEDEBERIZIEELETXAMEENREINESH,
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Oracle JSON Path(ECi%/3RIR)

* XMLTMD"XPath"[Z#H 2

« "S"HISONKF AV REIERD IL—F

- (Fybh) ZzBEEBRUYET HEEE
—XMLTIX '/ (RTva)

s BRHIEB D DA TIIRIZIEEF. *. SiEEIEE O RE
—45: S.Lineltems[2], $.Lineltems|3 to 8]

* JISONBI#L D Z<{HVISON PathZ5|%&T 5
—SQLX HIZIFEEE R T A EMTELLY

* "SQL/JSON Path"& L TIRESN TS EDIZHET S
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Oracle JSON Path @ {5 FA 45

JSON PathF& I3

S.Reference
S.Shippinglnstructions.Address.zipcode

S.Shippinglnstructions.Address

S.Lineltems[1]

S.Lineltems[*].UPCCode

ORACLE’

gl__]
String
Number

Object

Object

Array

b=
"ABULL-20120421"

99236

{
"street": "200 Sporting Green",

"city": "South San Francisco",

"state": "CA", "zipCode": 99236,
"country": "United States of America"
}
{
"ItemNumber" : 2,
"Part" : {

"Description" : "Lethal Weapon",
"UnitPrice" : 19.95, "UPCCode" : 85391628927

b
"Quantity" : 5
}

[13131092899, 85391628927]



KU Z7E . (FYhEEE
(FyMZERERBRYYET HEEE
SQLX H [ E & ek A 6
FROMAIDT—TIILICTA) 7 RA%EIETE
ADT(Abstract Data Type. 1—H —E &) FERAKFEFRILEEE

PO_DOCUMENT.Reference,

select
PO_DOCUMENT Requestor, _
PO_DOCUMENT CostCenter, N7 L%

ﬂ/ |IPO_DOCUMENT Shippinglnstructions.Address.city

from J_PURCHASEORDER j
where j.PO_DOCUMENT.PONumber = 1600

. —. .
= A

ORACLE’
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TI)r—a RRE:

AHY—ILELVEDRRALI—H—:

s AN
RESTful APITCISON% 5K 1L JISONZESQLTRHLEHE
PUT /my_database/my_schema/customers HTTP/1.0
Content-Type: application/json
Body:
select

"firstName": "John", c.document.firstName,
s TAe St c.document.lastName,

ge": 25, 4
"address": { c.document.address.city

"streetAddress": "21 2nd Street",

"city": "New York",

“State“: ||NYII,

"postalCode": "10021",

"isBusiness" : false },
"phoneNumbers": [

{lltypell: "home",

"number": "212 555-1234" },

{lltypell: "faX",

"number": "646 555-4567" } ]

from customers c;

firstName IlastName address.city

“John” “Smith”  “New York”

ORACLE
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IS JISONSE {4

"IS NULL" &

RIFRIZEAT S

&M RE

|s:

NOT

Contents

-/Oracle Database SQL

Language Reference

defining for a Java clas
invoker's rights views, 17
IS [NOT] EMPTY conditions, €
IS ANY condition, 6.5.1

IS JSON condition,

WITH

6.10.1

IS NOT NULL operator, 6.8
IS NULL operator, 6.8

IS OF type condition, 6.15
IS PRESENT condition, 6.5.2

ORACLE’

LAX

STRI ET_)_1 :

J—)| UNIQUE -;| KEYS
WITHOUT —1




IS JISONSE {4

s BRI I A—TYMERRIZS R > TWNAMNESI MDA T3

— 1S JSON (STRICT)
—ISJSON (LAX): "Ef&R" A T1av
« ZhHLMTIAHILE
{51
—STRICT :EBMRIZ LY 29T BR4L N5

ORACLE

SELECT coll
FROM t
WHERE col1 IS JSON STRICT

coL1

[ "LIT192", "CS141", "HIS160" ]

{ "Name": "John" }

{ "Grade Values" : {A:4.0,B:3.0,C:2.0} }%
{ "isEnrolled" : true }

{ "isMatriculated" : False }%

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |
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IS JISONF v &l%4
* SQLX TISONT—ARZ@ AT 555 D4l

create table J_ PURCHASEORDER (
ID RAW(16) NOT NULL,
PO_DOCUMENT CLOB

CHECK (PO_DOCUMENT IS JSON)
)

insert into J_PURCHASEORDER values(‘0x1’,'{Invalid JSON Text}');
ERROR at line 1:

ORA-02290: Fx & §I#I(SYS.JSON_CONSTRAINT)IZ:ERLELE

.
I ACLE Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |



SQL/JISONPBE%L: JISON_TABLE()

* JSONT—2Z )L—2aFIL EIT+—T VA YUY HL

* JSONBZFI| EF=[L ISONA Tk Mo 1T ZHERK

c JSSONA TS xHRDTANTFA4HE 5L ATV

« VIEWAERK ., DR ED A U 4R{ELE R RE

* 'NESTED PATH'B] [CKYEL R AR RSN T=IG5FTICHAHEEH M cH Y H L AT 88
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JSON_TABLE() {5 FA 51

‘SQL> select M. * JSON
2 from J_PURCHASEORDER p, Path
3 JSON_TABLE( I
4 p.PO_DOCUMENT,

5 'S’

6 columns

7 PO_NUMBER NUMBER(10) path 'S.PONumber’,
8 REFERENCE VARCHAR2(30 CHAR) path 'S.Reference’,

ORAC I—E Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |



JSO N_TABLE()
18F(COZF1TH B

t 71451

{"PONumber":1600,"Reference":"ABULL-20140421","Requestor":"Alexis
Bu!i*,"User":"ABULL","CostCenter":"A50" "Shlpplnglnsr'uctlons" "name":" Alexis
gull","Address":{"street":"20Q Sporting Green","city":"South San
Franusco","s*a' ":"CA","zipCoa=":99236 "coun*.y" "Unlted States of
America"},"Phone":[{"type":"Office","numbker":"909-555-
7307"},{"’cype":"I\.'!obile","number":“41'5-555-1234"}]},"Special
Instructions":null," AllowPartialShipracnt":true,"Lineltems":[{"ItemNumber":1,"Part
":{"Description":"One \Magic
Christmas","UnitPrice":12.95,"UPCCode":13131092899}," Quantity":9.0},{" ItemNu
mber":2,"Part":{"Descriuztion":"Lethal
Weapon","UnitPrice":19.95,"LUPCCode":85391528927}," Quantity":5.0}]}

PO_NUMBER | REFERENCE REQUESTOR m COSTCENTER

1600
1601
1602
1603

1604

ORACLE’

ABULL-20140421

ABULL-20140423

ABULL-20140430

KCHUNG-20141022

LBISSOT-20141009

Alexis Bull ABULL

Alexis Bull ABULL A50
Alexis Bull ABULL A50
Kelly Chung KCHUNG A50
Laura Bissot LBISSOT A50




JSON_TABLE() S5 FH5: NESTED PATHH]

SQL> select D.*
2 from J_PURCHASEORDER p,
3 JSON_TABLE(

4 p.PO_DOCUMENT,

5 'S’

6 columns(

7 PO_NUMBER NUMBER(10) path 'S.PONumber’,

8 NESTED PATH 'S.Lineltems[*]'

9 columns(

10 ITEMNO NUMBER(16) path 'S.ItemNumber’,
11 UPCCODE VARCHAR2(14 CHAR) path '$.Part.UPCCode*))
12 )D

13 where PO_NUMBER = 1600 or PO_NUMBER = 1601

DR 2 .
CLE Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |



JSON_TABLEH

ZRMOEI TN EIC

11T A

i 7]

{"PONumber":1600,"Reference":"ABULL-20140421","Requestor":"Alexis
Bull","User":"ABULL","CostCenter":"A50","Shippinglnstructions":{" name":" Alexis
Bull","Address":{"street":"200 Sporting Green","city":"South San
Francisco","state":"CA","zipCode":99236,"country":"United States of
America"},"Phone":[{"type":"Office","number":"909-555-
7307"},{"type":"Mobile","number":"415-555-1234"}]},"Special

Instructions":null “AIIowPartlaIShlpment true,"LineItems"'[

PO_NUMBER ITEMNO UPCCODE

1600
1600
1601
1601
1601
1601

ORACLE’

A W N RN R

13131092899 a/
85391628927

97366003448
43396050839
13131119695
25192032325
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ERRBED-OHDFESI

— JSON_VALUE()BE# Z(E>T-T 703> K5
- BY—KE|, F=lE. EvkwvTHE

— JSON_EXISTS() B8 %% Fo1-Evh< v T & 5|

— IS ISONZEfE->T-Evk< v T E5|

c TR-RUVERED=HD XS]
— FF AR ETIE"ISON Search Index" &FRED
—JSONRF 1AV RIRD ECHIHEDXFINEENDH?
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JSON SearchZ& 5|

« Z2{K[EOracle Text®& 5|
—"RKAS"RE: HEO"EE" 28 EL=ZKE] #) E{&

* JSON_TEXTCONTAINS() TldTextZR 5 I N E WG EF IS —HFERE
— Oracle Text () CONTAINS()[ZFH 24 9 B B84k

ORA-40467: JSON_TEXTCONTAINS() cannot be evaluated without JavaScript
Object Notation (JSON) index

* JSON_EXISTS(). JSON_VALUE() CHERAINS

R LE Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |




Oracle TextD FrHRE

* JSONTA—T V7 8EFRL . REI{F1+

Table 2-42 Section Group Types

B

I€ 2 Oracle Text Ing) xing Elements
2.1 Overview

[P 2.2 Datastore Types

[P 2.3 Filter Types

[P 2.4 Lexer Types

[P 25 wordiist Type

[P 256 Storage Types

[P 2.7 section Group Types

[P 2.8 Classifier Types

[P 2.9 Cluster Types

[P 210 Stoplists

211 System-Defined Preferences
[F' 2.12 System Parameters

= 3 Oracle Text CONTAINS Query Operators

F31 Operator Precedence
¥ agout

! AccUMulate ()
M oeeem cm e

ORACLE’

Type

Description

NULL_SECTICN_GROUP

BASTC_SECTION_GROUP

HTML._SECTICN_GROUP

Use this group type when you define no sections or when you
define only SENTENCE or PARAGRAPH sections. This is the default.

Use this group type for defining sections where the start and end
tags are of the form <> and </2>.

Note: This group type does not support input such as
unbalanced parentheses, comments tags, and attributes. Use
HTML_SECTION_GROUP for this type of input.

Use this group type for indexing HTML documents and for
defining sections in HTML documents.

JS0N_SECTICN_GROUP

Use this group to create a JSON enabled context index. The J508
ENAELE attribute cannot be used with XML ENAELE. A section
group can only be marked as JSON ENAEBLE. If it is already
marked with XML ENABLE, then the path section group cannot be
used for JSON ENABLE and vice versa.

XML, SECTION_GROUP

Use this group type for indexing XML documents and for
defining sections in XML documents. All sections to be indexed
must be manually defined for this group.

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. | Sl



JSON SearchZ& 5| DERL &5 A
* JISONHS LZ0racle TextZ 5| 1E Ak

CREATE INDEX json_idx3 ON customers7T A b (customer_infoT AR)
INDEXTYPE IS CTXSYS.CONTEXT PARAMETERS ('section group

CTXSYS.JSON_SECTION_GROUP')

s FXAVR IIL—FLRILDEFITA/8T4({"name_last":"Doe"}) THYIL!)—

SELECT customer_info7 A FROM customersT A b
WHERE JSON_VALUE(customer_info7 Ak, 'S.name_last') = 'Kochhar'

C)RACI—E Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |



JSON SearchZ 5N ERIN-CLZMEEE

« RITETEIEHERE

| Id | Operation | Name | Rows| Bytes | Cost (%CPU)| Time|
| 0| SELECT STATEMENT | | 1] 514| 4 (0)]| 00:00:01 |
|* 1| TABLE ACCESS BY INDEX ROWID| CUSTOMERS I| 1| 514| 4 (0)| 00:00:01 |
|* 2| DOMAIN INDEX | JSON_IDX3 | | | 4 (0)] 00:00:01 |

* Predicate InformationZ X

1 - filter(JSON_VALUE("CUSTOMER_INFO 7R k" FORMAT JSON , '$.name_last' RETURNING
VARCHAR2(4000) NULL ON ERROR)='Kochhar')

2 - access("CTXSYS"."CONTAINS" ("CUSTOMERST R k"."CUSTOMER_INFOT A k",'{Kochhar}'
INPATH(/name_last)')>0)

.
ORACLE Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |



JSON SearchxZ 5| DT E A

* VARCHAR2. CLOBZFE A (I F w50 3—t vy ELTUTFSD{E A WAIE
— JA16SJIS. JAI6EUC T2 E DT T2y MZIE KXt s

SQL> ALTER INDEX JSON_IDX REBUILD ONLINE;

ORA-20000: Oracle Text error:
ORA-06515: PL/SQL: unhandled exception json context index
creation not supported in non-UTF8DB

ORACLE’
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)7L R
R=aT7IL-FExaik

* Oracle® XML DBRFEEHH AK 12c¢)')—X1 (12.1)
— 39 Oracle DatabaseDJSON (R (Z3E70)
http://docs.oracle.com/cd/E57425 01/121/ADXDB/json.htm#CACGCBEG

* Oracle® Text!) 7L 2R 12cl)1)—RX1(12.1)
http://docs.oracle.com/cd/E57425 01/121/CCREF/toc.htm
* Oracle® Database SQLE &) 77L > X 12¢l)1)—X1 (12.1)
— JSON_QUERY
http://docs.oracle.com/cd/E57425 01/121/SQLRF/functions090.htm
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