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* AT 2001FEEEAIRIET ML JSON

— #EZSAY, stands for : JavaScript Object Nomination | -
- BT JavaScript, ITRFMIIS, $A, 8, FH o e
=, FoRERIESEEA nemenirre .

. . . <age>40></age> “name” : “James Kirk”,
— FEISONEEHE /9 JavaScriptlISRIAFRRZ, R4 o et , e
— #EAEAER/(EXER, EREILUENSR, #4E, &, <name>Jean-Luc Picard</name> O
=y A e <age>45</age> "nan:e : “Jean-Luc Picard”,
%{ﬂ'%-@- </empi)loyee> } age” : 45,
— R EEES ORISR /BT AR, HETEER <§an‘1’;>7w/es.eyc,ushe,</name> S
~- BHERHESAINRANES DIRFIER, JSREERLARE employes> g,

<femployees> !

« FOXMLEJXZE fomellcs | :
— JSONEERHRAIXML, XLBELZFIIXML :
- BORIEIRE, YIS IEE
~ BRI
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MXMLUKERBIRI BT - HEEEXMLERS MY BT = -

- OIEMELF, SEHEENT . HIERAEE SEEE BXIENEESEN.

- SREMTEEE) N

. 0 JAjax{&HiZ « JSON ¥ | \ DOM;#
- HIEFE, UFAHIEEEEI {Tgﬁﬁ%ﬁ@/g;ﬁ%& MBS R RERDOME

- REBEWIEPime] LA BEEFERJSON, EF4EH,
MARZE PimfEfTxmIe] 88ERARHE
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« JLFRTBERIATHERESTER ORI F:F
— Facebook API, Google Geocoder,
Twitter API, OC| API
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@® yaml

® protocol-buffers
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2014 « JSON GUIDE
« Partitioned tables
: Index
« JSON Basic support
- Query & Store * In-Memory JSON
o Indexing + GeoJSON

Rnxg
JSONRY>ZHF

2018

- TREAT(.. As JSON)

- JSON_EQUAL

- JSON TABLE

+ JSON K%EJEBE%ME

INZE255=FF

18c¢

2019

« JSON Object

Mapping

« JSON MERGEPATH
« Materialized View
« JSON_OBJECT

19¢

2021

21c

* New JSON Data Type

+ Advanced Queuing

« JSON Update

+ OCI API for JSON Type

+ SQL/JSON Syntax
Improvements
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JSON ZiHi8y

- FERTSZHFE SQL, PLSQLAEA

- OCl, JDBC HYRERISTHE

« EF OSON - &3 —iH#HHIZFzRT
o Self-contained format
o RIEEH
o [ EBEFT

 FEEERERE 2x LALE

- EENEERA 10x AL

{"id":"CDEG4","items": [{"name":"TV"},{"name":"PC"}]}

@ 1 2 3 4 5 & ... 12 13 14 15 16 17 18 19 20

(U F s U

0BJ| 2 | 1| 2|12| 6 |STR| CDEG4 |ARR| 2 (16 (24 |0BJ| 1 | © |20 [5TR|..

dictionary

@=name, l=items,2=id

{"id":"CDEG52","items": [{"name":"TV"}, {"name":"PC"}]}

g 1 2 3 4 5 6 ... 12 13 14 15 16 17 18 19 20

ARI-EBEGS JARR) 2 116 (24 |0B) 1 | @ |20 [STR|...

OBJl 2| 1| 2

(] W F -

dictionary extended tree segment

@=name,l=items,2=1id STR|CDEGS2]. ..
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Oracle Database
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Java, NodelJS, Python
PL/SQL,0CI
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INDEX_NAME UNIQUENESS STATUS FUNCIDX_STATUS COLUMNS
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1| SELECT
2 id,
3 airportcode,
4 name,
5 time,
6 statistics
7| FROM
8 airportdelays;
AV =
b EHgER
A 5 @ & sqL | BRI 50 17, AR 0.47
41D|4 AL.. | NAME TIME |STATISTICS \ Types"s [{"make" : "B ; 18" 1 (717,737, 70,4777, 17871},
1 10FLL Fort Lauder... {"Label":"2003/06","Month":6... {"# of Delays":{"Carrier":247,"Late Aircraft":256,"National Aviation Sys... A ("m?kl“" i ’ ["A32 ", ""A340","A350","A380"] }],
merican Airlin
2 11 IAD Washington, ... {"Label":"2603/06","Month":6... {"# of Delays":{"Carrier":320,"Late Aircraft":295,"National Aviation Sys... 1 an s
3 12 IAH Houston, TX... {"Label":"2@03/06","Month" .. {"# of Delays":{"Carrier":329,"Late Aircraft":730,"National Aviation Sys... dant {
lig
4 13JFK New York, N... {"Labe 6... {"# of Delays":{"Carrier":376,"Late Aircraft":226,"National Aviation Sys... "Cancelled
5 14LAS Las Vegas, ... {"Label":"2@03/@6","Month":6... {"# of Delays":{"Carrier":511,"Late Aircraft":678,"National Aviation Sys...
6 15LAX Los Angeles... {"Label":"2003/06","Month":6... {"# of Delays":{"Carrier":830,"Late Aircraft":765,"National Aviation Sys...
7 1ATL Atlanta, GA... {"Label":"2@@3/06","Month":6... {"# of Delays":{"Carrier":1009,"Late Aircraft":1275,"National Aviation S...
8 2B0S Boston, MA:... {"Label":"2003/06","Month":6... {"# of Delays":{"Carrier":374,"Late Aircraft':495,"National Aviation Sys...
9 3BWI Baltimore, ... {"Label":"2003/06","Month":6... {"# of Delays":{"Carrier":296,"Late Aircraft":477,"National Aviation Sys... Ml Al
10 4CLT Charlotte, ... {"Label":"2003/06","Month":6... {"# of Delays":{"Carrier":300,"Late Aircraft":472,"National Aviation Sys... "National Aviation Sy ten":







BANNER

STATISTICS

19c¢

L
v

v 1al

Sx

BANNER

STATISTICS




JSONZERVERFILIE - SQLERZN
. SRR

JSON_QUERY() Fragments of a JSON document
- IS JSON SELECT JSON_VALUE() Scalar value
° EEEE.;'E"\] @%& CASE JSON_EXISTS() False if no JSON value is matched
- Dot Notation FROM ooz E(?rlz?lr?sjgl?dl\lni?ﬁgvr\g in case of JSON
JSON_EXISTS() False if no JSON values are matched
JSON_QUERY() Fragments of a JSON document
WHERE JSON_VALUE() Scalar value
JSON_TEXTCONTAINS() Row(s) matching the Full-Text search expr.
IS JSON make it enforce strict JSON syntax
GROUP BY JSON _VALUE() Scalar value
ORDER BY JSON_VALUE() Scalar value
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218 ISONRYSNE FHERET

» JSON_VALUE Sl
> BRIEZRFAT SELECT JSON_VALUE(a.data, '$.FirstName') AS first_name,
e e
ORDER BY 1, 2;
FIRST_NAME LAST_NAME
> NULL ON ERROR e .
> ERROR ON ERRO 0fih Dog
> DEFAULT on ERROR 2 rows selected.
sQL>

» ORA-40462: ISON_VALUE evaluated to no value
» ORA-40597: JSON path expression syntax error
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- JSON_QUERY

> —PEZ N ISONFER
> VARCHAR2/CLOB/BLOB
JSON_TABLER44:45]

SELECT a.data.FirstName,
a.data.LastName,
JSON_QUERY (a.data,

FROM json_documents a

'$.ContactDetails' WITH WRAPPER) AS contact_details

ORDER BY a.data.FirstName,
a.data.Last_name;
FIRSTNAME LASTNAME CONTACT_DETAILS
Jayne Doe [{"Email":"jayne.doe@example.com","Phone
II:IIII}]
John Doe [{"Email":"john.doe@example.com","Phone"

2 rows selected.

SQL>

144 123 123456","Twitter":"@johndoe"}]




218 ISONRYSNE FHERET

SELECT jt.first_|
- JSON_TABLE Jortares e

jt.contact_details

57 jJL\b FROM  json_documents,
> E&I Bb JSON_TABLE(data, '$'

/ N COLUMNS (first_name VARCHAR2 (5@ CHAR) PATH '$.FirstName®,
> Ey; Iﬁiﬁb last_name VARCHAR2 (50 CHAR) PATH '$.LastName',

contact_details VARCHAR2(4000 CHAR)

» JSO N_VALU E/J SO N_QU E RY/ FORMAT JSON WITH WRAPPER PATH '$.ContactDetails')) jt;
JSO N_EXl STS FIRST_NAME LAST_NAME CONTACT_DETAILS

> mg\E| Vg,—_k John Doe [{"Email":"john.doe@example.com","Phone"
:"44 123 123456","Twitter":"@johndoe"}]

Jayne Doe [{"Email":"jayne.doe@example.com","Phone

li:llll}]

2 rows selected.

SQL>




218 ISONRYSNE FHERET

SELECT data FROM json_documents;

+ JSON_MERGEPATCH PATA

{"id":1,"first_name":"Iron","last_name":"Man"}

> Ei@*u%%ﬁ' {"id":2,"first_name":"Wonder","last_name":"Woman"}

20/\ o {"id":3,"first_name":"The","last_name":"Hulk"}
2L K2
» BB EHT

> SIEPRETTY

sQL>

SELECT JSON_MERGEPATCH(data, '{"last_name":"banana"}') AS data
FROM  json_documents;

DATA

{"id":1,"first_name":"Iron","last_name":"banana"}
{"id":2,"first_name":"Wonder","last_name":"banana"}
{"id":3,"first_name":"The","last_name":"banana"}

SQL>

UPDATE json_documents a

SET a.data = JSON_MERGEPATCH(a.data, '{"last_name":"banana","new_element":"surprise"}"')
WHERE a.data.first_name = 'Iron';

DATA

{"id":1,"first_name":"Iron","last_name":"banana","new_element":"surprise"}




218 ISONRYSNE FHERET

- JSON_TRANSFORM
» 21cHE, ADBRIA

- BHERS

» SHEFERF

select json_transform(json_data,
set '$.quantity' = 20
returning clob pretty) as data
from tl
where id = 1;

DATA

{
“fruit" : "apple",
"“quantity" : 20

b

SQL>

select json_transform(json_data,
insert '$.updated_date' = systimestamp
returning clob pretty) as data

from t1

where id = 1;

DATA

{

"fruit" : "apple",

"quantity" : 10,

"updated_date" : '"2021-01-05T08:44:58.406618Z"
}

SQL>







SODA APIs & SQLcl
« NoSQLX|#& APlIs

Java, JavaScript/Node.js, Python, REST,
PL/SQL, C...

- FTEEISONZIRE

Bl collection
fEcollection P& STHY
SRS

HiASA
AZEETHNoSQL !
JEXFHIRE



http:JavaScript/Node.js

SODAYISFIFRAIKFR

row }

« A documentisa JSON value
« Document is identified by a Key

» Key drives CRUD operations: get, update, delete

« Beyond CRUD: support of filter qu table }
» Store documents inside a collection

» Collection stores similar documents
» Collection is identified by name

* One or more collections reside in database
» Application connects to database

4 schema }
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Node. js

conn = await oracledb.getConnection (..);
db = conn.getSodaDatabase () ;

col = await
db.createCollection ("purchase orders");

await col.drop();

Java

OracleClient client = new OracleRDBMSClient ()
db = client.getDatabase (jdbcConn) ;

OracleCollection col =
db.admin.createCollection ("purchase orders");

col.admin () .drop () ;

Python

conn =cx Oracle.connect(..);

db = conn.getSodaDatabase () ;

col = db.createCollection("purchase orders");

col.drop ()

PL/SQL (and Oracle Application
Express)

col :=
dbms soda.create collection('purchase orders');
select

dbms soda.drop collection ('purchase orders')
from dual;
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v 1al

SODA via REST Conert T o0
- Create Content-Length: &
* |nsert

* Query
« Update

*EEORDSZHF



SODAFNSQLAIRIEL

SQL

CREATE TABLE JSON DOCUMENTS (
ID RAW (16) NOT NULL,
DATA BLOB,
CONSTRAINT JSON DOCUMENTS PK PRIMARY KEY
(ID),
CONSTRAINT JSON DOCUMENTS JSON CHK CHECK
(DATA IS JSON)

) ;

SODA (java source code)

RS

{} COLIUMI_WAME |{ vata_tvpE  |{} muramLE |paTa_vEFavnr | coumm_to |4 commms
1 ID REW No {null) 1 (null)
2 DATA BLOB No {null} 2 (null)

OracleClient client = new OracleRDBMSClient () ;
db = client.getDatabase (jdbcConn) ;
OracleCollection col =

db.admin.createCollection ("JSON DOCUMENTS") ;

R4t

4} COLIMN_AME |4 paTa_tveE |4 mn1aBLE [DATA DEFAULT |4 cormmr_tp |4 commers
1 ID VARCHRR2 (255 BYTE) Ho (null) 1 {null)
2 CREATED_ON TIMESTEMP (§) Ho Sys_extract_utc (SYSTIMESTAMP) 2 (null)
3 LAST_MODIFIED  TIMESTEME (&) Ho sys_extract_utc (SYSTIMESTAMP) 3 {null)
4 VERSTON VLRCHLR2 (255 BYTE) o (null)

5 JS0ON_ DOCUMENT BLOB Yes {nuall)

4 {null)
5 {null)
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21cHARJISONEEY
« Collection BYERIAZEEY
. RFEREHE

v 1al

INDEX_NAME UNIQUENESS STATUS FUNCIDX_STATUS COLUMNS
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JSONZEZ=|

19cHhfEgISONZERIZE|
- B{EZERS|

PLAN_TABLE_OUTPUT

B e e A
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v 1al

PLAN_TABLE_QUTPUT
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JSONZNHEEEE

JSONZEBIRIHREIRH g 21c
- HBURITREM
 NMgvs.21c

. CLOBvs. JSON . —
. 7963 vs. 0.460

an hash value:

LECT STATEMENT
AGGREGATE
CESS FULL| AIRPORTDELAYS

COUNT(*)
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- £FI vs. BEERS]
 10.056 vs. 3.474
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JSONZNHEEEE

JSONZEEIYESE - S{EHRS SR Z{E%5|

- san e sans _

- X vs. ZEERST]
e 03:14171vs. 00:11.214
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BiaZiEEE Mongo API W

e What?

" {EFBMongoDB—1¥K {8 OracleRi S ZURE" (BRH*)
- WEERS, AshiEE - ARSI Oracle Database Api for mongoDB
— * Oracle DBRJIAE /I BRI
— *SQLKHOHT/RE, A2 FMongolIAFRSE ...
 Why?
- FIRIARIMongoDBF A 3EE/IXa/ TH/HERE ...
.. [ERTEIG M Oraclet S R REIR k=
. |EH1J61_$§ I =AM E
« When? mongoDB

SRS C R DATABASE Application
« TRIRFATLAGA!




IJJgtiEs - APl for MongoDB

Demo using Autonomous JSON database
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