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JSON &S

0 e T 20071 FEaysuEssg by Douglas Crockford

JSML (JavaScript Message Language)

JavaScript Object Notation

MIFFRAYR R
MRSt
HAR XML 22isR
BIE

JSON.org (i&it/ENW)
Minimal
Textual
Subset of JavaScript
Free and unencumbered

RFC 4627: MIME Media Type
application/json

Delivered to a hidden frame

<html><head><script>
document.domain = "fudco.com";
parent.session.receive({

to:"session",

do:"test",

text:"Hello world"
¥1;

script></head></html>

{"firstName": "John"}

" "
JSON FHilekEGEIE
EHARAIvalue BT AL IE = PAYZEE!
REIE S 2 T AT
JSON ObjectrIBiE—4KICR, &, WREE
JSON ArraymJBR&tarray, vector, sequence, list

JSON HIhRE (FRIRBIREF)
IEEEER
IFERE
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JSON vs XML
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JSON XA B-iRITIRE

Ajax (Asynchronous JavaScript and XML) B9HIR
1996, TEIESHFFIRT #Fiframe, FHEHEXMLHttpRequest scriptingXig:

(2004FF02005%7EGmailflGoogle Maps)

2005 Jesse James Garrett KR 7 —EXEE—IRIZFIAjax
A New Approach to Web Applications

2006 W3C EHsE— M lBE=R

Web 2.0 - AR E N BIERF
SPATEEEXAFP B EFINEENTRE,
MmEENSEPESESHRIAH
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JSON 5 XML L&

JSON XML
S . ETMEET

« ST A/MEBZ TR
- BRI TRIZIE S RIF

- WFAMEBZFHRE (BEELK)
- HiERAFEEschemaEX

o Object i 52K (BEFschema)

o Array . AR

o String |

o Number U 7.
o Boolean(true/false) r XML

o Null )

- 5549%R (YR-BEFE=HFHELb)
B FoFmEAIschemaE N
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Binary &
RS ) JSON ru— RIS
n XML
Others.... CSV

RN S = XML{ERERREIHEIETU JSON{’Eﬁ%HE"‘?ﬁ&T_ szt
¢ *g'IEﬁ_'Ii Eﬁ QE ﬁ?/ﬁ AIE
o WEBIEEEZ o AILURAS SN - BRZH
. HIRENISRY - BAER o AILAMAS SRS
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- REENEXRS (BURFES) - FRESTRHKZARRERIRIEI
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JSONZE VSR IRGTZIEPRI—FRIFANSIU, KBS mEESEPZISISON
« 1) JSON 7% Schema
- AJLAMERRINEM, &4
« Jom AR EERI O] Sepkh PR R R
o ZPum/MN AT LA
« 2) JSON nJLlEailiBIbiRIE (RRVD IR/ ER)
o (XF—1FERAY insert/update/delete BB F— M SESRINSSRATER(E
« (REERTRIBN/EITRIE, RS8R AYMEE
- 3) ZIFHEFEZEEAIdocument-store fFIEIEC (optional)
« ETISONIEFIE SRR
o AFEESQLEEETAEIERRY CRUD 12(F
- BOEIR, RBEEH

XFRAREEEEHIN

« XBEXIAINo-Schema, Schemalfam\RIFETEUEEEE N AFEFRAAEH {JSON}
* JSON R&HLKRBIEE!
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Oracle RS #UEFESIJSON

SN CHHUERE vs BiaeiERE
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Amazon Quantum
Ledger Database

ZNE—MIREUERE vs. — 1 RIS EUE|

SR RESHIANENLSE

Amazon s—tegnerE e SR

P EIRSR BN TGl T

H—RiE HuERE

din
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Amazon Amazon Amazon Amazon
DynamoDB Timestream Honey Code Kinesis
. - -
v' L B

Amazon Amazon Amazon Amazon
RedShift ElastiCache SageMaker Glue
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Complexity

1970s 1980s 1990s
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1 Cobol
ISAM

@ZOPE

- ~ - = o
VERSANT  ObjectStore.
Object DBs

Relational
sQL
Multi-Model
SQL

XML Server

®"MarkLo gic e‘-‘.-','lStdb

XML
XPath li=l
Couchbase
. mongo
JSON

Multi-Model Multi-Model

saL

sQL

Next “big”
thing

Multi-Model
sqQL

Copyright © 2021, Oracle and/or its affiliates

.
o



Pl o e AT IITEETT TSIy ks
Oracle #iREI SRRy E

Strong
Challengers Contenders Performers
Stronger
current
offering
A
THE FORRESTER WAVE™
Translytical Data Platforms
Q4 2019
Weaker
current
offering
Weaker strategy » Stronger strategy
Markel presence
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Oracle JSON ¥iEEAXREHRE

2016
- JSON GUIDE
2014 . Padrtiti_oned tables
. ‘ Index
JSON Basic support . In-Memory JSON

* Query & Store

R Indexing + GeoJSON

NN
JSONBIZ 5
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2018

« TREAT(.. As JSON)

- JSON_EQUAL

- JSON_TABLE

.« JSON K%EFEBE%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



Oracle #URERRASLA B2 1E(X FIHE

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

23c Long Term Extended

« Innovation Release - 2 years of Premier Support, and no Extended Support
» Long Term Release - 5 years of Premier Support, and 3 years of Extended Support
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Oracle JSON #iERE

Existing Oracle DB & DB Cloud Service @ £#fiOracle Autonomous JSON DB
i SQL
e B
i o 8 [=]|o]---
s ] et ||
i : RES
ABEROracle MR ERISON NoSQL B
5 % ;-Eﬁ g%?j =H . F %;Er_ | RAESNoSQLIGEF BRI BT
o [EARHZEEAT Oracle FEE |
« Exadata - -
- == IAYDBaaS | Bt AR e AR

! REERES
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Oracle Y JSON ZiffEsz358BI K £ FRYFEEISONZIERE

oJ AR JSON Column 388

VARCHAR2
« 4000 Bytes
« 32767 Bytes

LOBs (> 32767 Bytes)
- BLOB (Oracle #ZFHIFEEIESSEY)
o CLOB F/E==f&tEH (AL32UTF8 > UCS2)
SHEHESERE
o BLOB RFEFRTEEIR
- CLOB
o BLOB LAMAREER, TEEREIRACLOB
o FEIEUER, EEETIVEFRIEEIEABLOB
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[F4E JSON ZiHhISay

- [ERYSZHFIE SQL, PLSQLAER

- OCl, JDBC BIJE4RI37HF

« EF OSON - &3 ZiHFIZzRR
o Self-contained format
o [RIEEK
o [RBEET

« FHEERERET 2x LALE

- SEFTERERE 10x LAL




21c Oracle JSON [RAEEUEXBIFELEN

RERTFIELSHE

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

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

0BJ) 2 | 1| 2|12| 6 |STR| CDEG4 |ARR| 2 |16 (24 |0BJ| 1 | @ | 2@ |STR|..

52 )

dictionary

O=name,l=items,2=id
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SHFTRIRIGSR

{"'id":“CDEGSZ" y ||:|tem5u: E{nnamen 3 IIWII} ,{”ﬂal‘l‘le” : ”P{:”}]}

8 1 2 3 4 5 6 12 13 14 15 16 17 18 19 20

OBJ} 2 | 1| 2 |12| 0 |SFR|-CbEG4 |ARR] 2 |16 |24 |OBJ] 1 | & | 20 |STR)...

e

N ;< =

dictionary extended tree segment

B=name,l=items,2=1id STR|CDEG52




JSON, BSON Vs OSON

HEESELL
I = I

D1 613 764 524 0.9x 0.7x 20 33/5 1
D2 1,782 1,813 1,950 1.1x 1.1x 4 56/55 0
D3 2,608 3,094 2,160 0.8x 0.7x 26 100/32 14
D4 2,943 3,293 2,476 0.8x 0.8x 46 100/19 14
D5 8,842 8,440 5,591 0.6x 0.7x 38 307/74 29
D6 40,285 37,526 20,486 0.5x 0.5x 81 1,435/246 9
D7 76,861 75,195 38,383 0.5x 0.5x 490 3,300/282 23
D8 141,051 133,307 103,897 0.7x 0.8x 1,688 6,620/40 52
D9 3,374,379 3,303,387 2,167,101 0.6x 0.7x 14,712 112,356/90 12,738
D10 41,548,995 37,352,414 13,801,333 0.3x 0.4x 100,141 1,839,847/73 1
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HEHRZARSDBA
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Oracle i) JSON ¥iRiAIDF

Oracle Database
l" .
(—SODA-)

.
.:: Java, NodeJS, Python
PL/SQL,OCI

m'.n
& sa=- @. =

FFHSODA AP {EFOracle#{izRE JSONSZERTEFSQL
TR N B ??g%/%;% Bl SR
JSONSTAS
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SQLcl

List all the collections

- 1&FOracle3iRENE S ASQLG ST
FRRE
- IRl
- HERGRLE, 1895k, wSTER..

. SODA %%




SODA - Zi5ZMWiES

Node. js

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

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

Java

OracleClient client = new OracleRDBMSClient () ;

db = client.getDatabase (jdbcConn) ;

OracleCollection col =

db.admin.createCollection ("purchase orders");

await col.drop(); col.admin () .drop () ;

Python PL/SQL (and Oracle Application
Express)

conn =cx Oracle.connect(..);

db = conn.getSodaDatabase () ; col :=

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

col.drop ()

dbms soda.create collection('purchase orders'

select
dbms soda.drop collection ('purchase orders')
from dual;

) 5
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Oracle gl JSON &
SODA vs. SQL

sQL SODA (java source code)

CREATE TABLE JSON DOCUMENTS ( 1eCl] 15 B 1 15 .
ID RAW(16) NOT NULL, OracleClient client = new OracleRDBMSClient () ;

DATA BLOB,

db = client.getDatabase (jdbcConn) ;
CONSTRAINT JSON DOCUMENTS PK PRIMARY KEY

(ID), OracleCollection col =
CONSTRAINT JSON DOCUMENTS JSON CHK CHECK
(DATA IS JSON) db.admin.createCollection ("JSON DOCUMENTS") ;

) 8

FEH J/EHS

{} COLIUMI_WAME |{ vata_tvpE  |{} muramLE |paTa_vEFavnr | coumm_to |4 commms comm_naws |4 DaTa_TvPE |4 miLLapLE |pATA DEFAULT |4 cormm_1p |4 comms
1 ID BLAW Mo {nullJ 1 {Ilull:l i ID VARCHRR2 {255 BYIE) Ho {nuall}) 1 {muall)
2 CREATED_ON TIMESTAME (&) Mo sys_extract_utec (SYSTIMESTREMP) 2 (null})
2 DeT2 HLOH o (null) 2 (null) 3 LAST MODIFIED TIMESTAMP(6) Mo sys_extract_utc(SYSTIMESTAMP) 3 {null})
4 VERSION VARCHRRZ {255 BYTE) Mo {null} 4 (null)
5 JS0N DOCUMENT  BLOB Yes {null} 5 {null)
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{£Oraclefi{EF3JSON (EIMH

SODA metadata- customization

"schemaName" : "mySchemaName",
"keyColumn" :

{
"name" : "ID",
"sqgqlType" : "VARCHAR2",
"maxLength" : 255,
"assignmentMethod" : "UUID"

by

"contentColumn" :

{
"name" : "JSON_DOCUMENT",
"sqlType" : "BLOB",
"compress" : "NONE",
"cache" : true,
"encrypt" : "NONE",
"validation" : "STRICT"

I

"versionColumn" :

{

"name" : "VERSION",

"type":"String",

"method" :"SHA256"
by
"lastModifiedColumn" :
{

"name" :"LAST MODIFIED"
}l
"creationTimeColumn":
{

"name" : "CREATED ON"

}
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RIS EENX

- Content =FE&HY Type
- Version ZFEZHY Type

Collection FILASE1@AUtableif{T)oinEif

Table primary key column gY5EY



R SQL FiNiFix (ARARAR)

[ Field Access
SQL> select j.PO DOCUMENT
2 from J PURCHASEORDER
3 where J.PO DOCUMENT.PONumber = 1600;

. Collection unnesting |

SQL> select *
2 from CUSTOMER NESTED jcol.orders.lineitems][*]
3 COLUMNS (lineid, quantity, prodid, upc, comments);

| JSON Generation

SQL> select JSON OBJECT (c.jcol.orders.lineitems FORMAT JSON)
2 from CUSTOMERS c;
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SQL/JSON Z{FiRil (ARHARAR)

JSON_QUERY() Fragments of a JSON document
SELECT JSON_VALUE() Scalar value
CASE JSON_EXISTS() False if no JSON value is matched
FROM JSON_TABLE() Specific JSON data projected to relational columns and
(row source) new rows in case of JSON array
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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JSONZ=ERZF 5| (SODA vs SQL)
BIEZE5|

Oracle JSON HfjZ=5|

B-Tree Index o

Bitmap Index

\

Composite B-tree Index

Search Index
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Function-Based Index



{£OraclefA{EFHJSON
flz22Z<3| - SODA Base

Function-Based

OracleDatabase db = new
OracleRDBMSClient () .getDatabase (Conn) ;
OracleCollection col = =
db.openCollection(collection);

doc = db.createDocumentFromString (indexSpec) ;

col.admin () .createlIndex (doc) ;

r

indexSpec
{ "name" "ZIPCODE IDX",
"fields" : [ { "path"
"address.zip",
"datatype"
"order"

"number"
"aSC" }
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4

1}

Search Index

OracleDatabase db = new
OracleRDBMSClient () .getDatabase (Conn) ;
OracleCollection col =
db.openCollection(collection);
col.admin () .createdsonSearchIndex (indexSpec) ;

indexSpec
{ "name"
"SEARCH AND DATA GUIDE IDX" }




f£Oraclef{EFHJSON (HEEDBA)
BlZ2=<5| - SQL Base

Bitmap Index

Function-Based

CREATE BITMAP INDEX has zipcode idx
ON j purchaseorder (
json exists (po document,

'$.ShippingInstructions.Address.zipCode')) ;
CREATE BITMAP INDEX Cost_ctr_idx ON

j purchaseorder (

Json_value (po_document, 'S.CostCenter')) ;
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CREATE UNIQUE INDEX po num idxl ON
J_purchaseorder (Jjson value (po_document,
'S .PONumber' RETURNING NUMBER ERROR ON ERROR)) ;

Composite B-tree

CREATE INDEX user cost ctr idx on
J purchaseorder (userid, costcenter);

Search Index

CREATE SEARCH INDEX po search idx ON
J_purchaseorder (po_document) FOR JSON;



JSON 5 In-Memory ([E]RDBA)
EREEIIEITRIER

In-Memory Column Store - ALLIE=EISON DocumentiEEZlin-memory

I DN DN N D N N N D e e e
o ALARIRRIIREIFIRI A TS RIERIproperty &k Elin-
memory
- EEIRJSONAEH, MARIEBMEREin-
memoryfRYEzE
o fAlN. R TRMRY

In-Memory Shippinglnstructions.Address.street contains
JSON Format "Avenue”BIEHE

g * @

HMFER | BlFR

- 20 - 60x MERFIRYTERERFT
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BliESXE (AMEDBA)

Partition 1 Functionality
CREATE TABLE J purchaseorder partitioned
Partition 2
(id VARCHARZ (32) NOT NULL PRIMARY KEY,
Partition 3

date loaded TIMESTAMP (6) WITH TIME ZONE,

po_document JSON,

PO _num_ vc NUMBER GENERATED ALWAYS AS
‘ ‘ (json_value

(po_document, 'S$.PONumber'
MFER | EBHFER | JSONZFER

ik
&
s
o

RETURNING NUMBER) )

PARTITION BY RANGE (po _num vc)

(PARTITION pl VALUES LESS THAN (1000),

PARTITION p2 VALUES LESS THAN (2000));
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JSON £%:

BIEME Vs. ¥LRE

H

V_JSON_DOCUMENTS

CREATE VIEW V_JSON_ DOCUMENTS
SELECT ID,
JSON_VALUE (JSON_DATA,
ShippingInstructions.
VALUE (JSON_DATA,

. Shippi
VALUE (JSON
S x‘pplu:In>;
“UMENTS;

name

ructions.

from JSON

Phone[1

")

gInstructions.Address.

city'

N EFI¥CARE (HEMRDBA)

JSON_DOCUMENTS

5

NAME,

.number"')

) ADDRE

MOBILE

CITY,

PHONE
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PHERE

MV_JSON_DOCUMENTS

PHEIRE BE

MV_JSON_DOCU

MENTS_LOG

CREATE MATERIALIZED VIEW LOG ON JSON_ DOCUMENTS;
CREATE MATERIALIZED VIEW MV _JSON DOCUMENTS REFRESH FAST

T’.TT
ctions.name') NAME,
ns city' ) ADDRESS CITY,
ructions.Phone[l].number') MOBILE PHONE
from JSON D

EXEC DBMS ~MVIEW.REFRESH ('MV_JSON DOCUMENTS', 'FAST') ;

JSON_DOCUMENTS

e




Oracle JSONZIBEE(LEE

Oracle JSON DB vs MongoDB
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s o e TR RRAREST
Oracle JSON £iEES MongoDB EbiR

_ Oracle JSON iR

BRANMHRY 16 MB

NHRBRERE 1024 B 1002
BIESERSIHE FoBR ! 64
E8E55I1FKR FoBRs(fFBJSON SEARCH INDEX) 32

TR ERE|
AR5 2R ImINAE
ZNMHER
EiRdiE
iR

REEER/N
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JSON SEARCH Index
Functions, Procedures, Triggers
YREESTHFACID
FoBR !

FoBRH]

FoBRH]

FHEE (HRIEMangoDBEAHRY)
X1EEE 2UAPIE B KA A 8EsEEIACID
BIA60s
R <= 100073214

100 MB RAM + &R allowDiskUse£%§



— | B = LS VI 7 = @

Oracle Autonomous JSON Database5 MongoDB Lt&%

_ Oracle Autonomous JSON Database

Serverless BEh4EHY v X
BT SQLiIIE) SONII 4 X
Cross-Collectiony#fr v/ X
£HEsecurityt1H! v X
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Oracle JSONZ{iERFES MongoDB Lbik

80000

70000

60000

50000

40000

30000

Operations per Second

20000

10000

YCSB-4M Documents YCSB-81M Documents

Oracle T
70000
e
§ 60000 Oracle
]
wm
& 50000
o
AWS £ 40000
T
MongoDB g 30000 AWS
(@]
20000
MongoDB
10000
0
50% reads / 75% reads / 95% reads / 50% reads / 75% reads / 95% reads /
50% writes 25% writes 5% writes 50% writes 25% writes 5% writes

Industry-standard Yahoo Cloud Serving Benchmark (YCSB)
Autonomous JSON Database with 8 OCPUs compared to: MongoDB Atlas on M60, AWS DocumentDB on R4.4xlarge
Source: https://www.mongodb.com/atlas-vs-amazon-documentdb/performance as of 8/12/2020
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https://www.mongodb.com/atlas-vs-amazon-documentdb/performance

BEREHITE

N A3 A
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EREH) - KIREE

EF=Puyss (B4&{ER0racle ADW +OAC #1724
Egﬁ&;w@iﬁ@ﬁ% . B—EHTEPITADT, BHEFIE
I

hE:

FJFHOracle ADWHAJJSON DB gE41, ENginxIEEHEE
(JSONIEZ) BREINFHZEIADWER, ST EFIFADWHINEAIH
HER, EE5ADWHREMAFT I ESEIEHTRPIBRIT D
. EEDTERFIEICRRS

Oracle F =Rt :

1: SASSAMBMO T TR—4EES, THERIEETLISES
RN AR, MmiRE#E S FTXK.

2: [REJSONFWESRETIE, FENREEETA
BIRSZTFE T SODARIAPIHZEOFISQLIAR], ‘AT AERARIEMN
DEEE, 1IZHESE, REEHRA, IRERERSTEN
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Bt 21%4F oracle JSON DB?

———

VN = NE=
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7T Z1%#E ORACLE - 5K EMH

Oracle Database

v TIRE v SIS BRCRITERSE
B LAE#EERASQL/PLSQL #1725 - Exadata Smart Scans
RS v Oracle &35

v EF—HIEFRE Oracle SFEXJISONEURERIS iz 3245
BJLAEEZ N collectionf1Zz N documents o EEEKENSTRRE
NEEEREFIRTPEIMOIER . R Ze

v ERRRIEEESIE - OracleTE%&
£E>FF SQL/JSON - Oracle Enterprise Manager
SHEEM
Eaest iR
FEHE
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St 4i%iE ORACLE - ' EEA

Oracle Database

v ROEIMEE v E{FERYERE
«  —\Oracle DBAJLARXIZFpEEsK - BNNEE, SXEVSONEFELER (OSON)
O JSON L\/Lgl\ﬁﬁ Gl‘aph, Spatla| % ° Ea:ﬁj\lzi%' |n_memory

v EETINER o HFExadataggrRErI£s¢ (Smart scan £)
- RER[EBWISON, Graph, Spatial v EVRERIRS

v ARIE AR

- IHEPEEMIRHIERE, RIZI=HIERRIL
FSH=EY
- RETRENEAEFAFSAPEX
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