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OracdleZ{{E/E5> | Oracle Sharding

T}LE Internetﬂﬁ%ﬁ}?ﬂ’ﬂiﬁﬁfi‘i Dominant approach for scaling Internet Applications

E’%ﬂuéﬁ)ﬁfﬁﬁ%ﬁ&ﬂ@zﬁj\& (ﬁj\JﬁL ) Horizontal partitioning

of data across independent databases (shards)

o B\ shardiFBEIER—1NFEE Each shard holds a subset of the data ;l\-
« Y0 FAE# Replicated for high availability /A‘
* Shared-nothing BAKA] Shared-nothing architecture s
 ShardIEIRHEE(ETREECPU, PITF. HAR)BUR PR o Sz s
Shards don't share any hardware (CPU, memory, disk), or software <+ Database ——»

(clusterware)

° j(%%*%#?i’%f@ Massively Parallel Processing
° }E’L}%@}%‘E}%‘E %é”ﬁj\)ﬁ" Application connects directly to shard
° Eﬁfﬂ\ﬁ%ﬁ’ﬂgtﬂﬁg\ﬁiﬁj Multi-Shard queries thru coordinator

Sharding



§j\):|'- E’\Jtzﬁt Benefits of Sharding

el B Linear Scalability

E

45(:)

BN R, LY AREUREAEFR
HEIE, EZIEM Add shards online to

increase database size and throughput.
Online elasticity

HBEY] FME Extreme Availability

= =

THERHLRE, — D A RESFEARS
IEE4 |/ Shared-nothing hardware

architecture. Fault of one shard has no impact
on others.

I8R5 % Geographic Distribution

9

APEXRIHUESE, LASEERE. TR
M. REREFIEEEK User defined data
placement for performance, availability, DR or to

meet regulatory requirements.
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Oracle BlueKai #iEEIEY&181d Oracle £

B R REIERMEE 100 5555

Oracle BlueKai Data Management Platform scales to 1 Million transactions per second with Oracle

Database Sharding
1 2.5
million/second petabytes
transactions total database size
1.6 2.5
milliseconds/API call milliseconds /API call
average read time average write time
52 2,704
Oracle compute instances cores
total machines total CPU

Copyright © 2021, Oracle and/or its affiliates

30
billion/day
API calls

22
billion
rows in largest table

38,740
gigabytes
total memory

125
Kilobytes/API call (Average)

API payload size

180

terabytes/hour
redo generation rate

1

terabit/second
network traffic
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Oracle Converged Database - Enables Simplicity and Data Synergy

Oracle EE]%%&E@EZ*%}EE 8 Iﬂfﬁl\ﬁ*ﬂéﬂ)ﬁﬂfé@ Oracle Converged Database Supports all

Workloads and Data Types

: Mi ices, ML, Al R, . Graph,
OLTP Analytics loT, Key-Value Big Data Relational Documents Spatial
- g e By
I \b JSON

Traditional Next Generation Structured and Unstructured
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TSN EE I ETEREE—77 & Oracle £

Single Sharded Oracle Database for structured and unstructured data

—

éﬁ*ﬁ?ﬁﬂ*ﬂ?ﬁﬁ’ﬁﬁﬁ%ﬂg%ﬁ% Oracle Eﬂé‘éﬁﬂ%ﬁ OracleConverged Database

Proliferation in programming paradigms and persistence stores

L </> </> </> ] . .
ﬁ
1 1 |
* v v ipping History

'* O O @
kqfkq l_—l-— h ' 4 elastic - - -
esogng  FOBUSIr ey FOBNS s Foyment - MonggDaste B sore o RIS RS HIPDB
Micro Service Micro Service Separate PDBs for different data types
BEL JHFAFERIEAHUELENIET Hyperscale Architecture
patterns with specialized persistent store .
Relationa
XM G AEEXWARN~ M. EECIEEARNRE. FRE(1E JSON
BHAEARBSEAMEEE This approach requires different products to Text
procure, different process to manage them, different skills to use AR I R

them

XFZRIEIE R < SEN B2 BB EIFES Such architecture
often results in applications which are impossible to troubleshoot

Different data types in same DB
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Key Customer Use Cases

= R 22 F{E15%4$% Oracle Sharding Z BIHEHIF= 5
Customer Use Case Products Evaluated by Customers before choosing Oracle Sharding

Internet Scale Realtime OLTP Cassandra, MongoDB, MemSQL,MariaDB, Couchbase, Aerospike, ScyllaDB
Global Databases/Data Sovereignty  Google Spanner, Azure Cosmos DB, AWS Aurora, CockroachDB

Log Store Apache Lucene, Elastic Search, Solr

Metric/Time Series store, l0T, AWS Redshift/EMR, Druid, Cassandra, Graphite, InfluxDB

Infrastructure Monitoring, APM

Machine Learning Apache Spark, HDFS, NoSQL and SQL Sharded DBs

Big Data Analytics Apache Spark, MemSQL

FF15E#E Oracle Database Sharding RERAEFHARITESMENED AR, BREBRISE, HIANSTIFTS8HI%L
E—EE. 355, ACID B, Bkl ZEASOL i Shkett. BREEH. Meeitites. FHMikE.
ﬁﬁﬁ%%\ ﬁﬁ%ﬁ*ﬁs I?HH?@H‘T\ kf%*ﬁﬂgfi’ﬁ Customer chose Oracle Database Sharding as many of the products evaluated by
customers are sharded systems and lack enterprise grade features like support for strict data consistency, transaction, ACID properties, complex joins, full SQL

support, advanced security, cross region replication, performance optimizer, backup and recovery, triggers, stored procedures, regular security patches,
manageability at scale



Gartner ShardingEE 1R — Oracle ShardingHFg & —

Gartner Magic Quadrant for Sharding - Oracle Sharding ranked #1

ERETE B0 H 0 R RIS SR R, TERISIEH
TIEEH L, 2zl AT A —— 1 EHE D 75T
FP— IEFEIEN], LR EE =, EAEAFE IS
RPI—ITER (FFE BT TR E e e R )
MBI B I EFRE I, 18I,
Once the norm, “self administered” sharding and distribution
strategies are now seen as complex and challenging. Distributed
variable data use cases — particularly geographically distributed
ones — are on the rise, especially in the cloud. This is very much the
case among enterprises that view automated data distribution as a
requirement (and that favor vendors that make it a product feature)
rather than a complex skill to be acquired.

Oracle #EEFIMERESMA RIS HI08E, a7 B
HEDEMBEE (D RILAEBEARMAZRF) . The
Oracle Database now includes several different sharding
capabilities, enhancing both automated data distribution and
hybrid cloud (shards can reside on-premises and in the cloud).

Figure 2. Vendors’ Product Scores for the Distributed Variable Data Use Case

Product or Service Scores for Distributed Variable Data

Oracle (Oracle Database) --- 3.85
Microsoft (SQL Server) --- 3.48
EnterpriseDB (EDB Advanced Server--. 3.30
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As of 14 October 2019 Gartner, Inc

Gartner Critical Capabilites report — Oct 2019

SAP (SAP HANA)
MarkLogic

AWS (Amazon DynamoDB)
DataStax (DSE)

IBM (Db2)

InterSystems (Iris)

Neodj

Alibaba Cloud (AliSQL)

Google (Cloud Spanner)
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Oracle Sharding - Better deal for Customers

. EEUY EU&ETHMERINoSQL Z4EZE Extreme scalability & availability of NoSQL databases

© DRSGERIGEIERE — RFEEBL. ISON, A, =E. Ef, BAITILSIAEEIEREZITRENE Sharding

support converged database - relational, JSON, Text, Spatial, Graph and we can run a single query across all the data types!

« SQLFISHAEHIRhB4miEZEO (PL-SQL, OCI, JDBCZ) SQL and all the programmatic interfaces (PL-SQL, OCI, JDBC,
etc.) that you expect

- FERSHUEUE—EUE. TEIREKR. TESIFACIDES. 2PC, SRiERE. flkss. FHEIIAZE Strict data consistency,

zero data loss, full support for ACID transactions, 2PC, Complex Joins, Triggers, Stored Procedures

- BEH{ERIN BEFR4EP-EUEEPIIRED AN BRI AYRET Easier application maintenance — schema in database

instead of application

«  1IIHEE: InMemory, Columnar, Partitioning and Sub Partitioning, Advanced Compression, Secondary Indices, Advanced
Security, RMAN, ASM, Data Guard, Golden Gate, Parallel Query, high-performance storage engine, SMP scalability, RAC,

- FAAREFIEESEERIOracle DBAFIYRIEFLBE Leverage in-house and world-wide Oracle DBA and programing skillset

*  OraclefliEFEn h BRERFBREMLEEFAMMIHAEITENE (DBRWAR) | JRiE. BREFIER{EOraclefIikaEFI TR

Oracle Database Sharding is available to customers often at no extra cost — They have licenses(DB Enterprise Edition), skills and tooling to program,

deploy and operate Oracle
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Schema Creation - Sharded and Duplicated Tables

?&?EEEF'EI’\J%%I Database Tables

| 1
Customers Orders Line Items

Products

ﬁj\FﬁE Sharded Tables
! | \
Shard 1 Shard 2 Shard 3

£ #1ZR Duplicated Table



5 concept: Chunk

Chunk #1
Sharded Tables—- Customers_P1(1-1000000)

o S RFRIEPBEHEKXDXBIZA Group of related partitions of a sharded table family
o fHlleg: Chunk#1 €& contains Customers_P1, Orders_P1, Lineltems_P1

- HE%S R ENFFEEIEEMT25ERIE—chunkH All data pertinent to a sharding key resides in a given

chunk
* %%ifil‘tﬂ%ﬁ\shard%ﬁ})ﬁfﬁ No need to go to multiple shards

«  FAFRe-shardingBIEHEFLENERL Unit of data movement for resharding
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Contents of a Shard
Chunk #1
Sharded Tables —. Customers_P1(1-1M) Orders_P1 Lineitems_P1
Chunk #120
Sharded Tables — Customers_P6(5000001-6M) Orders_P6 Lineitems_Pé6

Products (Duplicated Table)

Shard 1
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2= Flimig Kiniz
Application Request Flow

2R (JDBC, OCI, UCP, ODP.NET)
Client Routing (JDBC, OCI, UCP, ODP.NET)

o MIEEHEZIKH Direct routing from Connection pools App Tier Connection — m n

o 25 FEERNCIEEE Proxy routing for Multi-shard queries Pool Sharding key

Shard Catalog

o FED B EUEETTEIE Stores SDB metadata
o 2o HFEERINERE Acts as a coordinator for multi-shard Routing Tier

queries

- OENAEFESZEMEFIESR Contains app gold schema & v
duplicated tables

Shard Director 5
ata
- £RRSEHER, BTHERSKERBREISH Aglobal Tior

service manager for direct routing of connection requests to
shards

« BIHONSKEMIZI T REUREHRING, fE &5,
FANZS/4 Publishes run-time SDB topology map, load balancing

advisory, FAN events via ONS E

Cross Shard Query
Coordinators
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HA / DR Configurations

l | l

Active Data Guard with Fast-Start Failover

Optionally — complement replication with Oracle RAC for server HA
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Sharding Methods

- RBEEESH System Managed Sharding

» by Consistent Hash
o B chunkfg 9 F o BLrE A {ESBE Range of hash values assigned to each chunk

- FAPENSH User-defined Sharding

* by Range
O ’éﬁ\chunkéééj\)%‘%{éﬁj\ﬁﬂ—/hfé Range of sharding key values assigned to each chunk
« by List

o B chunkiEn FEEDBE—1MIZR Each chunk associated with a list of sharding key values
O gﬁé‘ﬁj\)ﬁ" Composite Sharding

* by Range - Consistent Hash or by List - Consistent Hash
¢ ﬁg&ﬁj\# ’ {%ﬁﬁﬁﬁ%ﬁ{ﬁ Two-level sharding, uses two keys

17



PAVAN
gﬁ /| JJ ):II_
Composite Sharding
IR FIZ SR Bt Geographic Distribution and Linear Scalability

o EEHEEE Sharded Database

Customers Americas Customers Europe Customers Asia
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Midtier Sharding - “Swim Lanes” across tiers

¢ Tz%ﬁiEQ?FE"HQBEB%%*DEHTL E'ﬁ Provides even

better fault isolation and scalability

° ﬂﬁk&éﬁ}%}ﬁj&ﬁ;‘éﬁ Reduces the number of DB

connections

° Eﬂ%dﬂtﬂ}%&%ﬁﬁ’ﬂ{ﬁ% Improves midtier cache locality
. WTHE LSS E, R T B
qjlﬁ])%;EtUéﬁ}ErE‘_E’\Jj&Tﬁ For geographically distributed

shards eliminates chatty midtier-to-database connections across
datacenters

«  SIFA / BIURFIER D R hial# A FRfE 10 aE
Allows A/B testing with subset of users accessing new
application functionality

« REST APIEIEKEEHZEI S92 F = 5HXERYIa]

E REST API to route requests to the midtier associated with a
sharding key

 H %_'-)j BYE% B /EE A called by customers’ routing layer

Web Tier

App Tier

Data Tier

T
T
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Online Addition and Rebalancing of Shards

Add shard

- chunkZRe-shardinghJea

ﬁZ A chunk is a unit of resharding
e 1 NHN s NN o |
mEl) (EHDBA) cunkmoveis S IEFEEES | ECGEE | EETEE

initiated automatically or

manually (by DBA) ([ s (L 7 R 11 ]

* (EFERMANIEE R DTIER
%E?ilE—l_] Uses RMAN Incremental Q — - :
Backup & Transportable Tablespace

Bl N .




&R INfEFT S H

Online Addition and Rebalancing of Shards

Auto
Rebalance
» chunkZRe-shardingfJ&2

ﬁZ A chunkis a unit of resharding

- #BEchunke] LABEHEFEE]
=p5)] (EEDBA) Chunk move is

initiated automatically or
manually (by DBA)

* (EAERMANIEE R IDFIER
;E?ilE_l_] Uses RMAN Incremental
Backup & Transportable Tablespace

L4
E




3 REGEEBMENT

Automated Patching of SDB

e OPatchauto X $F opatchauto supports
° Fﬁﬁﬁg\)#schemaiFDE%UTj‘% All sharding schemes and replication methods

- BB EFIERESUEZE(B1EGrid Infrastructure) Single instance and clustered databases (also handles Grid

Infrastructure)

¢ %ﬁ#éﬁ}%}ﬁ?}%l\j_ To patch a sharded database :

<CATALOG_DB_HOME>/0OPatch/opatchauto apply <patch loc> -sdb -wallet <wallet file loc> -sid <sid
of shardcat> -port <shardcat port>

 XJ4F Data Guard For Data Guard
° ﬁ :—_rti%_‘éz_:)]*%ft (,EjU\A J:'F*/fj_'dﬁft) Supports rolling mode (default: parallel mode)
. Xj?éﬁfﬁﬁ’ﬂ@ﬂ% , 5‘51@?4\%}_‘@ , Q&E ﬁﬂ%ﬂ‘frﬁ For a given configuration, standbys are patched first followed by

primary



ORACLE’ Enterprise Manager Cloud Control 13¢

4 shardcat ©
-—
= »
4 Summary 4 Shard Load Map
Sharded Database Name  orasdb Total Active Sessions - 0.05

Configuration Name oradbcloud
Cataiog Database shardcat
Catalog Version 122010
Sharding Type  System-managed
Replication Type  Data Guard
shard Directors 1 (1)
Master Shard Director  sharddirector!

4 Members

Shardspaces Shardgroups Shard Direclors = Shards

Name Shardspace Shardgroup Data Guard Role
sh1 shardspaceora shgrp1 Primary
shist shardspaceora shgp2 Active Standby
sh2 shardspaceora shgrp1 Primary
sh2s1 shardspaceora shgp2 Active Standby
4 Incidents
View v  Target Local targetand Related targets v Category All r @080 »
Summary

Problem: KUP 600

Problem: KUP 600

The Data Guard tast-stant failover observer status is Error Fast-Start Failover observer is no longer obsesving his database
Checker run found 1 new persistent data failures

Region
availabikty_domain1
availabilty_domain2
availabilty_domain1
availability_domain2

g Enterprise v (@) Targess v

Instance: shardcat
Total Actve Load: 0.020 active sessions

wwwmn £

W Favortes v (D visory v i semn v

0009;

4 Services

Name
No services found.

Status Escalation

New

New =

New -

O, A sswnv

B seitpius crackec

Page Retreshed Sep 17, 2016 12:12:05 AM GMT 4.

Status  Data Guard Role

Time Since Last

0 days 0 hours
0 days 2 hours
0 days 2 hours
0 days 4 hours
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] Exadata #1709 H

Sharding with Exadata

ZRZEOracleBUEEAIERIEIES Best platform for deploying Oracle
database

5 K12 Exadata BURRE L Al benefits of Exadata available with
Sharding

Oracle ##EFFRIZINEEENN_E Exadata EAtZRIARY5EAINEE

Versatility of Oracle Database PLUS the power of the Exadata infrastructure

ﬁ'f'ﬂﬁ’ﬂiﬁ}%,ﬁﬂ}ﬁ{"ﬁ Simplified lifecycle operations
S Rl FRANIRSE R &=, oS Elastically scale enabled

processor capacity with no downtime

%4$‘£J:E’9FEE%)#I{’E&$‘Z All Sharded workloads on a single

platform

KEMESOLTP, o, IEEMINETE (3LA/ISON) K
’E\ EI:E%: Mission-critical OLTP, analytics, unstructured data (Text/JSON)
disaster recovery, reporting

BEEAEHHIN8ERIFIE R TIRIEE RAIMEREIRTT Storage cells

with query offloading provide order of magnitude performance boost

RAC T /R3S 15 i FEAYBEPATRHF RAC nodes provide instant

mrAtAactianm fram nAaAA fAiliivA

PROD

Data Guard

DR/DEV/TEST
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&1R5 Sharding Key

Automatic Identification of Sharding Key

- #AVJDBCIKENIERR, ©ffJavalkzliE
=2 REVEEERE, MAHENEEFR

ﬁj::ﬁj\hl_ﬁ"]":'.‘_._{%go A new JDBC driver that enables

Java connectivity to sharded databases without the App Tier
need for an application to furnish a sharding key

- BRBEESQLIEINSEEERED
H‘%ﬁ Automatically identify which bind variable
for a given SQL statement is the sharding key

¢ EE}JEi’EDE%EE Automatic routing of queries
© BN REEREIEZSAS A Single shard

queries to the appropriate shards

° Eﬁf/}]\lﬁ%ﬂ’%ﬁj\ﬁﬁiﬁ] Cross shard queries

Cross Shard Query
Coordinators

to the coordinator

Date

Tier



SFMLERE

Deployment Automation
- 99 /IAl Sharding Advisor

FIF IR MRS R &R EIT R R BI TR Tool to advise on
schema migration from non-sharded databases to Sharding
TERFREAEEIRSITE (EES B L RS
17) . BIMUED RERFHE/IMEESEURE Key goals are to

maximize parallelism (spread query execution across all shards), minimize cross
shard operations and minimize duplicate data

DHTIERIEIRERSE, AP TEEFEEEN, HIMNEXIHP
LXitTohR, BBNYIBED RE, BERNSRGE &

Eﬂ?”ﬂ’\]i@ Analyze existing database schema, user workloads and makes

recommendations like which tables to Shard, which column to use as Sharding Key,

Sharding Method to use, which tables to duplicate

« {FTerraform, Kubernetes 1 AnsiblefilASCINEFZE B,

Deployment Automation with Terraform, Kubernetes and Ansible

FEIERAVEI NI, IR T ERZBFAFD Simple input file describing

deployment topology

MEAPR—EENIEITLAURITRFEIVIRE Run from one of the host
for distributed setup

ijﬂ%ﬁl%ﬁjﬂiﬁ/’l&%ﬁ%fi Reentrant / Resume/Cleanup in case of

errors

W73 RS9 F2E{4 Scale out sharding components
independently

TerraformZPE N EEEEEIXE -Terraform deployment
download link here

Shard Advisor Sample Output

1

1

S 1

CUSTOMER HASH C_CUSTKEY 44 CUSTOMERFK
ORDERS S 2 CUSTOMER REFERENCE  ORDERSFK 289

LINEITEM 5 3 ORDERS REFERENCE LINEITEMFK1 1472 LINEITEMFK2
NATION D NONE 1

PART D NONE 43945

PARTSUPP D NONE 23340
REGION D NONE 1

SUPPLIER D NONE 260

Terraform Script Input File

shards = {

"shard-1" = {

host = "denOZffv"

port = ®1521"

sid = "shl"

globalDBName = "shl"

shard group = "primary shardgroup”™

iF
"shard-2" = |

host = "den(02ffw"
port = W1521"

sid = "sha2"
globalDBName = "sh2"

shard_g:cnup = "p rimaxy_sharcigroup" E
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Centralized Backup Recovery

o REURERED /RE BEME Backup/recovery

automation of sharded database

- ﬁE&/I\ﬁj\H— %Z?Eﬁﬁg_ﬁﬁﬁ{ﬁ Consistent backup of

entire sharded database

— chunk, BN REEN D REUEERIRERL
E Recovery granularity at chunk, single shard or entire
sharded database

- =P BIREEEE (WSREMEFZDLRAELT EEN

jZU':F') Backup destinations include disk( object store and Backup Shard 1 Shard 2 Shard 3
ZDLRA on roadmap)

° TRREERIZRACATEE, Achunk#zfloperations

aware of structural changes like chunk move

GDSCTL> RUN BACKUP -sync -shard ALL;

M/ &5 i
« {FRGDSCTLIAITETE Management using GDSCTL GDSCTL> RESTORE BACKUP -restorepoint
grp010119000130 -controlfile -shard shardl -
sync;



{ERRY] R ERAI TR

Upgrade using Shard Replacement

o SWFEEBFNREFZ, For major and minor upgrade

[ 2 ]
¢ ;ﬁbn_/l\?iﬁj\)ﬁ" Add an empty shard
° ){%ChuﬂkS}AlEHﬁzgﬁj\)ﬁL%ﬁ]éU?ﬁﬁj\H Move chunks from old 19¢ 21¢

version shard to new shard
¢ 1$%|EH)§ZI§§]\)=|L Decommission the old version shard
-,
Online Move Chunks
19°¢ 21°
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Support for Databases in Persistent Memory

JRERFFAN AR ELUE M red o REBIEA KA
'ri?_?_rﬁ%%% ( PM EM) EF' Native Persistent Memory stores database data

and redo in local Persistent Memory (PMEM)
— ST RENFERERRY TER#EL For workloads that need SDB = == =
erver

lower latency than flash memory

- SQLEEMEHIIRIFANAFFEX RGP EERIEERE

SQL runs directly on data stored in mapped Persistent Memory file system

— BT IOBIER, TEABE DX EIRETF Eiminates 10 code

path, no need for large buffer cache

— FTREIEER AR D LS ER D B A — BRI SIRF RIS AT Data Guard
ﬁ{l%%% New database algorithms prevent partial or inconsistent stores to
Persistent Memory
» & Data Guardkph LEARSS BSHFEEHTF A X RTFEE 2 .
Requires Data Guard for protection from server failures or persistent memory Server HE”E"]EWE—
failures
- *ﬁlﬁl}}a— E{%}%EEE@%&}E}E Sharding Scale-out using Native Dersiste
Database Sharding e
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Reactive Streams Ingestion Library

mIIEE: MKEZFimRKEGETA  JavaProgram

Bﬂ% Streaming capability: receive data from a large
group of clients without blocking

ERIRE UCP tRiED F REAXTICRH
1799%H Group records according to
Shard affinity using native UCP.

it CPU ©o8E, BEITEBIERAES 10

%Ji*% Op’[]mlze CPU a”oca’[ion Wh]]e decoupﬁng E ................................ 3 ..................................................... UCP poolingand i

éRecord Grouping and Routing

record processing from I0. ThreﬁScheduling Routing (Shard &
G = ) sz Rac
BYEEREEN. GESQUAEE | v )

SANEHERES, LW OracleBUERERY
Eai'l‘;%]:ﬂi)\fj_;fo Fastest insert method for the

Oracle Database through Direct Path Insert, bypassing
SQL and writing directly in the Database files.

OO OO O OO0
et bt e N N N e
bt hat | bt N N N | N E



E'\é:.:.': Summary

« Oracle Sharding SXFFRBE AR Bk L EHEZE Oracle Sharding enables Hyperscale Globally Distributed
Database

- B LIBTFEMMEFIAEESIETE It can be used for both structured and unstructured data
- B LIBFOLTPFIS T TAESZEK It can be used for both OLTP and Analytical workloads

- BEIHIEELLIEREY—EB4 Itis included as a part of Database Enterprise Edition

- {RAIREELB T, FLMERATEIE You probably already have it, so use it




#=5E Resources

https://www.oracle.com/goto/oracleshardin

Contact
https://docs.oracle.com/en/database/oracle/oracle-

database/19/shard/index.html Product Management - shailesh.dwivedi@oracle.com

https://github.com /oracle/db-sharding

I =, — NUIAT N = | =z,

https://mp.weixin.gg.com/s/hll1DxchuUE4KYHMdHpN9w

https://mp.weixin.qg.com/s/vQ pwh235Mg n73L0O4EL5Q



https://www.oracle.com/goto/oraclesharding
https://docs.oracle.com/en/database/oracle/oracle-
https://github.com/oracle/db-sharding
https://mp.weixin.qq.com/s/hIl1DxchuUE4KYHMdHpN9w
https://mp.weixin.qq.com/s/yQ_pwh235Mg_n73LO4EL5Q
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