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HE / XAFhE Apache Lucene, Elastic Search, Solr
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_ Blockchain tables
Native JS BREXIT
SQL/JSON and NoSQL like APIs

RFESTIn-Memory analytics
Data as columns in RAM and rows on disk
(in columns on Exadata infrastructure)

|
=== {JSON}
% ZARel il

Data stored as rows

&l

O\ Graph
Data as property graph or RDF

ZS|8Spatial
Data stored as geometry
(GeoJSON compatible)

REST Data Services

Data from tables, collection, SQL queries...
exposed as REST APIs

In-Database Machine Learning
Create and use Models in SQL, PL/SQL, R and Python

Text Data /

Binary data: PDF, DOCX, PPTX...
External Data

XML External data can be accessed: csv, json, avro,
Data stored as XML parquet, orc, hdfs, hive, S3, Azure BLOB, GCP...
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v’ shard catalog7> FEREE, ZiFiEshardiYEig

--------- K wrem

JIsharded database (SDB)

IhaE  EIRI7EAE Tsharded databaselIERE L Shard Directors Shard Catalog
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Client-side Connection Pool
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ZFZ&xTable Family
Customers Orders Line Items /3 sharded table
Customer Name Order Customer customer order Line

123 Mary 4001 123 4001 40011
456 John 4002 456 4003 40012
Peter 4003 4001 40013

4004 456 4004 40014
4005 456 4003 40015
4003 40016

i)
=
(]
o
c
(@)
~
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SKU Product

Coil

= _
£413& Duplicated Tables
[ :
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Chunk &, ZUERBEZHZE + 5%

Chunk #1
A== Customers_P1(1-1M) Orders_P1 J Lineitems_P1 J

Chunk #120
A== Customers_P6(5000001-6M) J Orders_P6 J Lineitems_P6

Products (E#I3R)
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 master table F£f£shard catalog9

» duplicated table tRJLATER D F&E#T (18¢)

» f£23c 21, ABduplicated tablesL ATEEIRISER llFT
BANRRIRIFRE

O] ARG IEE e iEfE

- BEEBEZ2L: shrd_dupletable_refresh_rate
On-demand [l

Duplicated Table[alF

- catalog_ EAYDML commitAS 4 falET
* o F#lcatalogfIA B RIF—E
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EREHaSH (System Managed Sharding)
FER—EMEIST  (Consistent Hash)
v DEEE N RIS RETEE

BREMXISHE (User-defined Sharding)

IZEE ( Range)

v SEEEENChunkiys B ERSEE

ZHIZR ( List)

v B chunk59o FH#{EYIZRBREL

£8%9 kK (Composite Sharding)
ZH8 Range - Consistent Hash 8&&H& List - Consistent Hash

v RS R, SERMRNE

New In

23¢

MRIERIBENSH (Fine grained custom sharding)

- STREEIDX (oh) BIEEXRE]

v IREIEIEITHITERE -
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SELECT * FROM customers SELECT * EROM customers \' SELECT * FROM customers

WHERE (customers.id = 1) WHERE (customers.id = 201)

T
= = B @@@
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Javap R AR EEEERIERS Y
sharding key

JDBC Driver:
- IMREESQLIETRI M ETER D A
- $2HY sharding keyfY{E
- RS FEIAEDMLEEBREELSNS H
- B REIEFIDMLEEHZ! shard catalog (coordinator)
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//Oracle Database 19¢ (19.3) for Linux x86-64 \

Download Description

¥, LINUX.X64_193000_db_home.zip (3,059,705,302 bytes) (sha256sum -
baB329c757133da313ed3bb6d7f86c5ac42cd?970a28bf2e6233f3.

Directions

| Installation guides and general Oracle Database 19¢ documentation are here. /

N /

Oracle Database 19c Grid Infrastructure (19.3) for Linux x86-64

Download Description

¥, LINUX.X64_193000_grid_home.zip (2,889,184,573 bytes) (sha256sum -
d668002664d9399cf61eb03c0d1e3687121fc890b1ddd50b35d ¢l

Contains the Grid Infrastructure Software including Oracle Clusterware, Automated Storage Management (ASM), and ASM Cluster
File System. Download and install prior to installing Oracle Real Application Clusters, Oracle Real Application Clusters One Nade,
or other application software in a Grid Environment

Oracle Database 19¢ Global Service Manager (GSM/GDS) (19.3) for Linux x86-64

Download Description

¥, LINUX.X64_193000_gsm.zip (959,891,519 bytes) (sha256sum -
9e2ebf7bdc10ad91c9e400dd721ed67707eb93800085267b681¢

Contains the Global Service Manager Software. Download and install as part of Global Data Services (GDS) deployment.
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Sl AES
Shard Advisor Sample Output

© $YEBI ( Shard Advisor) g e N R

1 CUSTOMER S HASH C_CUSTKEY CUSTOMERFK

\/ ﬁﬁ?@i&%*@}‘kﬂEﬁH_ﬁ}Er—E@ IJ \):II_E,JIE\- 1 ORDERS S 2 CUSTOMER REFERENCE  ORDERSFK 289

\/Ig;ad;j—‘ j(*z}_‘_iﬂ’,f —‘—# }—‘— (Z—FEE \H—J:j:}"-ﬁﬁl"j 1 LNETEM S 3 ORDERS ~ REFERENCE LINEITEMFK1 1472 LINEITEMFK2
HAT7) | EIVLES HRE R WESSIE [

< OIIVEISIERLEY, FETIERIHREN, IS o o =
Meesiticoh, BEASIRES R, BEENS RS 0 e o o :

%, BEHRIER
o {EMTerraform, KubernetesflAnsiblei#fTERERENE Terraform Script Input File
v BERRVIANIY, fEd T BRE A S oneza1n = ¢

host = "denO2ffv"”
v NEHRH—AENE U IO HRNIRE s8>
lobalDBN = "shi"
‘/ ijk%al%ﬁjﬂ%}j/'wgh%fi :harcai_gro:x;e= "pzlmary_shardgroup"

by

v gE_L]:}-‘_E \):II_QH1’_-I: NSha;:;i”=-"c{ien02ffw"

port = "1521"

sid = "sh2"
globalDBName = "sh2"
shard group = "primary shardgroup"
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SPHIDIRE

- O REIEESD /RSB
BT RERN—EUEE D

| RERIE: chunck, BASREEAHH ‘ : |
. B (PIISEE) RORME
- GDSCTLEHE :

HER

Backup

GDSCTL> RUN BACKUP -sync -shard ALL;

GDSCTL> RESTORE BACKUP -restorepoint
grp010119000130 —-controlfile -shard shardl -sync;
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iEFZZESharding

. FEifischema S $Fsharding, Sharding Advisor BJLAZS HIEIN:
BBERD R, RS
sharding keyf193 H 5%
» Mnon-sharded database iIEBE#EZE sharded database
« Data Pump, Golden Gate
N ARMIAISES
N TIREE SRR B, RegesiERAERKH

MIEESBIEREERT, (EiRFEE(E®sharding key ( Oracle 21ck EEARA
+Javap IR F—eERRRIM)
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Active Data Guard + Fast-Start Failover
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GoldenGate ‘chunk-level’ active-active replication
with automatic conflict detection/resolution (0GG 12.3)

Optionally — complement replication with Oracle RAC for server HA
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ORACLE’ Enterprise Manager Cloud Control 13¢

4 shardcat ©
==
=] »

4 Summary

Sharded Database Name  orasdb
Configuration Name oradbcloud

Catalog Database
Catalog Version
Sharding Type
Replication Type
Shard Directors
Master Shard Directos

shardcat
122010
System-managed
Data Guard
14

sharddirecion

4 Members

Shardspaces  Shardgroups  Shard Direclors  Shards

Name Shardspace

shi shardspaceosa

shis1 shardspaceora

sh2 shardspacoeota

sh2st shardspaceora
4 Incidents

View v Target Localtarget and Related targets

Summary

Problem: KUP 600
Problem: KUP 600

The Data Guard tast-start fallover observer status is Error Fast-Stan Failover observer is no longer observing this database

Checker run found 1 new persistent data failures

Shardgroup
shgrpt
shgm2
shgrmpt
shgp2

Category Al

4 Shard Load Map
Total Actve Sessions - 0.05

Data Guard Role
Primary

Active Stangby
Primary

Active Standby

v @0 »

Region

availabilty_domaini
availabisty_domain2
availabibty_domaint

availabilty_domain2

gaenepise vy @ agesy  fpfavoritesy (Dnsoyv  Fhsewov O M svowanv

B skitpjus.orackec

Page Refreshed Sep 17, 2016 12:12:05 AM GMT t

Instance: shardcat
Total Actve Load: 0 020 active sessions

View Level: @ Datadase O Instance

4 Services
Name Status  Data Guard Role
No services found
Target Severity  Status f:::ndon Type m::‘m Last
= [x] New - Problem 0 days 0 hours
New - Problem 0 days 2 houss
= )
s [x] New - incident 0 days 2 hours
s (%] New - Incident 0 days 4 houts




ORACLE Enterprise Manager Cloud Control 13c ... Enterprise ¥ Targets ¥ * Favorites ¥ G) History ¥ ﬁ Setup ¥ O\ ! SYSMAN v ===

+ demo_sdb_oradbcloud (i ] B dend2env us oracle com
]
L= 2 sharded Database v Page Refreshed May 28, 2020 11:64:51 PM GMT )

demo_sdb_oradbcloud > Data Distribution and Performance
Data Distribution and Performance
4 Qverview Last Collection: 28-May-20 23:21:55 UTC

Regions Shardspaces Shardgroups Shards Chunks Services
2 1 2 30 Sonay 100 2

Use Live Performance Data  Off ¥ ViewSize By DataSize View Color By  Usage: Throughput (calls/sec) v

Shard: sh08stdby
Role: Physical Standby
Data Size: 0.776 GB
Usage: Throughput: 20.24 calls/sec

shOTstdby

B ...

sh12stdby

. ...

<h0Bstdby

Size Data Size  Color Usage: Throughput
B Low (0-10) 0 Medium (11-15) B High (16+)
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Federated Sharding ~ Oracle 21c

Multi-Shard DMLs

Cross-Shard Query Resilience
Identification of Sharding Key

Sharding Advisor, Terraform Scripts

CDBHZPDBS A
ZERIx \Q)G 4
2o A ENEe s 4
el o
Bshardi SHEARAES I

FARPBEEN%S H User-Defined Sharding
PDB Sharding
RAC Sharding
Mid-tier Sharding
Update-able Duplicated Tables

BitEE | _
System-managed & Composite Sharding
_Centralized Sharded Schema Management
BRI IEIR A Direct & Proxy Routing o(oc‘
Online Scale-out w/Auto-resharding
Chunk Move and Split
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Z1PDBRIZD RIASCIFE SRR S

- COBREALIIFEZIPDBD A, HEES
- kEEES FEUEFENARPDBATARRICDBL, LURMHHIERE

Ay EES R EEERS (coordinator) , TGS HRRY T{FRE,
- Shard catalog BJActive Data Guard&ZFEr]LAFE 225 FEiathEes,

BT A R — SR R i PR R RO R RIS T 45 B S R B e
« DD R EUEESIFS N RIE, BIREEAILERAAENS ARFITo R
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IS5 R TERRERIEE

AILAfEActive Data GuardFERLE S NMED A TE1EEes
- NETEDRFATEITHITIAY B, ATATFRERNoIEETIERE
« TJLIENESE (Coordinators) FEEARRYE]REEFIMEIEX 5+

Coordinator ADG ADG ADG
Primary Standby Standby Standby

-0 OO
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Z1FEhE (Table Families)

° ﬁiq:@}i#_'/f 'ﬂﬂ?% 1st Table Family 2"d Table Family
. R ESHIER
TR TR ) -

s MIRRFEENDH (—EUERER)

* FMERIEHEEE—%Hchunk

Orders

Suppliers

Duplicated Table
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BX&4%F (Federated Sharding)

- RIFESZ MR X PRI RIUERERH{TER
5% F DMLFI&E 8EE
- BRTED RATEH
- £ FEEERS (shard failover) BUIER T, B0 R EEBHRITHEE
SlpESlvayay::
- U FIRE IR T AN 4
=EBUIEE
- {EfSharding AdvisoriE#EI5 R EREHIZRIRITEN
- fEA TerraformIAHITERE Bait
Reactive Streams Ingestion Library

- (FRERBREREANBEIERSAERFTINEEIS F
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24y HDMLIZHS

182§ (coordinator) EDMLSFIEDH
HiTE
{REBACIDARZZ [

Zo R ERERE

WNRpFRESPE, Data Guard=BniiE

REKFERD At EEREIERA A
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[* 20% raise to all Employees */

Update Employee
Set salary = salary*1.2

Cross Shard
Coordinator

I

Database Shards == ~—— =

Parallel DML Fanout to
Shards
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Bz1iR5I Sharding Key

34
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key,
v BonRAIEESQLEARIHERER

7
Shylisliss

v BN RERRIEST R
v Bl ERRE S R EE
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JDBC Connection Pool

App Tier 2 cumomer 12z R A\

@Cross Shard Query
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v
e === =
Data - — -
Tier (=== ey == ]
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m Opegource
. -
ata Sources m !l'rl GitHub
Splitter Splitter https://github.com foracle /db-sharding

Loader

Loader

Loader

Loader

Loader
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1. RAC#IData GuardXJF#E1399%AIN M= &feeisimE EkH B 2 5 FiERRY

2. —EEBRAERN AR R NIRRT —RURED R
Rt K BN B — SR FE R ol i R TR0 o] A T
FRESA, EREIEREIEEERFRRSER SRR -

“Sharding should be used onl
optimization are in
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1 2.5 30 125

million/second petabytes billion/day Kilobytes/API call (Average)
Transactions total database size API calls API payload size
5 RS

1.6 2.5 22 180

milliseconds/API call milliseconds/API call billion terabytes/hour

average read time average write time rows in largest table redo generation rate

52 2,704 38,740 1

Oracle compute instances cores gigabytes terabit/second
total machines total CPU total memory network traffic
ARS5=s
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Rz RNV S5 AR B Tk E S S A RELTERRSGE
SHAREE (RDFRX) MRS RS
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https://www.oracle.com/goto/oraclesharding

https://docs.oracle.com/en/database/oracle/oracle-database/19/shard/index.html

..............................................................................
- -

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

E EEE Shard1 E
E Shard !
1 L Catalog E
Oracle Sharding LiveLab ! :
| | == | shara2 '
. o E - g‘:'rigors
BlueKai Case Study - Video 5 b
; ~ | Shard3
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https://www.oracle.com/goto/oraclesharding
https://videohub.oracle.com/media/1_havyblz1/?source=:ow:evp:cpo::::SPSHARD&intcmp=:ow:evp:cpo::::SPSHARD
https://oracle.github.io/learning-library/data-management-library/sharding/workshops/livelabs/?lab=intro
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