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Safe harbor statement

The following is intended to outline our general product direction. It is intended for information purposes only, and
may not be incorporated into any contract. It is not a commitment to deliver any material, code, or functionality,
and should not be relied upon in making purchasing decisions. The development, release, timing, and pricing of
any features or functionality described for Oracle’s products may change and remains at the sole discretion of
Oracle Corporation.
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___ Challenges of Replicas — Workload Balance

Z:SIZ?% Unbalanced

Data Center 1 Data Center 2
Primary Active Standby

| ThYN = :'f‘) r &4 r'é"):/&j?b o

‘]&ﬁ g ZEjJ ﬁﬁiz?ﬁf No automated load

balancing

W\’ﬁﬁ%i}ﬁ%”}zﬁ Sub-optimal resource utilization
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Challenges of Replicas — Service Failover

64 ey Al 55 i e 1) . -
No Global Service Failover ° E'E'IIJ 2&9{}“& Hﬂ‘&}zﬁ 7‘_:'35}4? EF' L*ﬁApp outages

when replicas fail
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999 o TEHRZEHA o service
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Data Center 1 Data Center 2
Primary Active Standby
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Oracle Global Data Services (GDS)

Balanced with GDS

- BSEIARR) B 3% H R P i LAE 735 B Automatic and

transparent client workload management across replicas

o 4%5&% E@*%ﬁ?f%ﬁ”%]zli Extends the concept of services to replicas
‘ ﬁ%jj Capabilities
— FF A, AL EBAEIR B TAE 71 804 B workload routing based on

load, locality or lag freceecrrseenaee E
— PSR A IR S5 i fE ) 45 Service failover across replicas OSSR DSOS URRN DO :

iz Z5 Benefits

- H%j(’f/hEZﬁH%%?ﬁﬁ% Maximize application performance
— PRI N AT TR M LI TR R4 AL [l mitigate downtime during

planned and unplanned outages Data Center 1 Data Center 2

PR, Primary Active Standby
- g%ﬁﬁﬁﬂ%”j—‘ﬁ/ﬁ Manage resources of replicas with one interface
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Oracle Global Data Services (GDS)

B ‘ Global Service Failover with GDS
o ESRIAI E 3% 2 P i TAE 28 B Automatic and

transparent client workload management across replicas

° 4%5&% E‘]*%ﬁ?f%ﬁu E['JZIK Extends the concept of services to replicas 9 e e
‘ ﬁ%jj Capabilities
— FRF A, AL EBAEIR B TAE 71 804 B workload routing based on

load, locality or lag freceecrrseenaee

— EEBIARIA RS OB B 4% Service failover across replicas ) i ..................................................................
- 23 Benefits

— e KAV FHFE 1 E Maximize application performance

— PRI ARSI 043 B [ mitgate downtime during 0o center 1 T

planned and unplanned outages

L Primary Active Standby
- g%ﬁﬁ%ﬂ%”j—‘ﬁ/ﬁ Manage resources of replicas with one interface
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Workload Management for Database Replicas with GDS

/EEE EF' B&%%fﬁ Centralized
service management

TAEEEE (G X I
STV 5 ) Workload routing
(region-based & lag-based)

KO 2 1A A 55 W PR 2 S Inter-

database service failover

MM GEZN AT
HﬂL) Load balancing (connect-
time & run-time)

based global services
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GDS Architecture

Data Center 1 Data Center 2

RIFIER /IS
© 2% o

App/Mid-Tier 9

?ﬁfﬁl EEES%ervices ®3® :

Global Service Managers GDS Catalog GDS Catalog Standby
___________________________________________________________________________________________________________________________________________________
HIEER Sales GDS Pool Active DataGuardor ___ & S
DB-Tier (order_entry_service) Oracle GoldenGate —
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One GDS Infrastructure For Many Replicated Configurations

Data Center 1 Data Center 2

NBiER/FREE
App/ MaiEd-Tier ee 99 e

?ﬁlaﬁfl EEES%ervices ®®3 :

Global Service Managers GDS Catalog GDS Catalog Standby

............................................................................................................................................................................................................................

HiREER Sales GDS Pool

. order_entry_service
DB-Tier e

Active DataGuard or
Oracle GoldenGate

. +—r Qracle GoldenGate ———

HR GDS Pool
(payroll_service)
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GDS Components

L RRESEFE (GSM) : Global Service Manager (GSM)
— Al NEE PR R X 0 28 Regional listener to the incoming database connections
— PATEREN H1 8 T Performs Connect-time load balancing

— KA FAN F4F GEt ONS) H 1Ak 55 W B D) # Fis 47 I 47 31157 %5 1) Publishes FAN events (via
ONS) for service failovers and run-time load balancing advisory

— B ) IR 5P )4 545 FE Inter-database Service failover & management
GDS Catalog: 17 fif GDS At & ju £ stores GDS configuration metadata

GDS Region: [ 4% iz B 3 i) — AR FEA 2 P, WiZRER. PE# Group of databases and clients in
close network proximity, e.g., East, West

GDS Pool:#¢fit—4iBH 4 /RS BB &, WA JJ5lE. 4548 Databases that offer a common set of
global services, e.g., HR, Sales

Global Service: H.EF & #8283 ER AL EEE EE Ik S5 Database Service provided by multiple

databases with replicated data

— AR ST H{AHME . BHEIR . M. B AL 18P H FR} Local service + {Locality,

replication lag, role, database cardinality, load balancing goals}
— BT AR S R R ST TAF A FE SRS Establish workload management policies via Service attributes E
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GDS — A shared infrastructure

HASGDSE HE A Single GDS manages GDS #4557 GDS Databases
* 20 (*5000) GDS Pools o WAZiAE Oracle 4% % EE 12.1+ Must be Oracle

Database EE 12.1+

10 GDS Regions

5 GSMs per Region .
P & « H]LLs2 CDB Bi3F CDB Can be CDB or Non-CDB

* .
1000 (*10000) Database instances . AL S B (Oracle Exadata, ODA) L
5000 (*10000) Global Services (for a 1z 47 Can run on commodity or Engineered systems (Oracle
single GDS deployment) SEERIE, OIbl)

*21clR s & AT 18cHI B S RAE KA T s AT LA
N 19c HE  21c limits; patch for higher limits available
for 18c; can be made for 19c¢

« A PLAEF5L45) B, RAC Can be Single Instance or RAC

- f# ] GDSCTL CLI 5% Enterprise Manager DB fi {4

¥ Managed with GDSCTL CLI or Enterprise Manager DB
Plug-in

o PIIFRTE Active Data Guard EX Oracle GoldenGate
E‘]itliﬁf Must be licensed for Active Data Guard or Oracle

GoldenGate E



A DN
G DST‘:[LB%" GDS Deployment

=2 P % High Level Steps

¢ EGSMH&%%&J:?%GSM%T{EF Install GSM software on GSM servers
— 5~ X3k £ D1 GSM Min of 1 GSM per region
- @ﬁ(3/l\GSM/i@IX Recommended 3 GSMs/region

° ]@jﬁ”@G DS E %i&*}%@ Pre-create GDS catalog database
° &EG DS%’I'}EJ'E'\ [I]K):' ;FD $X IKE Setup GDS Administrator accounts & privileges

° EEEG DS configure GDS

— @12 GDS H % Create GDS Catalog
— USINIGSM. X3, . BdEE. £ FAkSS Add GSMs, Regions, Pools, Databases, Global Services

. &Eg}j ﬁﬁ%j@?ﬁ Setup client connectivity



A DN
GDST‘:[LB%" GDS Deployment

¥ B GDSIK 1 FIALFR Setup GDS Accounts & Privileges

« fEGDS H *Z(#5 % = 0On the GDS Catalog database:

SQL> create user mygdsadmin identified by passwd mygdsadmin;

SQL> grant gsmadmin role to mygdsadmin;

SQL> alter user gsmcatuser account unlock;

SQL> alter user gsmcatuser identified by passwd gsmcatuser;

o E/I\ GDS W ZU#E 2 _E On each of the GDS Pool databases:

SQL> alter user gsmuser account unlock;

SQL> alter user gsmuser identified by passwd gsmuser;



A DN
GDST‘:[LB%" GDS Deployment

fic & GDS Configure GDS

}A GSM TJ Joh ’fﬁﬁﬁ GDSCTL @BE GDS From aGsm node, use GDSCTL to configure GDS

— create catalog -database <host name>:1521:catdb.acme.com —user
mygdsadmin/passwd mygdsadmin -region siteA, siteB

— add gsm -gsm gsml -listener 1571 -catalog <host name>:1521:catdb -region siteA

— start gsm —-gsm gsml

— add gdspool -gdspool sales

— add database -connect <host name>:1521:db0l1 -gdspool sales —-region SiteA

— add database -connect <host name>:1521:db02 -gdspool sales -region SiteB

— add service -service sales gry srvc —-gdspool sales -preferred db0Ol -—-available db02
— start service -service sales gry srvc —gdspool sales

— For Data Guard, use “add brokerconfig” instead of “add database”



{ 2 — r F BTV S £
— | 1 TSV I T -

GDS {2 F g3 — TNS A

_Client Connectivity in GDS — TNS Entry

sales_reporting srvc =
(DESCRIPTION =(CONNECT TIMEOUT=90) (RETRY_ COUNT=30) (RETRY DELAY=3) (TRANSPORT CONNECT TIMEOUT=3)
(FAILOVER~ON)

(ADDRESS_LIST = ‘ DatacenterA’s GSMs
(LOAD_ BALANCE=ON)
(ADDRESS = (PROTOCOL = TCP) (HOST = gsm-hostla) (PORT = 1571))
(ADDRESS = (PROTOCOL = TCP) (HOST = gsm-host2a) (PORT = 1571))
(ADDRESS = (PROTOCOL = TCP) (HOST = gsm-host3a) (PORT = 1571))
)
(ADDRESS_LIST = ‘ DatacenterB’s GSMs
(LOAD_ BALANCE=ON)
(ADDRESS = (PROTOCOL = TCP) (HOST = gsm-hostlb) (PORT = 1572))
(ADDRESS = (PROTOCOL = TCP) (HOST = gsm-host2b) (PORT = 1572))
(ADDRESS = (PROTOCOL = TCP) (HOST = gsm-host3b) (PORT = 1572))

)
(CONNECT_DATA =

(SERVICE NAME = sales_reporting srvc.sales.oradbcloud) (REGION=WEST) ‘ Client Region
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Oracle GoldenGate —LEHJZIKEI’]HE( E&Bﬁg}}ﬁ%

— Service Failover for Oracle GoldenGate Master-Replica

Data Center 1 Data Ce

- XigyRFOXiEErEEE
sasEE e QOO 2122
and across regions

- BESHTMFEIFRY | eps
ﬂ%f@'fﬁ Higher availability /\
and improved manageability
Master (DBO1) Replica (DB02)
Order Entry Service Order Entry Service

R
——
‘ Oracle GoldenGate | A

GDSCTL>add service -service order entry service -gdspool sales
-preferred DBO1 -available DB02



Reader FarmsH) £ %k 1~ 1]

— Load Balancing for Reader Farms

- {EFGDS, BEETI{EHR Data Center 1 Data Ce

Z S Zprimary/master

With GDS, route Read 999 999
Write workload to

primary/master

- GDS
«  freader farm_ERYR
EET{FfA%k Balance
Read Only workload on Master (DBO1) Replica (DB02) Replica (DB03) Replica (DB04)
the reader farm Order Entry Service Reporting Service Reporting Service Reporting Service
. TE%TiiﬂyI«E@_%ZE"J < a— g
RigA FAZFE SR o A - A V A
=% Improved N7 \°) \°)
resource utilization and
higher scalability for Read Oracle GoldenGate or Active Data Guard Reading Farm

workloads GDSCTL>add service -service reporting srvc -gdspool sales

—-preferred all -role PHYSICAL STANDBY -clbgoal LONG -rlbgoal SERVICE TIME



XUy Oracle GoldenGate [ 171 % 1> 1

— Load Balancing for Active/Active Oracle GoldenGate

: g@fi}%ﬁf@gim Data Center 1 Data Center 2
SRR 3

Application handles 999 999

multi-master conflict

resolution ‘ o | --------- l --------- | l

© GDSHFTELIFEKIE GDSl ______ e e b P :
IR TIR
#Z g (EEUEL Master (DBO1) Master (DB02)

WNERF OB EUEFL) Order Entry Service Order Entry Service

GDS provides connect-
. N : Oracle GoldenGate : . N
\°) \°)

time and run-time load
balancing (within and

GDSCTL>add service -service order entry srvc -gdspool sales
—preferred all -clbgoal LONG

across data centers) for
all work requests



XN & Oracle GoldenGate H 1] [X 3k, JC Bk

— Region Affinity in Active/Active Oracle GoldenGate

. [\_ELJ%EF%‘@IE%I)EP Data Center 1 Data Center 2
SRFRIRTTZE
Application handles 999 999
multi-master conflict
resolution

- GDSEILUSRRET{ER  °P°
IR P Rt
X T FIERIFHIEHE Master (DBO1) Master (DB02)
JZE GDS can route all Order Entry Service Order Entry Service

workloads to nearest
. Oracle GoldenGate .

and best database in
the client’s region

GDSCTL>add service -service order entry service —-gdspool sales
—-preferred all -locality LOCAL ONLY -region_ failover




Active Data Guard 'l 55 i fz= 1) 4

Service Failover for Active Data Guard

ISR
S eSS =
Inter-database Service
failover within and
across regions

S mHIR] A SR
HYRTETE 4 Higher
availability and
improved
manageability

Data Center 1 Data Center 2

000 000

GDS /\

Primary (DBO1) Standby (DB02)
Order Entry Service / Reporting Service Reporting Service
—
——

Active Data Guard _o

GDSCTL>add service -service reporting service -gdspool sales
—-preferred all -role PHYSICAL STANDBY -failover primary
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e it | & S
ET AR RS
Role based Global Services

% Active Data Guard For Active Data Guard

: i«]_ﬁiﬁ\)}ﬂﬁ%ﬁfﬂﬁ Data Center 1 Data Ce
5588 _EimfT Order
Entry Service runs on 999 999
Primary

¢ ABERBRIBTEStandby R
&8 BT Reporting ®P> |
Service runs on Standby

Primary Standby
Order Entry Service Reporting Service

[0

Active Data Guard




ETAENERIRS

Role baséd Global Services

AN

%+ Active Data Guard For Active Data Guard

. LT?E@&E@%EEHE Data Center 1 Data Center 2
588 EiE1T7 Order
Entry Service runs on eee eee
Primary

- IRFEIRSSEStandby AR

4258 54T Reporting | ©PS
Service runs on Standby /\

[0

- Data Guard B8N Standby Primary
f5, GDSEIRIERAE Reporting Service Order Entry Service
Guard role change, GDS
fails over services
GDSCTL>add service -service order entry service -gdspool sales -preferred all -role PRIMARY
GDSCTL>add service -service reporting service -gdspool sales -preferred all -role PHYSICAL STANDBY

YJiARSS Upon Data
Active Data Guard .
based on Role
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Routing based on Replication Lag Tolerance

%F Active Data Guard For Active Data Guard

° :Jfr ﬁgﬁﬁg%ﬂi Data Center 1 Data Center 2

EEF;&EIiJcat?opr?T;fglimit for eee 999

a service.

©  GDS HBRARSBTE Active I """"" | """"" I
Data Guard SEFEEUE | ©P° l _____________________________________________________________________________________________ I ______________________________________________
ELiE1T, $ER/INT
LLEPR I GDS ensures Standby (DB02) Primary (DBO1) Standby (DB03)
that service runs on Reporting Service  Order Entry Service Reporting Service
Active Data Guard P P
standby(s) with lag less —_— | —
than this limit P Active Data Active Data Guard T

© REHUERRE SUEIT

Improved data quality
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Routing based on Replication Lag Tolerance

%F Active Data Guard For Active Data Guard

° ?EEHE%E@E%U@E Data Center 1

PR, Specify
replication lag limit for eee

a service.

Data Center 2

000

©  GDS TIRARSSTE Active I """"" | """"" I
Data Guard SEFEEUE | ©P° l _____________________________________________________________________________________________ I ______________________________________________
E EiEtT, RN
LLEPR I GDS ensures Standby (DB02) Primary (DBO1) Standby (DBO3)
that service runs on Reporting Service  Order Entry Service Reporting Service
Active Data Guard P pr—
standby(s) with lag less —_— | —
than this limit P Active Data Active Data Guard = ‘_o
: TEI_JRQ}EE:E Guard Lag > Threshold

Improved data quality
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Routing based on Replication Lag Tolerance

%F Active Data Guard For Active Data Guard

° ;g@g&%ﬂ’gg%ﬂ@g Data Center 1 Data Center 2
PR, Specify
replication lag limit for eee 999
a service.

©  GDS TIRIRSSTE Active
Data Guard S FEZUE ek

FE biatT, R/

LLEPR I GDS ensures Standby (DB02) Primary (DBO1) Standby (DBO3)
that service runs on Reporting Service  Order Entry Service Reporting Service
Active Data Guard P pr—
standby(s) with lag less — —_—
than this limit BB Active Data Active Data Guard -o

: TIEH;:&TEJ—_E Guard Lag > Threshold
Improved data quality

GDSCTL>add service -service repcrting srvc -gdspool sales
—preferred all -role PHYSICAL STANDBY -lag 180
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Mitigate Unplanned Outage with Oracle GDS
%%F‘ %Iﬂzﬁﬁi Q @ﬁﬁﬁﬂﬁ@ﬂ%—‘/ﬁﬁﬁ EF‘ i'> Automatic Failover of Client Workload to

another Datacenter

N AR AR Oracle pools or drivers : UCP, ODP.NET, OCI, WebLogic Active GridLink
Applications using

3'd party App Servers using UCP: IBM WebSphere, Apache Tomcat

i F iR B * Subscribe to FAN events (published by GDS via ONS) by enabling Fast Connection Failover (FCF)
Application config . NS entry to include RETRY_COUNT, CONNECT _TIMEOUT and TRANSPORT _CONNECT_TIMEOUT

R A For Oracle GoldenGate and Active Data Guard: Global Service failovers
Unplanned events

For Active Data Guard: Data Guard role change



http:ODP.NET

Folis o et TR TTRIRARETT
{5 FH Oracle GDS S % HMﬂLﬂZ'JQﬁTF

Zero-downtime Planned Maintenance with Oracle GDS

?‘fﬁ %ﬂﬁ’l@g}h iﬂ”ﬁIﬁEﬁﬁ%i}J @le:j' —‘/I\ﬁ(% EF' ‘D Transparently move Client Workload to :

™ R R AE AL Oracle pools or drivers : UCP, ODP.NET, OCI, WebLogic Active GridLink

QERIELIGISE N E 3'd party App Servers using UCP: IBM WebSphere, Apache Tomcat

* Subscribe to FAN events (published by GDS via ONS) by enabling Fast Connection Failover (FCF)

W HIHc & Application

config * TNS entry to include RETRY_COUNT, CONNECT_TIMEOUT and TRANSPORT_CONNECT_TIMEOUT
P
gﬁ,ﬁ$# Unplanned GDSCTL> relocate service -gdspool sales -service sales_global srvc-old_db oggl -new_db ogg2

FAN posts planned downtime event (REASON: USER) and FCF drains sessions as work completes

o * New work is redirected by GSM listeners immediately
215 VB FE Sessions Drain
* |dle sessions are released immediately

* Active sessions are released when returned to pools E
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i | NN 7411 s P77 g
j(ﬁSaaSllﬁﬁﬁiE%T%ﬁﬁ Large SaaS Provider for Clinical Trials
%?Z—iﬁg T IA:T ’ @E%ﬂ-):' *@@ 5 aa@l/ﬁ}%iﬁgﬁ%ﬂlﬁﬁf@%éﬁﬁﬁ Cloud-based platform for clients to build their own clinical

trials and perform medical research

H ﬁ?: ﬁ%ﬂ:ﬁﬁﬂﬁﬂeﬁé'ﬂ?%%‘fﬁ%ﬁﬁ Bﬁﬂﬁ‘@%%%*@ Goal: Scalable architecture for analysis of patient-related

data for clinical operations

GIobaI.Load &}g Centralized Service
M Balancing Management

ykﬂﬂz Challenges Data Center 1 Data Center 2 %%/qﬁﬁ Results/

o MRS TN R 0006 BEE Beneiits

: : » 5 ol B i HE 4\
£ High scalability for ‘ _ 1 _ _ o _ _ _ _ _ g}?jsﬁj%iléu%};ﬁ~%i%f

data analysis

p |
GDS | “l JEHf)SaaS*¥-& GDs
o Fiireader farm : : allowed a scalable SaaS
: \ Pri DBO1 DBO4 latform for clinical dat
R TR rimary (DB01) Standby (DB02) Standby (DBO3) Standby (DB04) SeylonlliCEE

on the reader farm Service ¥ o EVFAIRA - BN

— —— —— Oracle GDSE. & 1E
— — — Active Data Guard
— — | sl 1 Zero licensing cost —
4 / as Oracle GDS is
H T T included with Active Data
Guard

Active Data Guard Reading Farm




Global Hotel( g (
’fﬁjﬂ%ﬂ@z\lﬁj Eé;il:ﬁ% El/‘] %%E%F_‘?ﬁﬁﬁ}? Mission Critical Application for Check-in and Points-exchange

E *ﬂ? j’\jﬁ“j&ﬂﬁl\ﬂsﬂﬂ“tﬂ ':Ij Ii‘ﬁil%{ﬁ?#éim‘ﬂﬂ ‘l‘i E@ﬁj\%ﬁﬁ%mﬁj}é*@ Goal: Distributed infrastructure that provides

continuous availability for unplanned and planned outages

Resorts Company Operatin

A Global Service
@1%) Failover

%E;!ﬂ% Challenges

N IR P AE L= 5
M 25 P 2 2] o

Application downtime

impacts customer check-in.

I PR 7 4
AN T 2k CHI
—RIT—V0
Application needs to be
patched numerous times a

week (sometimes in a day).

5 JLANIN 1
*[LEH‘ [ETJ Takes couple of

hours of downtime .

36

> PG

in 35 Countries

Ji

s vl I/ IFZ 7
fEAY 22

Centralized Service
Management

Master (DB01)
Check-in Service

Active/Active

Master (DB02)
Check-in Service

Las Vegas

Oracle GoldenGate

4

Continuous
Availability

é:nb%/q&ﬁlﬁ Results/

Benefits

DBAN F#M T It
B4 SR R 55 i
R RHN T MR

DBA applies the patch
and fails over the global
service to the patched
environment .

f#H Oracle GDS,
R T R
USR] . with
Oracle GDS, application
downtime has been

eliminated.



o 4111177 TN

ﬂifﬁgf Eﬁ El@jé% E&}Tﬂijﬂ*@ -Unspecifie<-1|.U.ShGove.l.'nrﬁen.t A

45%&@2@&)5@%%}? Mission Sensitive Application
E */i% ygﬁﬁ%ﬂﬂ:ﬁ EF'if{*’ﬁ“ B@Fﬁﬁ]ﬁf’ﬁﬁiﬁ%‘@fﬁﬁ%}i%ﬁfﬁﬁ ‘HE Goal: Achieve database high availability for all

workloads running in a replicated environment

0%

Hliéﬂz Challenges

o BUEREEENSR
Mg 5 FH A P 1) AT
ﬁﬁ‘[‘i Database

downtime impacts the
application’s availability
o NHEFPRER
4; 2y B
e Y IR B AT I
[ A4 g
Application requires high
uptime and performance

37

Automatic
Global Service
Failover
Availability
Domain 1

000

ﬂ Downtime
Reduction

- Oracle Global Data Services (GDS)

........................................................................................................................................

Primary(DB01)
Read-Write Service

2\

Active

/[\

=

Availability
Domain 2

0006

Standby (DB02)
Read-Only Service

Data Guard

Locality-based
Routing

‘:‘5%/ q&ﬁﬁ Results/

Benefits

FFOracle GDSI¥J
T AOr 4Rk

Leveraged Role-
based global services
with Oracle GDS.

o fEHRR, 2R
AR 55K B B F B E

ff Global services are
automatically relocated

upon role transition.
o E T GDSHE
% FH o5k N AR Y

P BE Improved
application performance
via GDS locality based

routing.



@ SAFRAN

MorphoTrak

38

4 I MR B 26 T P I A A TR L B B R B AL
ST e e S <
L& i 2522 Oracle RAC A1 Active Data Guard JHFE T N B &A=/
BE . SR 7R A A A, A ROR
ey e A L R R S T, 2

Data Services will help MorphoTrak improve systems utilization by dynamically load
balancing application queries between replicated databases across distributed data
centers. We had already eliminated the cost of idle capacity by deploying Oracle RAC
and Active Data Guard, and Oracle Database 12c takes us to another level. It replaces
static load balancing between data centers with intelligent, real-time automation that
efficiently utilizes all available capacity yielding greater ROI.”

Aris Prassinos, Chief Engineer, MorphoTrak, SAFRAN Group




:@j E l}(%% Program Agenda

EIJZIKE/‘JIVE@Z\'%Z%EEEEEZ Workload management challenges of replicas
2 REAEARSS (GDS) /) Introduction to Global Data Services (GDS)
GDSHE IR 22 4514 GDS concepts and architecture

GDSHI 141 GDS use cases

E'\é:nk Summary



Oracle B4 K& @J’Ex?)ﬁii

Database Workload Management for Oracle Replicas

] 8% 6 0 351 1 2% Oracle GDS

Network Load
Balancers

%ﬂ:ﬁiﬁ E@ E% EEI Locality based routing

@?ﬁﬁﬂ‘é&?ﬁﬁﬁ%ﬁ?@f Connect-time database load balancing
Iﬁlg)i' ﬁfﬁjﬁ?ﬁﬁ% Hﬂﬂeﬂ ﬁ&ﬁ%i’;%g‘f%?& Publish routing and failover intelligence to

clients

%?E%Uﬁﬁﬂ@é&?&ﬁi{@ﬁ%ﬁﬁ% EEI Replication lag based database

workload routing

éﬁ*}%ﬁ IETJ é%ﬂ&%ﬁﬁ 5%19]%@ Inter-database global Service failover
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GDS AL HIEHE R TIEA BB B FEPE. RS MFETIHA B eps

provides workload routing, load balancing, service failover & management for replicated
databases

igﬁﬁ% Key benefits
N T2 74 FH GDS K& KA M gEAN 1] FH 14 Applications use GDS to maximize

performance and availability

kD3] AT Rl SME AT LR B f52 AL 8] mitigate downtime during planned and

unplanned outages

Eﬁ} E/‘J E'JZIK%:\/)E%U)EH % Better resource utilization of replicas
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Global Service Attributes — Service Placement

Preferred

— Databases designated to provide the Global Service

Available
— Databases that provide Global Service if not enough Preferred databases are running

— If one of the preferred databases fails, then GSM maintains the cardinality of the Global service by
starting the service on an Available database

Preferred_All

— All databases in a GDS Pool are preferred for the Global Service

Options for add service:
* {-preferred all | -preferred dbname list [-available dbname list] }

— GDSCTL>add service -service sales qry srvc -gdspool sales -preferred sfo -available
bos

— GDSCTL>add service -service sales reporting srvc -gdspool sales -preferred all

=
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Global Service Attributes — Service Placement (cont’d)
* Role based Global Service

— Service should be active only when the database is either a primary or standby

— Can be started on a database if its role matches global service’s role attribute
— Options for Add Service:

* [-role {PRIMARY | PHYSICAL STANDBY [-failover primary] | LOGICAL STANDBY |
SNAPSHOT STANDBY} ]

— GDSCTL>add service -gdspool sales -service sales reporting srvc
preferred all -role physical standby

* Lag Tolerance

— Establish application's tolerance for non-current data
— Specify the lag limit for the Global Service in seconds

— Options forAdd or Modify Service:
* -lag {lag_value | ANY}

— GDSCTL>add service -service sales reader 1lagl80 srvc -gdspool sales -
preferred all -role physical standby -lag 180

=
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Global Service Attributes - Locality Based Routing

* Achieve geographical affinity between clients and databases

Options for Add or Modify Service
— [-locality {ANYWHERE | LOCAL ONLY [-region_ failover]}]

Locality ANYWHERE

— Client connections and work requests are routed to any region for load balancing or failover

— GDSCTL>add service -service sales reader srvc -gdspool sales -preferred all -
locality ANYWHERE

Locality LOCAL_ONLY

— Regardless of load, GDS will not route to databases in other regions

— GDSCTL>add service -service sales reader srvc -gdspool sales -preferred all -
locality LOCAL ONLY

Locality LOCAL_ONLY -region_failover

— Client connections and work requests are routed to another region when all databases in a region have failed

— GDSCTL>add service -service sales reader srvc -gdspool sales -preferred all -
locality LOCAL ONLY -region_ failover

=
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Global Service Attributes — Load Balancing

Connect-time Load Balancing (CLB)  Run-time Load Balancing (RLB)

« GDS support CLB for all clients « GDS supports RLB feature of connection
_ _ pools for OCI, JDBC/UCP, ODP.NET, WLS
— Directs connection requests to the best

database instance in GDS pool — Publishes RLB Advisory to clients

— Takes into account — Based on advisory, clients distribute workload

* Load statistics from all GDS pool databases E;egéjleaztgladcggasgageerisrl]sggcearr\]tcggnnectlons >panning

* Inter-region network latency, locality and CLB goal

— Options for Add Service : — Takes into account

 Per-service performance data from pool databases

* [-clbgoal {SHORT | LONG} « Inter-region network latency, locality and RLB goal

* GDSCTL>add service -service
sales clb srvc -gdspool sales -

preferred all -clbgoal LONG - [-rlbgoal {SERVICE_TIME | THROUGHPUT}]

— Options for Add Service :

* GDSCTL>add service -service
sales rlb srvc -gdspool sales -
preferred all —-rlbgoal SERVICE TIME

.
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Run-time Load Balancing with GDS

Standalone Identical Database Servers with External Load
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Routing responds gracefully to changing system conditions
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Run-time Load Balancing with GDS

Standalone Asymmetrical Database Servers
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GDS does intelligent load balancing even across asymmetrical database servers
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