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About Pramod



We are a trusted part of people’s financial lives and a partner to merchants in 
200+ markets around the world

Two decades ago, our founders invented payment technology to make buying and selling 

faster, secure, and easier; and put economic power where it belongs: In the hands of people

About PayPal

Our 400+ Million consumers can accept payments in > 100
currencies and interact with 20M+ Merchants across 200 
markets

Thousands of PayPal team members provide 

support to our customers in over 20 languages



750+ 
ORACLE Instances

Database Infrastructure & Storage Footprint 

6M+
Execs/Sec

32% Y-o-Y

DB Storage Growth

90+ PB 
Total DB Storage

+Horizontal Distributes systems

+Organic Growth
+Frequency

-Consolidation
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Software Lifecycle
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Build

• 25+ fixes added 

in last  RU

Certify & Document

• 50+ performance and Load tests  

to Assess DB stability and 

Resiliency  with new  patch sets

• Test new parameters and 

Features

Deployment

• 750+ DB Hosts 

Audit and 

Report

Report 

New Bugs + 

Enhancements
• Potential new 

enhancements 

each release 

Secure

Highly 

Available

Scale
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USER INTERFACE MICRO SERVICES
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Database Deployment Patterns

• REDO 300MBPS

• Interconnect 

200MBytesPs

• Write ~ 50K IOPs/ 5GBPs
• Read ~ 50K IOPs/ 5GBPs

• Execs/s ~100k per 

instance

• Gets/Block changes ~ 5m



Patching cycle 
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Oct PSU

Regression Fixes

Security Fixes

APR PSU

Regression Fixes

Security Fixes

11.2.0.4

RU 9

Regression Fixes

Security Fixes

Optimizer  & Functional Fix es

RU10

Regression Fixes

Security Fixes

Optimizer  & Functional Fix es

19.0.0.0



Patching Methods
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Method Type Pros Cons

Opatch

OPatchauto

In place • One-off patches • Outage

Opatchauto/gridsetup Out of place • Automated patching 

for less conflicting 
patches

• New Homes

• Local
• Conflicting patches
• Vendor Dependency

FPP Out of place • Centralized

• Comprehensive
• Limited online GI 

patching 

• Lack of control &Env 

awareness
• New homes 
• Agent based targets

• Complex GI + RDBMS
• Authentication 

limitations for non-
clients

Custom methods

(custom clone + switch)

Custom Out of place 

( Gold Images)

• Control

• ORACLE +PayPal env  
awareness

• Same Home

• Centralized and 
scalable

• Limited online GI 
patching 

• Development and 

maintenance 

In place patching

Out of place patching



Patching  with Opatch/Opatchauto tools

In place ( Same Home) 

opatchauto apply <Patch_Location>

Out of Place ( New Home ) 

opatchauto apply ${PATCH_HOME} -outofplace

Or 

${ORACLE_HOME}/OPatch/opatchauto apply ${PATCH_HOME} -prepare-clone

${ORACLE_HOME}/OPatch/opatchauto apply ${PATCH_HOME} -switch-clone
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System patch format



Patching with gridsetup tool

• Download Base  goldimage from OTN and Apply RU

/{Extracted Base goldimage}/gridSetup.sh -ApplyRU <RU_Number> 

{OR}  

• Apply patches on test server and creategoldimage

• Apply patches using opatch/opatchauto

• gridSetup.sh -createGoldImage

-destinationLocation /x/home/oracle/ -silent -exclFiles .patch_storage

• Extract and switch to new goldimage on target system 

• Extract new goldimage to new_home

• {new_home}/gridSetup.sh -silent –switchgridhome

• When prompted run root.sh

root.sh -transparent –nodriverupdate can be used for online switch for some patches. OS kernel modules such 
as ACFS are not updated but will continue to run the pre-patch version. Effective with rootcrs.sh –updateosfiles &CRS 
restart or subsequent reboot with OS kernel update 
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Patching with FPP(RHP) 
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Custom Patching with full goldimage

• Apply patches on test server and create full goldimage

• Apply patches using opatch/opatchauto

• tar cpf <tarball> <Home_location> --exclude= .patch_storage/

• Extract and switch to new goldimage on target system 

• Extract goldimage to new home on target

• Custom clone with copying configuration files from current home ( Example: crs dbs cdata gpnp log 
network/admin but retaining crs/lib, crs/install/*.pl etc.. )

• Relink Binaries

• Switch to new home with rootcrs.sh –prepatch and rootcrs.sh –postpatch utilities
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RAC rolling patching with minimum downtime
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RAC Rolling Patching

With NO DRM 

• DBMS_CACHEUTIL to grab affinity 
• Shrink Buffer Cache
• Increase LMS Processes  

***Your Mileage varies depending on your Architecture and 
configuration

Minimal Instance start/stop reconfiguration impact
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Patching at Scale 
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switch_gi_home



Patching at Scale 
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Platform/Product Agnostic

Fact Driven Intelligence

Scalable

Idempotent

Easy onboarding

Architecture awareness

Performance metrics 

(FREECON)
Predefined 

templates/Rules

ENV Knowledge

(SERVICEMAP)

ML

Alerts

Script 

Repo
Change 

control

Logging

Inventory/

Dashboard



Near Zero downtime Golden Gate based cutovers 

© 2021 PayPal Inc. Confidential and proprietary. 17

• Switch DB services

• Drain Connections

• Validate Lag

• Sequences Synchronization
• Target Database Validations

• Open Target Database

DB Cutover Automation

< 30 Sec cutovers



Q & A


