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WelcomeWelcome

•• High High Availability & Disaster Availability & Disaster RecoveryRecovery

Cl d C tiCl d C ti•• Cloud ComputingCloud Computing

•• VirtualizationVirtualization
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HIGH AVAILABILITY & 
DISASTER RECOVERY
HIGH AVAILABILITY & 
DISASTER RECOVERY

Caché Database MirroringCaché Database Mirroring

Mirroring DemoMirroring Demo



InterSystems Symposia 2011

3

Availability

Goals for HAGoals for HA

Availability

Cost & 
Complexity

Shared Storage Failover ClusterShared Storage Failover Cluster

Heartbeat

Active Server Passive Server
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Rapid Automated FailoverRapid Automated Failover

•• Failover processFailover process

Primary Member failsPrimary Member fails–– Primary Member failsPrimary Member fails

–– Backup Member takes overBackup Member takes over

–– ECP clients pause then resumeECP clients pause then resume

–– External applications reconnectExternal applications reconnect

•• Seamless Fail backSeamless Fail back

•• Takes seconds instead of minutesTakes seconds instead of minutes

Minimum Downtime ReleasesMinimum Downtime Releases

Most Caché updates can be done Most Caché updates can be done Most Caché updates can be done Most Caché updates can be done 

“In Place”“In Place”

with little or no downtime!with little or no downtime!
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Downtime Cost ExamplesDowntime Cost Examples

Estimated downtime costs (per hour)Estimated downtime costs (per hour)

$$ GG•• $42,000 $42,000 –– GartnerGartner

•• $72,000 $72,000 –– HealthcareHealthcare

•• $6,000,000 $6,000,000 ---- Global Investment BankGlobal Investment Bank

•• $7,200,000 $7,200,000 –– PayPalPayPal

Cost of AvailabilityCost of Availability
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Cost Savings – Hardware/SoftwareCost Savings – Hardware/Software

SummarySummary

High 
Availability

Mirroring Disaster 
Recovery

Business 
Intelligence

Business 
Continuity
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HA ReferencesHA References

http://www.intersystems.com/ha

HA References (cont.)HA References (cont.)

InterSystems HA Guide (product documentation)
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Customers Live (Mirroring)Customers Live (Mirroring)
•• MFSMFS

–– Oldest Mutual Fund CompanyOldest Mutual Fund Company

–– ~30 Portfolio Managers~30 Portfolio Managersgg

–– ~$35 Billion in Transactions~$35 Billion in Transactions

•• Indian Health Services: WinslowIndian Health Services: Winslow
–– ~17,000 patients (Native Americans: Navajo Tribe)~17,000 patients (Native Americans: Navajo Tribe)

–– Inpatient and Outpatient care (24x7x365)Inpatient and Outpatient care (24x7x365)

•• NEWTECNEWTECNEWTECNEWTEC
–– ERP System (Warehousing, ERP, EERP System (Warehousing, ERP, E--commerce, commerce, etcetc))

–– 2 sites live: CONNEX 2 sites live: CONNEX HandelsgesellschaftHandelsgesellschaft & EUROPART& EUROPART

•• Kettering Health NetworkKettering Health Network
–– 50 facilities, 1,300+ beds50 facilities, 1,300+ beds

–– 500,000+ messages/day500,000+ messages/day

Customers Planning (Mirroring)Customers Planning (Mirroring)

•• TrakCareTrakCare

I di  H lth S i  I di  H lth S i  

•• NetsmartNetsmart: LA County: LA County

Th  V t  Th  V t  •• Indian Health Services: Indian Health Services: 
ChoctawChoctaw

•• Indian Health Services: Indian Health Services: 
PhoenixPhoenix

•• LKQLKQ

•• The Veterans The Veterans 
AdministrationAdministration

•• MyLabMyLab

•• IpirangaIpiranga

P t BP t B
QQ

•• Spectrum Spectrum HealthHealth
•• PetroBrasPetroBras

•• Others…Others…
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CLOUD COMPUTINGCLOUD COMPUTING

What is Cloud Computing?What is Cloud Computing?

Pay per use Elastic

On-Demand 
Provisioning

y p

Easy to 
manage

CLOUD
*Infinite* 

Computing 
Resources

Available 
via Internet
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Infrastructure
Cost $

Classic IT Problem…Classic IT Problem…

You just lost
customers

Large
Capital

Expenditure

Opportunity
Cost

Opportunity
Cost

Predicted
Demand

Traditional
Hardware

time

Actual
Demand

Courtesy of RightScale

Infrastructure
Cost $

A Possible Solution?A Possible Solution?

On Demand
Provisioning

Predicted
Demand

Actual
Demand

Automated

time

Courtesy of RightScale

Automated
Scaling
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InterSystems’ ApproachInterSystems’ Approach

•• Initial focus: Amazon’s EC2 platformInitial focus: Amazon’s EC2 platform

•• ISC Partnership with ISC Partnership with RightScaleRightScale

•• Platforms:Platforms:

–– Red Hat Enterprise Linux (x64) on EC2Red Hat Enterprise Linux (x64) on EC2

–– Windows Server 2008 (x64) on EC2 (Windows Server 2008 (x64) on EC2 (RightScaleRightScale--enabled)enabled)

–– SUSE Enterprise Linux (x64) on EC2 (SUSE Enterprise Linux (x64) on EC2 (RightScaleRightScale--enabled)enabled)

•• Consider Cloud for Development / TestingConsider Cloud for Development / Testing

–– Production requires planning (we’re happy to help!)Production requires planning (we’re happy to help!)

Our MotivationOur Motivation

•• Easy ConfigurationEasy Configuration

E  D l tE  D l t•• Easy DeploymentEasy Deployment

•• Easy ManagementEasy Management
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Cloud ComputingCloud Computing

Cloud DemoCloud Demo

VIRTUALIZATIONVIRTUALIZATION
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General NoteGeneral Note

From: InterSystems.com/Cache/Virtualization/

Virtualization – What is it?Virtualization – What is it?
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Benefits of VirtualizationBenefits of Virtualization

•• Reduced Hardware (Consolidation)Reduced Hardware (Consolidation)

I d Utili tiI d Utili ti•• Increased UtilizationIncreased Utilization

•• “Easy” HA & DR“Easy” HA & DR

•• “Rapid” deployment“Rapid” deployment

•• “Zero Downtime” Maintenance“Zero Downtime” Maintenance

Virtualization: What does it mean to YOU?Virtualization: What does it mean to YOU?

Common OptionsCommon Options

• VMWare ESX/ESXi

• Novell Xen Server

• Microsoft Hyper-V

• IBM PowerHA (lpars, VIOS, micro-partitioning)

• HP VSE (Virtual Server Environment)

• HP OpenVMS Virtualization• HP OpenVMS Virtualization

• RedHat KVM

• SuSE Virtualization

• Others…
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PerformancePerformance

•• CPU TypeCPU Type

•• Intel Xeon 5500, 5600, 7600, 7600 = goodIntel Xeon 5500, 5600, 7600, 7600 = good

•• AMD Opteron 6100 = goodAMD Opteron 6100 = good

•• Others? Not so good…Others? Not so good…

•• Virtualization Software VersionVirtualization Software Version

–– VMWareVMWare ESX/ESX/ESXiESXi 4.0+ = good4.0+ = good

Oth ? M b  OK  (t t!)Oth ? M b  OK  (t t!)–– Others? Maybe OK… (test!)Others? Maybe OK… (test!)

IMPORTANT: IMPORTANT: 

•• Need both CPU type Need both CPU type ANDAND Virtualization Software Version!Virtualization Software Version!

ConfigurationConfiguration

•• CPUCPU

–– Intel Nehalem/EX, Intel Nehalem/EX, WestmereWestmere/EX series/EX series

–– AMD Opteron 6100 seriesAMD Opteron 6100 series

•• MemoryMemory

–– Lots Lots & lots = & lots = goodgood

–– Oversubscription Oversubscription = bad!= bad!

•• DiskDisk

–– Virtualized Virtualized DiskDisk??

–– Raw Device Mapping (RDM)?Raw Device Mapping (RDM)?
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Configuration (cont.)Configuration (cont.)

•• DiskDisk

VMFS most common VMFS most common needed for HAneeded for HA–– VMFS most common VMFS most common –– needed for HAneeded for HA

–– RDM may be better for performance (sequential I/O)RDM may be better for performance (sequential I/O)

•• HA featuresHA features

–– Examples: Examples: vMotionvMotion, Partition Mobility, Guest , Partition Mobility, Guest 
Availability, etc.Availability, etc.

–– Good shared storage configurationGood shared storage configuration

–– Adequate network bandwidthAdequate network bandwidth

Case StudyCase Study

•• TrakCareTrakCare site deployed with site deployed with VMWareVMWare

3 d  ESX l t3 d  ESX l t•• 3 node ESX cluster3 node ESX cluster

•• Intel X5570 processorsIntel X5570 processors

•• HP EVA6400 SAN storageHP EVA6400 SAN storage

•• ESX 4.0ESX 4.0
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Case Study (cont.)Case Study (cont.)
vSphere 4 ESX 
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SAN SAN 
StorageStorage

Kaboom!

Management 
Server

vCenter

DB Cluster DB Cluster

- 8 vCPU
- 32GB RAM

HP DL980 G7HP DL980 G7
y

HP DL980 G7 with 8 
processors (Intel 
X7560) with 64 
cores/128 threads 
and 1TB of physical 
memory.

DatastoreDatastore 11

Recent BenchmarkRecent Benchmark

32GB RAM
- VMFS/VMDK
- SUSE 11 SP1 64-bit

RAID 5RAID 5EVA 8400 SAN 

atasto eatasto e

DatastoreDatastore 22

RAID 5RAID 5

Local/Internal disks 
only for ESXi 4.1 hyper 
visor. Guest/VMs boot 
from SAN.

EVA 8400 SAN 
Storage

Each VMFS volume: 
1TB LUNs in vRAID5
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Benchmark ResultsBenchmark Results

•• Excellent performance / scalabilityExcellent performance / scalability

CPUCPU  4  2 000  @ 450 000 GREF / 4  2 000  @ 450 000 GREF /•• vCPUvCPU = 4: 2,000 users @ ~450,000 GREFs/sec= 4: 2,000 users @ ~450,000 GREFs/sec

•• vCPUvCPU = 8: 4,000 users @ ~850,000 GREFs/sec= 8: 4,000 users @ ~850,000 GREFs/sec

•• Performance ~EQUAL to bare metal (no HT)Performance ~EQUAL to bare metal (no HT)

Virtualization ReferencesVirtualization References

•• VMWareVMWare VMFS/RDM comparison: VMFS/RDM comparison: 
http://www.vmware.com/files/pdf/performance_char_vmfs_r
d dfdm.pdf

•• General “good references”:General “good references”:

– http://technet.microsoft.com/en-
us/magazine/2008.10.higha.aspx?pr=blog

– http://www.vmware.com/pdf/Perf_Best_Practices_vSphp p p
ere4.1.pdf

– http://www.redbooks.ibm.com/abstracts/sg247590.html
?Open

– http://docs.hp.com/en/5900-0578/ch05s04.html
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Wrap UpWrap Up

•• Questions?Questions?

Th k  f  tt di !Th k  f  tt di !•• Thank you for attending!Thank you for attending!


