Zero-Downtime SAP
HANA: High Availability
with Pacemaker Cluster

In today's digital economy, where system outages can cost enterprises
millions of dollars per hour, implementing robust High Availability (HA)
and Disaster Recovery (DR) solutions for SAP HANA in-memory database
has become mission-critical. This presentation delivers an in-depth
exploration of architecting zero-downtime SAP HANA environments using
Pacemaker cluster, with a specific focus on performance-optimized Scale-
Up and Scale-Out Systems Replication configurations that achieve sub-
minute Recovery Time Objectives (RTOs).
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The Three Pillars of SAP HANA High
Availability

Fault Tolerance Disaster Recovery Tenant Replication
Guaranteeing continuous operations Protecting against catastrophic events Managing multiple SAP HANA tenants
through system replication and with geographically dispersed data (instances) with independent failover

seamless failover, minimizing downtime  centers and rapid recovery strategies for ~ capabilities, enabling targeted recovery
and preserving data integrity. business continuity. and resource optimization.



Achieving 99.999%
Uptime with Advanced
Features

System Replication

Ensuring high availability by
maintaining a synchronized
secondary instance, ready to
take over in case of a primary
instance failure. This technique
guarantees minimal downtime
and maintains data
consistency.

Time Travel Capabilities

Active/Active
Configurations

Maximizing system utilization
by allowing read-only access to
the secondary instance. This
approach provides a
performance boost and
improves resource allocation
while maintaining high
availability.

Recovering from data corruption or accidental changes by leveraging
SAP HANA's Time Travel functionality. This powerful feature enables
rollback to previous points in time, protecting data integrity and

ensuring resilience.




Real-World Success
Stories and Testing
Frameworks
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Prevented Data Loss Comprehensive Testing
Discover how rigorous testing of HA Framework

cluster identified and mitigated Learn about the comprehensive
potential data loss incidents during  testing framework covering various
planned maintenance, ensuring scenarios including graceful

business continuity and protecting  failover, primary/secondary node

critical information. crashes, and maintenance
windows, ensuring the robustness
and reliability of your HA solution.




Maximizing Performance:
Strateqgic Scale-Up and
Scale-Out System
Replication Architectures

1 Intelligent Resource 9 Seamless Failover

Allocation Strateqgies

Leverage advanced SAP Implement pre-loaded
HANA configurations that secondary instances with
dynamically allocate up to sophisticated

90% of node resources, synchronization

optimizing computational mechanisms, achieving sub-
efficiency and eliminating minute failover times and
potential performance guaranteeing near-zero
bottlenecks. operational interruption

during critical system events.
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Leveraging Active/Active (Read Enabled)
Configurations

Dynamic Read Distribution Linear Performance Scaling
Intelligently distribute read-only transactions across Unlock up to 100% additional computational capacity by
synchronized HANA instances, minimizing primary instance enabling parallel read workloads across primary and

load and improving overall system responsiveness secondary nodes without compromising data consistency



Implementing Foolproof Takeover Decision

Frameworks

Conduct comprehensive node health
assessments using multi-
dimensional metrics: Analyze system
performance, memory utilization,
network connectivity, and real-time
response times to create a holistic
view of cluster node status.

Implement SAP Note 2063657 best
practices: Integrate SAP's official
guidelines for configuring precise
failover thresholds, defining
weighted decision matrices, and
establishing automatic recovery
protocols.

Design adaptive failover strategies
with intelligent resource
management: Create dynamic
decision frameworks that prioritize
workload continuity, minimize
potential data loss, and optimize
computational resource allocation
during node transitions.



Architecting for Scalability and Future Growth

Predictive Scaling

Anticipate future growth and design your HA solution with scalability in mind,
ensuring seamless expansion and adaptation as your business demands increase.

Modular Design

) Build a modular architecture, allowing for incremental scaling and
easy addition of new components as your system expands,
maintaining flexibility and adaptability.

Automated Provisioning

Embrace automated provisioning tools to simplify

3 infrastructure management and enable rapid scaling,
ensuring agility and responsiveness in a constantly evolving
environment.



Securing Your High
Availability Architecture

Access Control

1 Implement strict access control measures to restrict
unauthorized access to your HA infrastructure, protecting
critical systems and sensitive data.

Data Encryption

2 Ensure data confidentiality and integrity through encryption
at rest and in transit, safeguarding sensitive information
from potential breaches.

Regular Security Audits

3 Conduct regular security audits to identify vulnerabilities
and implement necessary security updates, ensuring the
ongoing protection of your HA architecture.




Monitoring and Maintenance for Optimal
Performance

Real-Time Monitoring Proactive Maintenance

Deploy advanced monitoring solutions like Prometheus and Develop a comprehensive, risk-based maintenance strategy
Grafana to continuously track critical performance metrics that includes automated patch management, regular system
such as CPU utilization, memory consumption, network health assessments, performance tuning, and scheduled

latency, and system response times. infrastructure reviews.



Key Takeaways and Next
Steps

By leveraging Pacemaker cluster and implementing best practices for
system replication, Active/Active configurations, and robust failover
mechanisms, you can achieve a true zero-downtime SAP HANA
environment, maximizing system availability and resilience. Remember to
prioritize testing, security, and ongoing monitoring to maintain optimal
performance and ensure the long-term success of your high availability
solution.
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