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When Systems Fall,

Every Second
Counts



What Is Business Continuity Disaster Recovery
(BCDR)?

According to IBM (2023), BCDR is a comprehensive process that enables
organizations to rapidly return to normal operations following a disruptive event. It

combines:

Q Business Continuity

Strategies to maintain essential functions during a crisis

Q Disaster Recovery
0 <
Technical procedures to restore IT systems and infrastructure after «C\’ /§
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disruption



Business Continuity Plan (BCP)

A Business Continuity Plan ensures that critical business operations
continue during and after a disruptive event. Unlike disaster recovery, BCP

takes a holistic view of the entire organization.

Key Components:

« Riskassessmentand businessimpact analysis
« Critical function identification

« Recovery strategies for all departments

«  Crisis communication protocols

« Employee safety procedures

- Alternate work arrangements




Disaster Recovery Plan (DRP)

A Disaster Recovery Plan focuses specifically on restoring IT systems,
infrastructure, and data after a disruptive event. It's the technical

component of your overall business continuity strategy.

Key Components:

« Systeminventory and dependencies

- Backup andrestoration procedures

« Recovery time and point objectives

« Technical recovery teams and responsibilities
« Infrastructure failover mechanisms

- Testing and validation protocols




Aspect
Focus
Scope
Timing
Objective

Teams

Key Differences at a Glance

Business Continuity Plan

Overall business operations
Comprehensive, organization-wide
Before, during, and after disruption
Maintain critical functions

Cross-departmental leadership

Disaster Recovery Plan

IT systems & data

Technical infrastructure
Primarily post-disaster
Restore systems to operation

IT & technical specialists

While distinct in focus, effective organizations integrate both plans to create a comprehensive resilience strategy.



Real-World Example: Power
Outage

Business Continuity
Response

Activate backup generators for

critical facilities
Reroute customer calls to

unaffected locations
Deploy staff to alternate work sites

Initiate emergency communication

plan
Prioritize essential customer

services

Perform controlled shutdown of

vulnerable systems
Activate backup power for critical

servers
Monitor network infrastructure for

damage
Restore data from backups as

needed
Verify system integrity before

resuming operations




Disaster Scenarios & Risk Assessment

Effective disaster recovery planning begins with identifying potential threats to your systems and
infrastructure. Comprehensive risk assessment evaluates both the likelihood and potential impact

of various scenarios.
4 )

Natural Disasters

Floods, earthquakes, hurricanes, wildfires, extreme weather events

\_ J
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Cyberattacks
Ransomware, malware, DDoS attacks, data breaches, insider threats
\§ J
4 )

Technical Failures
Hardware failures, software bugs, power outages, network disruptions
\_ J
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Human Factors

Operator error, accidental deletions, physical sabotage, social engineering
\_ J
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Network Infrastructure
Blueprint

A comprehensive network infrastructure blueprint provides the roadmap for

recovery teams. This documentation is crucial for understanding system

dependencies and guiding restoration efforts.

What to Include: Documentation Tools for Creation:
« Network topology Best Practices: « Visioor LucidChart
diagrams * Usestandardized . Network discovery
- Server symbols tools
configurations *  Update after every . Configuration
- Data flow mapping change management

« Store copies offsite




Recovery Objectives: RTO &

RPO

\

Recovery Time Objective (RTO)
Maximum acceptable time to restore systems after a disruption
« Measured in minutes, hours, or days

Shorter RTO = higher costs

Mission-critical systems require shortest RTO

« Example: E-commerce platform RTO = 15 minutes

-

/

Recovery Point Objective (RPO)
Maximum acceptable data loss measured in time
Determines backup frequency
Shorter RPO = more frequent backups

« Transaction-heavy systems need shorter RPO

« Example: Financial database RPO = 5 minutes




Data Backup & Recovery Strategies

Robust backup strategies form the foundation of disaster recovery.

The right approach balances recovery speed, storage efficiency, and

cost considerations. \

Essential Components:

Regular backup schedules aligned with RPO L OCAL
Geographically distributed storage locations r > STORAGE

Encryption for data at rest and in transit

Automated verification and integrity checks

Documented restoration procedures
Regular testing of recovery processes

OFFSITE |
—— STORAGE




Types of Backups
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Full Backups Incremental Backups Differential Backups
Complete copy of all selected data Only changes since last backup All changes since last full backup

« Comprehensive protection « Fastest backup method « Balance of speed and simplicity

« Simplest to restore from « Minimal storage requirements « Moderate storage needs

« Time and storage intensive « Complexrestoration process « Simpler than incremental restore
« Typically run weekly « Requires previous backups « Larger than incremental backups

Most organizations implement a hybrid strategy, combining different backup types to balance efficiency and recovery needs.



Backup Storage Options

il

On-premises
servers

\
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Physical Cloud
tape storage data centers
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On-Premises Storage
Local disk arrays, tape libraries, and NAS devices
Pros: Fast recovery, full control
Cons: Vulnerable to site disasters
- J
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Offsite Physical Storage
Tape rotations, disk shipping to secondary locations
Pros: Air-gapped security, site protection
Cons: Slow recovery, manual processes
- J
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Cloud Backup Solutions
Specialized backup services, object storage, l1aaS
Pros: Scalable, geo-redundant, low maintenance
Cons: Bandwidth dependent, potential costs
- J




Best Practices for Backup

Automate Backup Processes

Human-initiated backups are prone to inconsistency and
oversight. Implement automated scheduling with monitoring and
alerting for backup failures. Consider tools like Veeam,

Commvault, or cloud-native solutions.

~N

Encrypt Backup Data

Backup data often contains your most sensitive information.
Apply strong encryption both in transit and at rest. Use industry-

standard algorithms and secure key management practices.

Implement 3-2-1 Strategy

Maintain at least 3 copies of data on 2 different media types with
1 copy stored offsite. This approach provides multiple recovery

paths and protection against various failure scenarios.

Test Restore Procedures

Untested backups are potentially worthless. Regularly validate
restoration processes through scheduled recovery tests,
documenting time to restore and success rates. Fix issues

before real disasters occur.




What Is Failover?

Failover is an automated process that switches operations from a primary
system to a secondary backup system when the primary experiences

failure or unplanned downtime.

Key Characteristics:

@__,

Automated detection of failures through health monitoring
Rapid transition to maintain service continuity

Minimal disruption to end users and business operations

Configurable thresholds to determine when failover occurs

Effective failover is essential for meeting strict RTO requirements and

maintaining high availability for critical systems.




Types of Failover

-

-

Active/Passive Failover
Primary system handles all operations while secondary standby system remains
idle until needed

« Secondary system activated only during failure
« Cost-effective for non-critical workloads

« May involve brief transition period

« Examples: Backup database servers, secondary domain controllers

.

\

Active/Active Failover

Multiple systems operate simultaneously, sharing workload and providing

immediate backup

No idle resources—all systems productive
Instant failover with no transition delay

Higher implementation complexity

Examples: Load-balanced web servers, distributed database clusters

/

Active-Active




Redundancy in Systems and Networks

Redundancy eliminates single points of failure by duplicating critical components throughout your
infrastructure. This approach ensures that no individual component failure can bring down the entire

system.

-
4 Component Redundancy

Duplicate hardware components like power supplies, RAID arrays, and network interfaces within

_‘_, systems
\_
- R p
System Redundancy
() . — : : . : :
( &/ p, Multiple servers performing identical functions, often in a cluster configuration
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Network

Redundangy_ _ -
Multiple connection paths, routers, and switches to eliminate network bottlenecks

\_
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Geographic Redundancy

Distributed data centers in different locations to protect against regional disasters

\_




A systematic approach to creating, documenting, and maintaining your technical recovery strategy



Step 1: Inventory Critical Assets

The foundation of any effective disaster recovery plan is a comprehensive inventory
of all critical IT assets. This catalog provides the roadmap for what must be

recovered and in what order.

Essential Components to Document:

Hardware: Servers, storage systems, network devices, specialized equipment

Software: Operating systems, applications, databases, middleware, custom code

Data: Databases, file shares, configuration data, user information
Network: Connectivity paths, bandwidth requirements, security controls
Dependencies: Integration points, service relationships, data flows

External Services: Cloud providers, SaaS applications, third-party APIs




Step 2: Conduct Business Impact Analysis (BIA)

Identify Critical Functions

Work with business stakeholders to determine which
functions are most essential to operations and prioritize

them for recovery.

Map Dependencies

Document the systems, data, and resources required to
support each critical function, including upstream and

downstream dependencies.

Prioritize Recovery Sequence

Create a tiered recovery priority list that guides the order of

system restoration efforts during an actual disaster.
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Assess Potential Impacts

For each function, calculate financial, operational, and
reputational impacts of various outage durations (1 hour, 4

hours, 1day, 1week).

Define Recovery Objectives

Establish specific RTO and RPO values for each system

based on business requirements and impact assessments.



Step 3: Develop Recovery Strategies

With critical systems identified and prioritized, the next step is determining
howeach will be recovered. The right strategy balances recovery speed,

complexity, and cost considerations.

Key Considerations:

« Alignment with established RTO/RPO objectives
« Available budget and resource constraints

- Existinginfrastructure and capabilities

« Technical skill sets of recovery teams

« Geographic distribution requirements

/

On-Premises Recovery

Traditional approach using owned backup hardware at primary or

alternate sites

-
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Cloud-Based Recovery

Leveraging laaS platforms for on-demand recovery environments

-
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Hybrid Approaches

Combining on-premises and cloud resources for optimized recovery

-
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DRaaS Solutions

Managed Disaster Recovery as a Service offerings providing complete

solutions
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Step 4: Document the Plan

1

A disaster recovery plan is only as good as its documentation. When disaster strikes, clear and accessible procedures are critical for effective

response.

Essential Plan Components:

« Planactivation criteria

- Emergency contact information

« Recovery teamroles and responsibilities
« Step-by-step technical procedures

« External vendor contact information

Documentation Best Practices:

« Useclear, concise language

« Include diagrams and flowcharts

« Create checklists for key tasks

« Storein multiple accessible locations

« Ensure offline availability

Format Considerations:

« Printable hard copies

- Mobile-accessible digital versions

« Quickreference cards for critical steps
« Video walkthroughs of complex

procedures



Step 5: Test and Update Regularly

Untested disaster recovery plans often fail when needed most. Regular testing validates

procedures, identifies gaps, and builds team competency.

\/

Tabletop Exercises
Discussion-based walkthroughs of recovery scenarios

- Lowimpact, high frequency (quarterly)

- Validates procedures and communication

Component Testing
Testing recovery of individual systems or applications

«  Moderate impact, scheduled rotations

Validates technical procedures

Full-Scale

gimulations .
omprehensive recovery of all critical systems

High impact, biannual recommended

« Validates end-to-end capabilities

After each test, document findings, lessons learned, and update the plan
accordingly. Remember to revise plans after infrastructure changes,

business shifts. or staffing adiustments.



Business Continuity Planning Essentials
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Communication Plans Alternate Work Arrangements Supply Chain Resilience
Establish clear protocols for internal and Enable workforce productivity regardless Ensure critical supplies and services
external communication during of facility availability: remain available:
disruptions: « Remote work capabilities and « Vendor redundancy for critical
« Emergency notification systems for required technologies services
staff « Alternate office locations or hot site « Alternative procurement channels
»  Customer communication templates arrangements - Inventory management for essential
and channels « Essential equipment and resource supplies
* Mediaresponse strategies and distribution - Service level agreements with
designated spokespersons « Cross-training staff for critical recovery provisions
« Regular status update schedules and functions

formats



Modern Trends and Technologies in DR &
BC

Leveraging emerging solutions to enhance resilience and recovery capabilities



Cloud Disaster Recovery and DRaaS

Cloud-based disaster recovery solutions have revolutionized the industry, making enterprise-grade

capabilities accessible to organizations of all sizes while reducing capital expenditures.

4 N\ ( )
Infrastructure as a Service (laaS) Disaster Recovery as a Service
Recovery (DRaaS)

Using cloud platforms like AWS, Azure, or Fully managed solutions from providers like
GCP to create on-demand recovery Zerto, Veeam, and VMware that handle
environments that remain dormant until replication, testing, and orchestrated

\_ heeded. ) \_recovery. )
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Cloud-to-Cloud
grg’?elé’l{ilr[m)g cloud-native workloads and SaaS data through dedicated backup solutions designed
for cloud environments.

Key Benefits:

« Pay-as-you-go economics with minimal upfront investment
«  Global availability zones for geographic redundancy
«  Elastic scalability to match recovery needs

« Reduced technical complexity through managed services



Automation and Orchestration

Modern disaster recovery leverages automation to eliminate human error, reduce recovery times, and enable complex recovery sequences with

minimal manual intervention.

Recovery Orchestration

End-to-end automation of the entire recovery process, including
dependency management, sequencing, and verification steps.

Solutions like Zerto and VMware SRM provide templates for

~

Infrastructure as Code (laC)

Using tools like Terraform and CloudFormation to define recovery
environments as code that can be automatically deployed during

disasters, ensuring consistent and repeatable results.

~

common recovery scenarios. ) )
) )

Continuous Testing Automation Self-Healing Systems

Automated validation of recovery capabilities through non- Advanced platforms that automatically detect and remediate

disruptive testing that verifies recoverability without impacting common failure scenarios without human intervention, often

production systems. Solutions can automatically document test resolving issues before they cause significant disruption.

results and compliance. ) )




Cyber Resilience and Ransomware Defense

Modern disaster recovery must address the growing threat of ransomware and sophisticated

cyberattacks that specifically target backup systems and recovery capabilities.
Critical Protections:
Immutable Backups
Write-once-read-many (WORM) storage that cannot be altered or deleted once written, even
by administrators
Air-Gapped Storage

Physically or logically isolated backup repositories with no direct network connection to

production

Multi-Factor

Authentication = S
Requiring multiple verification methods before backup access or recovery initiation

Anomaly Detection

Al-based monitoring to identify unusual backup patterns that may indicate attack

96 %

Ransomware Defense System




Al and Predictive Analytics

Artificial intelligence and machine learning are transforming disaster recovery from
reactive to proactive by predicting potential failures before they occur and optimizing

recovery strategies.

Key Applications:

Predictive Failure Analysis: Detecting early warning signs of potential hardware

failures or system degradation

Anomaly Detection: Identifying unusual patterns that may indicate security breaches

or data corruption
Optimized Recovery Routing: Determining the fastest recovery paths based on

current conditions and resources

Automated Risk Assessment: Continuously evaluating infrastructure for potential

vulnerabilities or single points of failure
Impact Prediction: Modeling the potential business impact of various failure scenarios

These capabilities enable organizations to address potential issues before they cause

outages and optimize recovery strategies for faster restoration.



Real-World Lessons and Case
Studies



Case Study: Major Retailer's Network Outage

Challenge

A multinational retailer with 500+ locations faced a Category 4 hurricane that threatened to disable
their primary data center in Florida. The potential impact included:
. Loss of point-of-sale capabilities across the region

. E-commerce platform unavailability

Supply chain management disruption @——\
Z

. . d
Estimated revenue impact of S2M per hour \w \:'
. o—=g —
Solution o r
-= o |$
The retailer had implemented a comprehensive disaster recovery solution featuring: (@) /\/\l\/\— >
ool .
. Multi-site active/active infrastructure across three regions le
«  Automated failover with DNS and load balancing 2N

. Real-time data replication with RPO under 5 minutes

. Cloud-based backup with 15-minute recovery capabilities

Results




Case Study: Financial Firm's Ransomware Recovery

Challenge

A mid-sized financial services firm with 200 employees and $S2B in managed assets was targeted by a

sophisticated ransomware attack that:

«  Encrypted critical database servers and file shares

—. | «  Demanded $1.5M ransom for decryption keys

Ransomware . .
Attack «  Specifically targeted backup servers first

« Threatenedto publish client financial data

Solution

M M\ —
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| The firm had implemented a multi-layered cyber-resilient DR strategy:

= 7= | h — 7"jb\ | « Immutable backupsin S3 Object Lock storage
= j | OF / | ‘,’ =
—) e 5/ /)

4 « Air-gapped copies in an isolated environment
ps [

« DRaaS platform with isolated recovery capabilities

« Automatedrecovery testing and validation

Results

«  Complete recovery within 2 hours with zero data loss
« Noransom payment necessary
«  Maintained regulatory compliance throughout

«  Enhanced reputation through transparent communication



Key Takeaways

' e

Integrated Approach

Business continuity and disaster recovery are complementary
disciplines that must work together. Technical recovery
capabilities should align with and support business priorities,

while business processes must accommodate technical realities.

Clear Objectives

Establish specific, measurable recovery objectives (RTO/RPO) for
each critical system based on business impact. These targets
guide technology investments and recovery strategies, ensuring

resources are allocated appropriately.

L

Continuous

B@&'@M@E@@e‘?{/ iIsnota "setitand forget it” initiative. Regular

testing, updates, and refinements are essential as threats evolve,
technologies change, and business needs shift. Treat your DR

plan as a living document.

Modern Solutions

Leverage cloud platforms, automation, and Al to enhance
resilience and recovery capabilities while optimizing costs. These
technologies make enterprise-grade disaster recovery accessible

to organizations of all sizes.



Your Next Steps: Build Resilience

TOday Assessment

Conduct a comprehensive risk assessment and business impact

analysis to identify vulnerabilities and priorities.

Implementation

Invest in appropriate backup, failover, and redundancy solutions

aligned with your recovery objectives.

Refinement

Continuously improve your resilience posture based on testing

results and changing conditions.

bodo

Planning

Develop and document your DR and BC plans with clear roles,

responsibilities, and procedures.

Testing

Reqgularly validate your recovery capabilities through tabletop

exercises and technical simulations.

Protect your business, your data, and your

future.
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