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Executive Summary

This proposal addresses the upgrade of the Redis installation currently in use at
DocuPal Demo, LLC. The primary goals of this upgrade are to boost performance,
enhance stability, and take advantage of the newest features available in Redis.

Objectives and Benefits

Stakeholders can expect several key improvements, including faster data access,
lower latency, and better responsiveness for applications. The upgrade will also
improve the scalability of the Redis cluster.

Scope and Timeline

The project's scope includes upgrading the Redis cluster to the most recent stable
version. The projected timeline for this upgrade is approximately three months,
allowing for thorough planning, testing, and deployment.

Current Environment Assessment

DocuPal Demo, LLC currently operates using Redis version 5.0.7. The Redis
installation is configured as a clustered deployment, consisting of 6 nodes. This
clustered architecture was implemented to provide high availability and data
redundancy.

Performance and Bottlenecks

The current Redis setup experiences occasional performance bottlenecks,
particularly during peak usage periods. High latency has been observed during
these times, impacting the speed of document generation and overall user
experience. The system also faces limitations when handling larger datasets, which
affects scalability.

The above chart illustrates the latency trend over the past 12 months. As shown,
latency has generally increased, with spikes during peak months.
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This chart shows the increasing trend of data size handled by Redis over the last 12
months, indicating growing demands on the system.

Impact on Business Operations

The slow data retrieval times directly affect document generation speed. This, in
turn, degrades the user experience and can lead to decreased productivity.
Addressing these performance issues is crucial for maintaining efficient business
operations and ensuring customer satisfaction. The current Redis setup's
limitations hinder our ability to scale effectively and meet the increasing demands
of our growing business.

Upgrade Objectives and Scope

The primary objective of this Redis upgrade is to enhance the performance, stability,
and functionality of the existing Redis infrastructure at DocuPal Demo, LLC. This
will be achieved through several key improvements:

« Improved Memory Management: Upgrading Redis will optimize memory
usage, leading to greater efficiency and reduced operational costs.

« Enhanced Replication: The upgrade aims to strengthen data replication
processes. This ensures higher data availability and disaster recovery
capabilities.

» New Data Types Support: The updated Redis version will enable the use of
new data types. This will provide greater flexibility in data modeling and
application development.

Scope of the Upgrade

This upgrade project encompasses the entire Redis cluster. The cluster consists of
all six nodes currently in operation. The upgrade will be performed on each node.
The upgrade will not include cloud migration.

Technical Evaluation

This section assesses the technical aspects of upgrading our Redis installation. We
will cover compatibility, architectural changes, and dependencies.
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Compatibility Assessment

We need to address compatibility issues with our current client libraries and
application code. The upgrade may require minor adjustments to client applications.
These adjustments will ensure we can effectively use the new Redis features.

New Feature Integration

This upgrade allows us to leverage Redis Streams. Redis Streams provides real-time
data processing and improved pub/sub capabilities. We can use Redis Streams to
enhance our data streaming and messaging infrastructure.

To visualize the feature enhancements across Redis versions, consider the following
feature comparison:

Architectural Impact
The upgrade might introduce architectural changes. We will evaluate these changes

to minimize disruption. Our goal is a smooth transition while enhancing overall
system performance.

Dependency Analysis
We will review dependencies to identify potential conflicts. This review will ensure

that all components work well with the upgraded Redis version. Thorough
dependency analysis is crucial for a stable environment.

Resource Requirements

The upgrade will require resources. These include server capacity, network
bandwidth, and storage. We will assess these needs to ensure we have sufficient
resources for the upgraded Redis instance.

Performance Benchmarks

Before and after the upgrade, we will conduct performance benchmarks. These

benchmarks will measure the impact of the upgrade on our system's performance.
We will monitor metrics like latency, throughput, and resource utilization.
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Risk Assessment

We have identified potential risks associated with the upgrade. These risks include
data loss, system downtime, and application incompatibility. We will implement
mitigation strategies to minimize these risks. This approach ensures a smooth and
secure upgrade process.

Performance Benchmarking and Testing

To validate the benefits of the Redis upgrade, we conducted thorough performance
benchmarking using realistic DocuPal Demo, LLC workloads. These tests simulated
both peak and average usage scenarios to provide a comprehensive understanding
of the upgraded Redis performance. The benchmarks focused on key metrics,
including latency, throughput, and resource utilization, comparing the current Redis
version with the proposed upgraded version.

Latency

Latency measures the time it takes to process a request. Reducing latency improves
application responsiveness and user experience. The benchmark tests showed a
significant improvement in average latency after the upgrade.

Upgraded Redis demonstrates a 30% reduction in average latency. This means
faster response times for DocuPal Demo, LLC applications that rely on Redis.

Throughput

Throughput measures the number of operations that can be processed per unit of
time. Higher throughput indicates better performance and scalability. The upgraded
Redis version demonstrated improved throughput under DocuPal Demo, LLC typical
workloads.

The upgrade will increase the capacity of the Redis installation. This is due to the
improved throughput.
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Resource Utilization

Resource utilization focuses on memory and CPU usage. Optimizing resource
utilization ensures efficient use of infrastructure and can reduce costs. Post-
upgrade, the resource requirements will change. We anticipate increased memory
allocation per node. We might need to make adjustments to CPU allocation as well.
These adjustments will ensure that Redis operates efficiently and handles the
workload effectively.

The following table shows the changes in resource utilization:

Resource Current Redis Upgraded Redis
CPU Usage 50% 45%
Memory Usage 60% 70%

These benchmarks provide a data-driven basis for understanding the benefits of the
Redis upgrade. The results demonstrate that the upgrade will improve performance
and efficiency for DocuPal Demo, LLC.

Risk Assessment and Mitigation

This section identifies potential risks associated with the Redis upgrade and
outlines mitigation strategies to minimize their impact.

Potential Risks

Several technical and operational risks could arise during the Redis upgrade
process. These include:

» Data Loss: A risk of data loss exists during the data migration phase.

» Application Downtime: The upgrade process may lead to application
downtime, impacting users.

« Compatibility Issues: Unforeseen compatibility issues between the upgraded
Redis version and existing applications are possible.

Mitigation Strategies

To address these risks, we will implement the following mitigation strategies:
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« Data Backup and Replication: We will perform a complete backup of the Redis
data before initiating the upgrade. We will utilize Redis replication to ensure
data redundancy and minimize the risk of data loss.

 Rolling Upgrade: A rolling upgrade strategy will be employed to minimize
application downtime. This involves upgrading Redis instances one by one,
ensuring continuous service availability.

» Compatibility Testing: Thorough compatibility testing will be conducted in a
staging environment before the production upgrade. This testing will identify
and resolve any compatibility issues between the upgraded Redis version and
existing applications.

Contingency Measures

A comprehensive rollback plan will be in place to address critical failures during the
upgrade process. This plan includes:

 Rollback Procedure: A documented procedure for reverting to the previous
Redis version in case of critical issues.

« Automated Rollback: If possible, automated rollback mechanisms will be
implemented to expedite the rollback process.

» Dedicated Support Team: A dedicated support team will be available during
the upgrade process to address any issues promptly.

Migration Strategy and Implementation
Plan

The Redis upgrade will be executed in a phased approach to minimize disruption
and ensure a smooth transition. This strategy focuses on thorough testing,
controlled rollout, and continuous monitoring.

Phased Implementation

The upgrade process is divided into two key phases:

1. Staging Environment Testing and Validation (1 Month): This initial phase
involves deploying the new Redis version in a dedicated staging environment.
The Engineering Team will conduct comprehensive testing, including
performance benchmarks, data integrity checks, and application compatibility
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testing. This phase aims to identify and resolve any potential issues before
impacting the production environment. The Product Team will also participate
by validating key application features against the upgraded Redis instance.

2. Production Cluster Rolling Upgrade (2 Months): Upon successful validation in
the staging environment, a rolling upgrade of the production Redis cluster will
commence. This approach involves upgrading nodes one at a time, ensuring
continuous availability and minimal performance impact.

Step-by-Step Upgrade Process

The following steps will be taken during the production cluster rolling upgrade:

1. Backup Current Node: Before upgrading a node, a full backup will be created to
ensure data recovery in case of unforeseen issues.

2. Isolate Node: The node being upgraded will be temporarily isolated from the
cluster to prevent data inconsistencies.

3. Upgrade Redis Version: The new Redis version will be installed and configured
on the isolated node.

4. Data Migration (if required): If the upgrade involves data format changes, data
migration will be performed on the upgraded node.

5. Rejoin Node to Cluster: The upgraded node will be rejoined to the cluster.

6. Verification: The Engineering Team will verify the node's functionality and
data integrity after it rejoins the cluster.

7. Repeat: Steps 1-6 will be repeated for each node in the cluster until all nodes
are upgraded.

Roles and Responsibilities

» Engineering Team: Responsible for executing the upgrade process,
performing testing, and resolving technical issues.

» Operations Team: Responsible for providing the necessary infrastructure,
monitoring the upgrade process, and ensuring system stability.

« Product Team: Responsible for validating application functionality and
ensuring that the upgrade does not negatively impact user experience.
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Fallback Plan

In the event of critical issues during the upgrade process, a rollback plan will be
implemented:

1. Identify Issue: The Engineering Team will identify the root cause of the issue.

2. Isolate Impact: The impact of the issue will be isolated to prevent further
damage.

3. Restore Backup: The backup of the affected node will be restored.

4. Revert Version: The Redis version on the affected node will be reverted to the
previous version.

5. Rejoin Cluster: The reverted node will be rejoined to the cluster.

6. Analysis and Resolution: A thorough analysis of the issue will be conducted,
and a resolution will be developed before attempting the upgrade again.

Post-Upgrade Validation

After the upgrade is complete, the following validation steps will be performed:

» Performance Testing: Performance benchmarks will be run to ensure that the
upgraded Redis cluster meets the required performance levels.

« Data Integrity Checks: Data integrity checks will be performed to verify that
no data loss or corruption occurred during the upgrade.

« Application Functionality Verification: The Product Team will verify that all
application features are functioning correctly with the upgraded Redis cluster.

Cost Analysis and Resource
Requirements

The Redis upgrade involves several cost components. These include capital
expenses, operational expenses, and resource requirements. We anticipate that the
upgrade will ultimately lead to cost savings through improved resource utilization.
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Capital Expenses

Capital expenses primarily cover potential hardware upgrades. A detailed
assessment will determine if current infrastructure can support the upgraded Redis
version. If not, the cost of new servers or cloud resources will be included.

Operational Expenses
Operational expenses will increase in some areas. Enhanced monitoring tools may
be needed to manage the upgraded Redis instance. Ongoing maintenance will also

contribute to operational costs. However, these increases should be offset by long-
term efficiencies.

Potential Cost Savings
The upgrade offers opportunities for cost savings. Improved resource utilization can
lead to reduced server costs. Automation and streamlined processes can lower

operational overhead. These savings will contribute to a faster return on
investment.

Resource and Training Needs
The Engineering Team will require training on new Redis features. Training should

also cover operational best practices for the upgraded environment. This
investment ensures the team can effectively manage and optimize the new system.

Cost Breakdown

The following table provides an overview of the estimated costs:

Item Estimated Cost (USD)
Hardware Upgrades S0 - $10,000
Monitoring Tools $1,000 - $3,000
Training $2,000 - $5,000
Maintenance (Annual) S500 - $1,500
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Maintenance 8%

Monitoring 15%

Security and Compliance Considerations

This Redis upgrade prioritizes enhanced security and adherence to compliance
standards. The new Redis version includes improved access control mechanisms. It
also offers stronger encryption capabilities. These features will significantly bolster
our data protection measures.

Security Enhancements

The upgrade necessitates a review and update of our existing security
infrastructure. This includes:

« Firewall Rules: Updating firewall rules to reflect the new Redis instance
configurations.

« Access Controls: Refining access controls to ensure only authorized personnel
and applications can access Redis data.

« Encryption Protocols: Implementing the latest encryption protocols to protect
data in transit and at rest.

These updates will minimize potential vulnerabilities and safeguard sensitive
information.
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Compliance

This upgrade is crucial for maintaining SOC 2 compliance. SOC 2 emphasizes data
security and access controls. By implementing the security enhancements included
in the new Redis version, we reinforce our commitment to meeting these rigorous
compliance requirements. The enhanced access controls and encryption directly
address SOC 2 mandates related to data protection. This ensures the confidentiality,
integrity, and availability of our systems and data. Regular audits and assessments
will be conducted to verify ongoing compliance.

Conclusion and Recommendations

The current Redis installation presents a bottleneck to overall system performance.
This proposal outlines a path to upgrade Redis and unlock substantial performance
improvements and access to new features.

Key Benefits Revisited

Upgrading Redis offers several key advantages:

« Enhanced performance and reduced latency
« Improved data management capabilities

« Strengthened security posture

« Better compliance adherence

Recommended Action

We recommend moving forward with the Redis upgrade as outlined in this
proposal. This includes adhering to the proposed timeline and implementing the
recommended mitigation strategies to minimize potential risks.

Next Steps

To initiate the upgrade process, we advise the following:

1. Create a dedicated staging environment mirroring the production setup.
2. Thoroughly test the upgrade process in the staging environment.
3. Validate application compatibility and performance after the upgrade.
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4. Once testing is complete and satisfactory, schedule the upgrade for the
production environment during a maintenance window.
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