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Databases are often subject to periods of high
traffic, whether due to planned events like Black
Friday, Cyber Monday, or other remarkable dates or
unexpected traffic surges caused by content going
viral or distributed denial-of-service (DDoS) attacks.
No matter what causes them, during these high-
traffic periods, your database infrastructure will be
tested, and failure to adequately prepare can lead
to performance issues, downtime, frustrated users,
or worse.

This guide is designed to provide DBAs, developers,
and IT professionals with the knowledge and tools
to ensure your database is ready to handle an influx
of traffic, minimizing disruptions and maintaining a
positive user experience.
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Common challenges
faced during high-traffic events

High-traffic events can lead to a dramatic increase in database requests, exposing weaknesses in
your database architecture, including:

Slow query response: As more queries hit the database, response times can slow, leading to
sluggish page loads and transactions.

Scalability issues: A database not designed with scalability in mind may struggle to handle sudden
increases in volume, limiting how quickly or efficiently it can grow to meet demand.

Resource saturation: Large amounts of traffic can exhaust the available resources, leading to
system crashes or severe performance degradation. This could be due to maxed-out CPU usage,
depleted memory, or limited disk IO, which can hinder a database’s ability to serve requests.

Replication lag: High-traffic events can introduce significant replication lag for databases relying
on replication to distribute load or ensure data redundancy. This delay in synchronizing data across
primary and replica databases can lead to inconsistency and affect application logic.

Security vulnerabilities: Cyber attackers often exploit high-traffic periods, knowing systems are
stressed and might be more vulnerable to attacks.

Understanding these challenges is the first step in optimizing your database for high-traffic events.
Next, we'll examine nine strategies to address these kinds of issues before they can even happen.
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Ensure your database
can handle high-traffic events

1. Build a traffic calendar

In preparing for high-traffic events, an important step is
establishing a dedicated calendar specifically designed to track
expected surges in traffic. Think holidays, major sales events, or
other dates that tend to drive lots of visitors your way. Of course,
you can't foresee every last spike — things like cyber threats can
really throw an IT team for a loop. But having a well-maintained
calendar can provide invaluable foresight.

A traffic calendar serves as a proactive, predictive tool, allowing
your team to prepare for known events that historically increase
website activity.

2. Have resources available

Ensuring your database can handle high-traffic events requires
more than just robust hardware, software, and architecture —

you need a team ready to tackle any issues. During these peak
periods, the workload can intensify, with the team needing to
promptly address system glitches and performance bottlenecks.
This challenge is magnified in global operations where the
concept of downtime doesn't exist due to the continuous nature of
online traffic across different time zones.

To keep everything running smoothly, it's crucial to have sufficient
skilled staff available or on-call 24/7. This team should cover all
necessary time zones and possess the expertise to identify and

solve problems quickly. An “all-hands-on-deck” approach is often
required during critical events to ensure issues get solved before
they turn into bigger headaches that impact your service quality
or availability.

By maintaining an adequate support team, especially during
these critical periods, you can significantly enhance your
database’s resilience against high-traffic demands. But it all starts
with the planning phase - getting a head count of the resources
and staffing you'll need, then creating a clear action plan for
mobilizing your team when needed.

3. Understand your current capacity

Before you can fortify your database for high-traffic events, you
need to understand its current capacity. The best way to do this

is by analyzing past traffic data. Take a close look at how your
system performed during previous periods of high activity, which
will reveal patterns and bottlenecks that have historically caused
issues. This retrospective view not only highlights what has worked
well but also, more importantly, what hasn't, allowing you to
pinpoint specific areas needing improvement.

Tools like Percona Monitoring and Management (PMM) can be
helpful for this analysis. PMM gives you detailed insights into your
database’s efficiency, tracking metrics from query speed to
server resource usage. Such tools are invaluable for identifying
underperforming queries or tables, inefficient index configurations,
or other issues that could hinder performance during peak
demand.


https://www.percona.com/software/database-tools/percona-monitoring-and-management
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4. Optimize your database for performance

Maximizing your database’s performance is crucial to handling
high-traffic volumes efficiently. This involves a strategic
combination of indexing, query optimization, and configuration
tuning, alongside implementing effective caching strategies.

Indexing: Indexing is one of the most effective ways to boost
database performance. Proper indexing speeds up data retrieval
by allowing the database to quickly locate information instead

of scanning every table row. Analyze your query patterns to
identify which columns are frequently accessed - those are prime
candidates for indexing. But be careful not to over-index, as each
index takes up disk space and can slow down write operations
due to index updates.

Query optimization: Optimizing queries can significantly reduce
the load on your database, making it more responsive. Avoid
unnecessary columns in SELECT statements, minimize JOINs

by restructuring queries, and ensure your WHERE clauses are
efficient. Utilizing built-in database functions for calculations
and aggregations can also improve performance, as can the
restructuring of queries to take advantage of query caching.

« Configuration tuning: Customizing your configuration
settings to match the anticipated load is important, too.
Carefully consider your workloads and database behavior
under stress. For example, allocate enough memory for
caching essential data but not so much that it starves
other operations. Connection pooling and cache size
configuration are other areas where tweaks can boost
performance.

Caching: Caching is also key - it stores frequently
accessed data in temporary storage so future requests

for that data are faster. Implement an effective caching
strategy to drastically reduce database queries, lower load,
and improve response times. There are various types of
caching, such as query caching, object caching, and page
caching, each suited to different scenarios. Choosing the
right caching mechanism and correctly configuring it is
vital to maximizing the benefits of caching.
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5. Backup and disaster recovery: Safeguarding your
data

High-traffic events don't just stress your database’s performance -
they also heighten the risk of data loss due to the increased loads
and potential for hardware failure or human error. This makes it
crucial to have a comprehensive backup and disaster recovery
plan in place. These strategies ensure that no matter what
disaster strikes, your database stays resilient and can be rapidly
restored with minimal disruption to operations.

Regular backups form the backbone of effective database
management, as they allow you to restore data to a specific point
in time before any loss or breach occurs.

But backups alone aren’t enough - you need a plan for disaster
recovery, too. This involves establishing clear recovery point
objectives (RPOs) and recovery time objectives (RTOs) to define
how much data loss and downtime is tolerable. An effective

plan outlines the precise steps for data recovery, leveraging full,
incremental, and differential backups based on the severity of the
data loss and the urgency of the restoration required.

Implementing a backup and disaster recovery strategy involves
several key steps:

1. Data assessment: Identify your critical data and understand
how frequently it changes to determine the best backup
schedules and methods.

2. Tool selection: Choose backup and recovery tools that align
with your database’s needs, considering both built-in solutions
and enhanced third-party options.

3. Backup automation: To ensure consistency and reliability,
automate the backup process. This minimizes the risk of human
error and guarantees that backups are performed regularly.

4. Recovery plan testing: Regularly test your disaster recovery
plan. This verifies your strategies’ effectiveness and familiarizes
the team with the recovery process, reducing response times
during actual incidents.
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6. Continuous Monitoring and Alerting

Keeping your database healthy and performing optimally,
especially during high-traffic periods, requires a combined
strategy of monitoring and proactive alerting. This not only helps
maintain operations but also allows you to anticipate issues
before they escalate, enabling timely intervention.

Monitoring should focus on a range of key performance metrics
that give you insights into your database’s operational status.
Important metrics include query performance, which indicates
data retrieval efficiency and potential bottlenecks; resource
utilization, encompassing CPU, memory, and disk 1/O to verify if
the database server can handle the load; and replication lag in
distributed setups, crucial for assessing data consistency across
primary and replica databases.

DBAs can leverage various tools designed for real-time
performance tracking and anomaly detection to monitor these
metrics effectively. Among these, Percona Monitoring and
Management stands out as a comprehensive solution tailored
for open source databases. It provides detailed insights into
database performance with a user-friendly interface. You can
track essential metrics, facilitating early detection of issues that
could impact database reliability and responsiveness.

7. Stress testing and preparing for traffic spikes

Stress testing your database is a critical step to ensure it can
handle simulated high-traffic conditions, preparing it for real-
world traffic spikes. The aim is to identify and proactively address
any performance bottlenecks, scalability limits, and potential
failure points before they happen. By mimicking real-world, high-
load scenarios, stress testing allows you to fine-tune your systems
in advance, maintaining seamless operation during peak periods.

Executing an effective stress test involves these key steps:

1. Environment setup: Your testing environment should mirror

the production setting as closely as possible. This includes the
database setup, application layers, and any ancillary services like
caching or load balancing.

2. Monitoring: Throughout the stress test, continuously monitor
vital metrics like latency, throughput, error rates, and system
resource utilization. This data is crucial for understanding how the
system copes as loads escalate.

3. Gradual load increase: Incrementally increase the stress on
your system to observe performance changes. This method

helps pinpoint the load threshold where performance starts
deteriorating, providing insights into scalability and resilience.

4. Data analysis: Post-test analysis is key for extracting actionable
insights. Evaluate where performance lagged against your
objectives, focusing on identified bottlenecks or issues for
subsequent optimization.

8. Review and freeze code changes

Implementing a code freeze before high-demand periods like
Black Friday or significant sales events is a critical strategy for
ensuring system stability and minimizing last-minute bugs. This
practice involves stopping the deployment of new features or
updates that might destabilize the production environment. The
goal is to secure a stable and reliable user experience when
system demand peaks.

The necessity of a code freeze

The essence of a code freeze lies in prioritizing system stability
over the introduction of new features. This approach significantly
reduces the risk of downtime or performance issues, which

are crucial for avoiding revenue loss and preserving customer
satisfaction. It also allows the QA team to conduct thorough
testing on the existing system without new changes complicating
matters, ensuring any hidden issues are uncovered and
addressed.

Implementing a code freeze

To successfully implement a code freeze, advanced planning

is essential. Schedule the freeze well ahead of the anticipated
high-traffic event and ensure clear communication across all
teams regarding the timing and rationale. Perform final system
checks for optimizations and ensure all security measures and
data backups are up-to-date before entering the freeze period.



Even during the freeze, maintain vigilant system monitoring and
be prepared to promptly address any issues that arise to avoid
disruptions.

Conduct a post-event analysis

After a high-traffic event, it's crucial to do a post-event analysis

to assess your database’s performance. This evaluation helps
pinpoint both the strengths and weaknesses of your current setup,
offering insights for future optimization. Here are some tips on how
to effectively analyze your database post-event:

1. Gather data: Collect key performance metrics from the event,
including response times, throughput, error rates, and resource
use.

2. Benchmark against expectations: Evaluate how the database’s
performance during the event compared to your predefined
benchmarks or goals.

3. Identify success factors: Recognize which aspects of your
database configuration worked effectively, such as scaling,
caching, or failover mechanisms.

4. Analyze challenges: Investigate any underperformance areas,
identifying bottlenecks or resource shortages that impacted
performance.

5. Consult logs and reports: Review database logs and
monitoring reports for insights into errors or slowdowns not
evident from performance metrics.

6. Gather stakeholder feedback: Collect feedback from users,
developers, and IT staff for a comprehensive understanding of the
database’s performance.

7. Draft an improvement plan: Create a plan addressing
identified issues, potentially including hardware upgrades or
changes to caching and indexing strategies.

8. Share insights: Document and share your findings and
improvement plans with your team and stakeholders to promote
continuous improvement.

9. Implement and test: Apply the identified improvements and
conduct stress tests to verify their impact on performance before
the next high-traffic event.
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Navigate high-traffic
events with confidence

Keep in mind that every organization’s requirements and infrastructure are unique, so it's essential to
tailor these tips and considerations to your specific needs. By staying vigilant, continuously monitoring
and optimizing your database infrastructure, and embracing scalable and resilient architectures, you
can face high-traffic events confidently and ensure a seamless experience for your users.

However, it's also crucial to understand that while the tactics discussed provide a solid foundation,
business demands often require a partner who can work through these challenges alongside you.



How Percona elevates your database readiness

Percona can help ensure your databases are performant when
facing high-traffic scenarios. By leveraging our dedicated team
of experts, we deliver the essential support and expertise required
to manage and navigate through these complex challenges
efficiently.

We start well before any high-traffic event by assessing your
infrastructure’s performance and queries, identifying areas for
improvement, and ensuring your business is prepared for any
surge. Then, our team remains vigilant, continuously monitoring
your database infrastructure for any signs of system stress. We're
prepared to swiftly mitigate any unexpected issues that arise,
minimizing potential impacts.

Although the prospect of a high-traffic event can be
overwhelming, with Percona’s support, your database is equipped
to handle the challenge. Our approach includes:

Proactive and preventive measures: Preparation for high-
traffic events isn't just about reactive measures; it's about being
proactive. Perconad’s services help identify potential issues before
they escalate, ensuring your database remains optimized and
ready to handle any traffic volume.

24x7x365 monitoring and support: We're always watching, poised
to address and resolve any issues quickly, thereby minimizing
downtime and its associated costs. We maintain constant
vigilance over your database’s performance, ensuring it operates
at its peak, even in the most demanding conditions. This round-
the-clock readiness and proactive monitoring underscore our
commitment to keeping your database environment running
smoothly and efficiently at all times.

Industry-leading SLAs: With service level agreements ranging
from 30 to 15 minutes, our resolution targets are designed to
address and rectify issues swiftly.

Technology-agnostic expertise: Benefit from unbiased, in-depth
operational knowledge across a broad spectrum of popular
databases.

Plan for your next high-traffic event with Percona’s unparalleled
support, ensuring your databases are prepared to meet and

/A\ PERCONA

exceed demands, regardless of the scale.

In the end, high-traffic events should be seen as opportunities, not
obstacles. They're a chance to showcase the reliability, speed, and
efficiency of your services to your customers. Ready to get started
and prepare for your next high-traffic event?

&

11


https://www.percona.com/services/high-traffic
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