Full-Stack ClickHouse Infrastructure Ops &

Managed Services

Introduction to ChistaDATA

Welcome to ChistaDATA's presentation on enterprise-grade
ClickHouse infrastructure operations and managed

services. As a dedicated ClickHouse services provider, we

deliver comprehensive consultative support and

management solutions designed to transform your data

analytics infrastructure.

1 24x7 Global Support 2
Network

ChistaDATA offers 24x7
enterprise-class support through
our global network of ClickHouse
specialists. Our team combines
deep technical knowledge with
hands-on operational experience
to ensure your ClickHouse
deployments perform at optimal
levels while maintaining

reliability and scalability.

Your ClickHouse Journey Partner

Whether you're just beginning your ClickHouse journey or
looking to optimize an existing implementation,

ChistaDATA's managed services offer the expertise, tools,

and methodologies needed to achieve exceptional

analytical workloads.

Expertise in ClickHouse
Management

With years of experience in
managing critical ClickHouse
environments, we specialize in
performance optimization, high
availability configurations, and

seamless scaling solutions that

grow with your business needs.

Our proactive monitoring and
maintenance protocols prevent
potential issues before they

impact your operations.

performance, reliability, and operational efficiency for your

Comprehensive Service
Approach

Our full-stack approach
encompasses everything from
initial architecture design and
deployment to ongoing
performance tuning, security
hardening, and data reliability
engineering. We serve as an
extension of your team, providing
both technical expertise and
strategic guidance to maximize
the value of your ClickHouse

investment.



Who We Are

ClickHouse Infrastructure Specialists

Our elite team unites seasoned database architects, performance engineers, and certified ClickHouse experts

1 focused exclusively on optimizing enterprise-scale ClickHouse deployments. With specialized training in
columnar database technologies and deep expertise in analytical workloads, we've developed proprietary
methodologies specifically calibrated to leverage ClickHouse's unique architecture and capabilities for
maximum performance.

Enterprise Data Operations Veterans

With over a decade of enterprise data operations experience, we've delivered everything from greenfield

2 implementations to complex petabyte-scale migrations for mission-critical analytical systems across diverse
industries. Our team has spearheaded data infrastructure transformations for Fortune 500 companies and
high-growth startups alike, applying battle-tested practices that ensure operational excellence and business
continuity.

Hands-0n Problem Solvers

We seamlessly blend strategic advisory with tactical execution—implementing solutions, resolving complex

3 challenges, and optimizing systems through a consultative approach that enhances your team's capabilities
while addressing immediate technical needs. Rather than offering theoretical recommendations, we work side-
by-side with your team to implement, validate, and refine solutions that deliver quantifiable performance gains

and operational efficiencies.

Trusted ClickHouse Partners

As dedicated ClickHouse specialists, we maintain privileged relationships with the core ClickHouse

4 development community, consistently staying ahead of emerging features, optimizations, and best practices.
This connected approach ensures our clients leverage cutting-edge techniques while avoiding potential pitfalls.
Our collaborative methodology emphasizes knowledge transfer, equipping your team with the expertise and

insights required for sustainable, long-term success.



Global Reach and Team Locations

Our strategically positioned teams across four continents ensure seamless, 24/7 support and specialized regional expertise

for all ClickHouse implementations worldwide.

North America

Our California headquarters coordinates with engineering
teams in San Francisco and Vancouver, delivering deep
technical expertise. Specialized database architects and
DevOps professionals in New York and Austin provide
comprehensive solutions for enterprise clients throughout
the US and Canada.

Asia-Pacific

Operations in Australia, Singapore, and India deliver true
round-the-clock support for APAC clients. Our multilingual
specialists bring extensive experience in high-scale

implementations across finance, e-commerce, and

telecommunications sectors. Regional data centers in Tokyo

and Sydney enable us to meet strict data sovereignty
requirements.

Europe

Teams across London, Germany, Russia, and Ukraine
ensure complete coverage of European time zones with
expert ClickHouse engineering talent. Our European centers
maintain direct relationships with the core ClickHouse
development community, providing clients with early
access to emerging features. Satellite offices in Paris and

Amsterdam further strengthen our continental presence.

South America

Our expanding presence in Brazil and Argentina serves
Latin American markets, specializing in financial services,
retail analytics, and telemetry data processing. The team
includes native Spanish and Portuguese speakers with
expertise in regional compliance and infrastructure
optimization for geographically distributed deployments.

Each regional team contributes specialized expertise while collaborating through our unified global knowledge management

system, ensuring consistent service quality and rapid problem resolution regardless of location or time zone.



Our 24x7 Consultative Support Model

Our comprehensive support approach combines global coverage, rapid response times, and deep technical expertise to

deliver unparalleled ClickHouse operational excellence.

Follow-the-Sun Engineering

Our globally distributed team provides seamless
coverage across all time zones, ensuring expert
ClickHouse support is always available regardless of your
location or when issues arise. With regional specialists in
North America, Europe, Asia-Pacific, and South America,
we guarantee continuity of expertise throughout your
operational cycle, eliminating coverage gaps and
ensuring immediate access to skilled engineers for both

planned and emergency situations.

Hands-0On Remediation

Unlike traditional ticket-based support, our engineers
directly access, diagnose, and resolve issues in your
environment, minimizing downtime and accelerating
resolution. Our team utilizes secure access protocols and
collaborative troubleshooting sessions, applying deep
ClickHouse expertise to address complex performance
challenges, cluster stability issues, and data integrity
concerns. We maintain detailed runbooks for recurring
scenarios and develop custom monitoring solutions to

prevent future occurrences.

Enterprise-Grade SLAs

We commit to 15-minute response times for critical
issues with defined resolution timeframes based on
severity, backed by contractual guarantees and
transparent reporting. Our tiered support model includes
dedicated technical account managers for high-priority
clients, customizable naotification protocols, and quarterly
SLA performance reviews. We provide detailed incident
documentation and trend analysis to continuously refine

our service delivery.

Proactive Optimization

We don't just fix problems—we identify opportunities for
improvement, implement optimizations, and transfer
knowledge to your team throughout the process. Our
regular system health checks evaluate query patterns,
resource utilization, and configuration settings to identify
bottlenecks before they impact performance. We provide
actionable recommendations for schema design,
partitioning strategies, and indexing approaches,
accompanied by thorough documentation and training to

ensure sustainable improvements.

Every support interaction becomes an opportunity for knowledge transfer, enabling your team to gradually build internal

ClickHouse expertise while maintaining operational excellence throughout your data platform journey.



Core Areas of Expertise

Performance Optimization
Maximizing throughput and minimizing query latency

e Advanced query optimization techniques for complex
analytical workloads

¢ Precision memory management and resource allocation
calibration

e Data-driven compression strategy selection for optimal
storage efficiency

Data SRE

Ensuring continuous operation of mission-critical analytics

e Implementing and rigorously testing zero-downtime
failover mechanisms

¢ Deploying machine learning-based performance
anomaly detection systems

¢ (Conducting forensic incident investigations with

comprehensive root cause analysis

Data Integration & ETL
Creating resilient, high-throughput data pipelines
e Architecting real-time streaming integrations with Kafka,

Redpanda, and Pulsar

¢ Designing high-performance batch ingestion processes
for terabyte-scale datasets

e Implementing advanced replication and materialized
view patterns for data transformation

Scalability Engineering

Building systems that grow seamlessly with your data
needs

e Architecting multi-cluster topologies for petabyte-scale

deployments

e Eliminating distributed query bottlenecks through

targeted optimization

e Implementing workload-specific sharding strategies for

balanced data distribution

ClickHouse Architecture
Leveraging deep engine expertise for customized solutions

e Implementing purpose-built Mergelree engine
modifications

e Tailoring storage layouts to match specific query

patterns and workloads

e Seamlessly integrating with modern cloud-native

infrastructure components

Security & Compliance

Implementing enterprise security without performance
compromise

e Deploying fine-grained row-level security with minimal

overhead

e Configuring end-to-end encryption while preserving

query performance

e Establishing comprehensive audit logging and

compliance monitoring frameworks

Our expertise encompasses every facet of the ClickHouse ecosystem, from low-level engine internals to seamless integration

with modern data analytics stacks. We deliver quantifiable improvements in performance, scalability, and reliability through

battle-tested methodologies. Our consultants bring decades of collective experience with the most demanding ClickHouse

implementations across industries ranging from finance and telecommunications to e-commerce and IoTl, ensuring you

receive production-hardened solutions that deliver immediate and sustainable value.



Why ClickHouse?

OLAP Powerhouse Technical Advantages

ClickHouse has emerged as the leading columnar OLAP
database specifically designed for real-time analytics | Extreme query performance on petabyte-scale data
workloads. Its column-oriented storage and vector query

processing enable unprecedented analytical performance.

The database excels at aggregation queries across massive 2 Righly erficient storage with advanced compression

datasets, making it ideal for business intelligence,
monitoring systems, and log analytics applications.

Linear scalability across distributed clusters
Unlike traditional databases, ClickHouse was built from the 3 Y

ground up for analytical workloads, avoiding the
compromises of multi-purpose databases. This specialized
design delivers 10-1000x performance improvements over 4 Sub-second query response even with high

general-purpose database systemes. concurrency

Organizations across industries—from fintech to adtech, IoT
to telecommunications—have achieved dramatic 5 Real-timedataingestion at 50+ TB/day rates

performance gains and cost reductions after migrating to

ClickHouse from legacy systems.

5 SEL compatibility with specialized analytical
functions

7 Flexible schema design with support for nested data

structures

8 Low operational overhead compared to other

analytical systems

o] Materialized views for accelerating common query
patterns

10 Native vector search capabilities for machine

learning applications

11 Lightweight footprint suitable for both cloud and on-
premises

12 Active open-source community with continuous
innovation



ClickHouse Architecture Overview

Query Processing: MPP Engine &
Vectorization

ClickHouse's MPP (Massively Parallel Processing) query
engine distributes workloads efficiently across all available
CPU cores and cluster nodes. The query optimizer leverages
vectorized execution and SIMD instructions for exceptional

analytical performance.

The engine employs cost-based optimization to select the
most efficient execution plans and dynamically adapts
query processing based on available system resources. Its
columnar processing model enables it to scan only the
required columns, dramatically reducing I/0 operations

compared to row-oriented databases.

Storage: Columnar Format & Compression

The columnar storage format with specialized compression
algorithms achieves 10-100x compression ratios while
allowing operations directly on compressed data. Data is
organized into partitions and parts with primary and

secondary indices for efficient data skipping.

ClickHouse implements a Log-Structured Merge-Tree (LSM)
architecture with background merges to optimize storage.
Its sparse primary indices enable lightning-fast range
scans, while the adaptive granularity mechanism ensures
balanced performance regardless of dataset size or query

complexity.

Distribution: Sharding & Replication

ClickHouse's distributed architecture implements
automatic sharding and replication capabilities that scale
linearly with added nodes. The coordinator manages query
distribution, shard selection, and result merging while

maintaining system consistency.

The ZooKeeper integration provides distributed lock
management, cluster metadata storage, and replication
coordination. This ensures reliable operation across
geographically dispersed deployments with built-in leader

election and heartbeat monitoring.

Integration: Protocols & Connectivity

ClickHouse supports multiple access protocols including
native TCP, HTTP/REST, JDBC/ODBC, and various client
libraries. It integrates seamlessly with Kafka, S3, HDFS, and
other data systems through table engines and external
dictionaries.

The system offers flexible authentication mechanisms with
role-based access control and row-level security policies.
Its SQL dialect extends ANSI SQL with specialized analytical
functions while maintaining compatibility with standard BI

tools and visualization platforms.

Resource Management: Workload Isolation &
Reliability

ClickHouse's resource management subsystem provides
workload isolation through sophisticated quota
mechanisms and priority queues. This prevents resource
contention between concurrent users while maximizing

hardware utilization.

Data reliability is ensured through atomic write operations,
checksum verification, and automatic recovery
mechanisms. The asynchronous multi-master replication
model balances consistency with availability, allowing the
system to withstand node failures without service

interruption.



Performance Tuning: Our Approach

Performance Analysis Query Optimization
Comprehensive profiling of query patterns, resource Rewriting inefficient queries and implementing materialized
utilization, and bottlenecks using advanced diagnostic tools views for frequently accessed data patterns

and time-series metrics collection
e Transformation of JOINs and subqueries for optimal

e (Juerylog analysis to identify slow-performing execution

operations e Strategic materialized view creation and maintenance
e Resource utilization profiling across CPU, memory, schedules

storage I/0, and network  Filter optimization to leverage sparse primary indices

e Workload pattern recognition to predict peak demand

periods
Schema Design Resource Allocation
Optimizing table structures, compression, and sorting keys Fine-tuning memory, CPU, disk, and network configurations
to align with query access patterns to maximize hardware utilization
e (Custom compression codecs selection based on data ¢ Memory allocation optimization for different query types
characteristics e CPU thread pool configurations for optimal parallelism
e Strategic sorting key design to maximize data skipping « Storage I/0 scheduling and cache policy refinement

e Partition pruning strategies to enhance scan efficiency

Validation & Testing

Benchmarking improvements against production workloads with controlled A/B testing methodologies

e Simulated production load testing with representative query mixes
e Performance regression testing to prevent unintended consequences

¢ (Quantifiable metrics tracking including p95/p99 latencies and throughput

Our performance tuning methodology is iterative and data-driven, focusing on measurable improvements to query latency,
throughput, and resource efficiency while maintaining data integrity. We implement changes incrementally with careful
validation at each stage, ensuring production stability throughout the optimization process.

By combining deep ClickHouse architecture knowledge with systematic performance analysis, we typically achieve 30-70%
guery performance improvements and 15-40% resource utilization efficiency gains for our clients' analytical workloads. Our
tuning approach considers not just immediate performance needs but also long-term scalability as data volumes and query

complexity grow over time.



Scalability: Handling Data Growth

As organizations experience exponential data growth, scalability becomes a critical challenge for analytics infrastructure. Our

ClickHouse implementations are designed from the ground up to accommodate multi-petabyte datasets while maintaining

query performance. We implement a comprehensive scaling strategy that evolves with your business needs.

Distributed Table Architecture

Logical views across physical shards for transparent
scaling, allowing applications to query distributed tables
without needing to understand the underlying physical
layout. This abstraction layer enables seamless horizontal

expansion while maintaining a consistent query interface.

Replication Topologies

Multi-node redundancy with automatic synchronization
mechanisms that provide both performance benefits and
fault tolerance. Our replication architectures include
consideration for geographic distribution, read scaling,
and availability zones to maximize resilience and query

throughput.

Sharding Strategies

Custom key selection and distribution algorithms tailored
to your specific data access patterns. We implement data
distribution policies that minimize cross-shard
operations, optimize for local data processing, and ensure
even data distribution to prevent hotspots that could
impact performance.

Scaling Operations

Zero-downtime cluster expansion procedures that allow
your analytics platform to grow without service
interruption. We implement carefully orchestrated node
addition, data rebalancing, and configuration updates that
Mmaintain system availability while redistributing

computational load.

We engineer ClickHouse deployments to scale predictably with your data growth, whether that means handling larger

volumes, higher query concurrency, or more complex analytical workloads. Our approach balances immediate performance

needs with long-term scalability planning.

Our clients typically achieve 5-10x data volume growth without proportional increases in infrastructure costs or performance

degradation. By implementing proactive scaling strategies rather than reactive solutions, we help you maintain consistent

query performance even as your data lake expands into a data ocean. Our scaling methodologies incorporate both vertical

scaling forimmediate capacity needs and horizontal scaling for long-term growth trajectories.



High Availability & Disaster Recovery

Multi-Replica Architecture

We implement synchronous multi-replica clusters with automatic failover capability, ensuring that individual

1 node failures do not impact service availability. ZooKeeper coordination provides consistent state management
across the cluster. Our implementation includes leader election protocols, heartbeat monitoring, and automatic
read/write redistribution to surviving nodes within seconds of detection.

Multi-Region Disaster Recovery

Our DR architectures span multiple geographic regions with asynchronous replication, enabling rapid recovery
2 from catastrophic failures while minimizing performance impact during normal operations. We implement

read-only replicas, scheduled replication jobs, and fine-tuned consistency settings that balance data freshness

with system performance. Recovery Time Objectives (RTOs) and Recovery Point Objectives (RPOs) are tailored

to your specific business requirements.

Chaos Engineering Practice

Regular failover drills and chaos testing validate recovery processes and uncover potential weaknesses before
3 they affect production environments. We document and continuously improve these procedures. Our chaos

engineering approach includes network partition simulations, degraded performance scenarios, and sudden

process termination tests—all conducted in controlled environments that mirror production without risking live

systems.

Data Integrity Protection

Our HA/DR solutions incorporate comprehensive data integrity safeguards including checksums, consistency
4 verification processes, and automated corruption detection. We implement point-in-time recovery capabilities
with transaction logs and regular incremental backups, enabling granular restoration options during recovery

operations while minimizing storage overhead.

Performance During Degradation

We design systems that gracefully degrade rather than catastrophically fail. Our HA architectures maintain

5 acceptable query performance even during node failures or region outages through intelligent load balancing,
qguery routing, and resource allocation mechanisms. We implement circuit breakers and bulkheads to isolate
failures and prevent cascading system degradation.



Data Reliability & Operational Consistency

Our comprehensive approach ensures your data remains accurate, available, and protected through multiple layers of

safeguards and verification processes.

1] Data Integrity Guarantees 2 Point-in-Time Recovery
We implement comprehensive integrity verification Our backup strategies combine regular full backups
through checksumming, data validation jobs, and with incremental snapshots and write-ahead logging
consistency checking routines that run automatically to enable precise point-in-time recovery options with
on schedule and after potentially risky operations. Our minimal data loss in failure scenarios. We maintain
multi-level verification includes both row-level and customizable retention policies and automate
partition-level validation, catching anomalies at expiration to balance storage costs with recovery
multiple stages. flexibility.

3 Automated Verification 4 Documentation & Runbooks
All backups undergo automated restoration testing in Detailed recovery procedures, dependency maps, and
isolated environments to verify recoverability before operational runbooks keep your team prepared for any
being certified as valid, ensuring they will work when contingency while maintaining consistent practices.

needed. These tests include data correctness
verification, performance validation, and integration

testing with dependent systems.

Consistency Monitoring

We deploy specialized monitoring tools that actively
verify data consistency across replicas, shards, and
distributed components. These tools detect drift in
real-time, allowing proactive correction before
inconsistencies impact applications or reporting

systems.

We conduct regular training sessions and simulated

disaster recovery exercises to ensure preparedness.

Schema Management

Our robust schema evolution practices manage data
structure changes without disrupting operations. We
implement versioned schemas, compatibility
validation, and seamless migration paths that

preserve data integrity during structural modifications.

These reliability practices work in concert to create a resilient data platform that maintains operational consistency even

during unexpected events, providing your business with a stable foundation for analytics and decision-making processes.



Monitoring, Observability & Alerting

Comprehensive Monitoring Stack

Our comprehensive monitoring stack integrates

Prometheus for metrics collection, Grafana for visualization,

and an intelligent alerting system that distinguishes
between normal variations and actionable issues. We

maintain dashboards for system metrics, query

performance, data ingestion rates, and business-spedcific

KPIs.

Custom alerting thresholds are continuously refined

Advanced Observability Framework

Our observability framework extends beyond basic

monitoring to provide deep insights into ClickHouse cluster
behavior. We implement distributed tracing with
OpenTelemetry to track query execution paths across

nodes, helping identify bottlenecks and optimization

opportunities. Log aggregation solutions capture application

logs, system events, and error messages in a centralized

repository for quick troubleshooting and correlation

analysis.

through machine learning to minimize false positives while

ensuring critical issues are promptly detected and

addressed before they impact users.

1] Proactive Anomaly 2
Detection

Real-time anomaly detection
algorithms analyze historical
patterns to identify unusual
system behavior that might
indicate emerging problems. This
proactive approach allows our
teams to investigate and
remediate potential issues before
they escalate into service
disruptions or performance

degradation.

Intelligent Alert
Management

We establish tiered alerting
workflows with customizable
notification channels (email,
SMS, Slack, PagerDuty) and
intelligent routing rules to ensure
the right experts are engaged
based on issue severity and type.
Critical alerts include context-
rich information with links to
relevant dashboards, runbooks,
and historical incident data to

accelerate resolution.

Continuous
Improvement Process

Monthly monitoring reviews
systematically evaluate alert
patterns, response times, and
resolution metrics to
continuously refine our detection
capabilities and eliminate
recurring issues through
permanent fixes rather than

temporary workarounds.



Security and Compliance Foundation

Our comprehensive security and compliance approach provides multi-layered protection for your ClickHouse deployments

while ensuring adherence to industry regulations and standards. We implement defense-in-depth strategies across

authentication, data protection, and compliance domains.

Authentication & Authorization

¢ Role-based access control with principle of least

privilege

e Integration with enterprise identity providers
(LDAP/SAML)

e Session management and authentication logging

e Row-level security policies for multi-tenant data

e Multi-factor authentication implementation

¢ Privileged access management and just-in-time access
e Regular access reviews and permission auditing

e Password policy enforcement and rotation

Compliance Framework

e Automated compliance scanning and reporting

e GDPR, CCPA, HIPAA control implementation

e Regular penetration testing and vulnerability scanning

e Retention policy enforcement and data lifecycle management
e S5S0C 2 and IS0 27001 alignment

e (Continuous security posture assessment

e Third-party vendor security assessments

e Compliance documentation and evidence collection

Data Protection

e End-to-end encryption for data in transit

e Transparent disk encryption for data at rest

¢ Column-level masking for sensitive information
e Auditlogging for compliance and forensics

e Secure key management with hardware security

modules
e Data tokenization for PII protection
e Secure backup encryption and integrity verification

e Dataloss prevention controls and monitoring

Our security framework is continuously updated to address emerging threats and evolving compliance requirements,

ensuring your ClickHouse environment maintains the highest standards of protection while meeting regulatory obligations

across global jurisdictions.



Maintenance and Lifecycle Management

Our strategic ClickHouse maintenance methodology follows a disciplined cadence to maximize performance, reliability, and
longevity of your data infrastructure. Each tier in our maintenance framework builds systematically on the previous one,
creating a holistic care system that addresses immediate operational needs while strategically positioning for future growth.

Weekly Maintenance

Rigorous performance checks, intelligent log analysis,
comprehensive resource utilization review, and
targeted optimizations ensure peak operational health.
We meticulously monitor query performance patterns,
identify and remediate slow queries, implement
proactive disk space management, enforce
systematic log rotation, and verify memory allocation
to eliminate potential resource bottlenecks before they

impact performance.

Quarterly Upgrades

Meticulously orchestrated version upgrades utilizing
rolling update methodologies maintain continuous
availability while implementing cutting-edge features
and critical security patches. Our rigorous upgrade
protocol includes comprehensive pre-flight testing in
isolated staging environments, thorough compatibility
verification, zero-downtime deployment techniques,
exhaustive post-upgrade validation, and robust
rollback preparation to guarantee seamless version
transitions.

2

Monthly Engineering

In-depth benchmarking, forward-looking capacity
planning, sophisticated index optimization, and
detailed performance analysis with actionable
recommendations. We execute precise schema
optimization, evaluate data skipping index
effectiveness, conduct partition management
assessments, verify replication health, and optimize
distributed query execution to maximize workload

efficiency across your entire cluster architecture.

Annual Architecture Review

Holistic system evaluation, strategic long-term
planning, and architectural evolution accommodate
evolving business requirements and accelerating data
growth. This comprehensive assessment
encompasses data retention strategy refinement,
sharding key optimization, hardware refresh planning,
disaster recovery testing, longitudinal performance
trend analysis, and development of a strategic
technology roadmap precisely aligned with your
evolving business objectives.

Our lifecycle management philosophy transcends mere maintenance of the status quo—it continuously evolves your
ClickHouse infrastructure to capitalize on emerging best practices, hardware advancements, and software capabilities. This
ensures your analytics platform remains cost-effective, high-performing, and bulletproof throughout its operational lifespan
while eliminating technical debt and preventing operational disruptions before they occur.



Managed Services: Value Proposition

60%

Cost Reduction

Typical reduction in operational costs compared to
maintaining an in-house ClickHouse specialist team,
delivering substantial ROI through optimized resource
allocation and elimination of recruitment and training

expenses.

3x

Faster Deployment

Acceleration in implementation timelines for new ClickHouse
projects with our expertise, reducing time-to-value through
battle-tested deployment patterns, pre-configured

optimization templates, and specialized migration tooling.

99.99%

Availability

Our managed service SLA guarantees for business-critical
analytics infrastructure, ensuring near-continuous operation
with sophisticated redundancy, automated failover
mechanisms, and proactive monitoring that minimizes

potential downtime.

24x7

Support Coverage

Around-the-clock monitoring and support from our global
team of specialists, providing immediate incident response,
continuous performance optimization, and expert

troubleshooting across all time zones.

Our fully-managed ClickHouse service handles everything from initial architecture and migration to ongoing operations,

allowing your team to focus on leveraging the data rather than maintaining the infrastructure. We deliver comprehensive end-

to-end management that includes capacity planning, performance optimization, security hardening, high availability

configuration, backup management, and version upgrades.

By partnering with our specialized team, you gain access to deep ClickHouse expertise that typically takes years to develop

in-house. Our consultative approach ensures your implementation follows best practices while being tailored to your specific

analytical workloads and business requirements. We proactively monitor system health metrics, query performance, and

resource utilization to identify and address potential issues before they impact your operations.

The result is a high-performance, reliable analytics platform that scales with your business needs while requiring minimal

operational overhead from your internal teams. This enables your data scientists, analysts, and engineers to concentrate on

extracting business value from your data assets rather than managing database infrastructure.



Consultative Support: Depth & Breadth

Our comprehensive support model provides expertise across the entire ClickHouse lifecycle, delivering specialized

knowledge when and where you need it most. Each service area is designed to address specific challenges while maintaining

operational excellence.

Service Category

Architecture Services

Performance Engineering

Operational Support

Advisory Services

Included Components

Comprehensive system design
reviews, detailed capacity planning,
in-depth scalability assessments,
customized migration planning,
topology optimization, network
architecture evaluation, disaster
recovery design, and infrastructure

rightsizing

Advanced query optimization,
resource allocation tuning, optimized
schema design, comprehensive
benchmark testing, workload
analysis, indexing strategy
development, materialized view
configuration, data partitioning
recommendations, and compression
optimization

Proactive system monitoring, rapid
incident response, routine system
maintenance, version upgrades,
cluster expansion, rebalancing
operations, backup verification,
automated health checks, metric

collection, and anomaly detection

Industry best practices, strategic
roadmap planning, technology
evaluation, feature adoption
guidance, integration planning, cost
optimization, security hardening,
compliance reviews, training
curriculums, and knowledge transfer

sessions

Delivery Model

On-demand consultations, formal
documentation, architecture
workshops, collaborative design
sessions, whiteboarding exercises,
and implementation roadmaps with

milestone tracking

Regular performance audits,
continuous improvement cycles,
performance bottleneck
identification, monthly optimization
reports, hands-on tuning sessions,
and comparative analysis against
baselines

24/7 coverage with clearly defined
SLAs, tiered response times based
on severity, dedicated support
channels, escalation procedures,
incident post-mortems, and

continuous service improvement

Quarterly business reviews, strategic
planning sessions, technology
briefings, trend analysis, cross-team
collaborative workshops, and
executive summaries with

actionable recommendations

Our consultative approach ensures you benefit from specialized expertise at every stage of your ClickHouse journey. We

provide not only reactive support but proactive guidance to help you leverage the full potential of your data infrastructure

investment while avoiding common pitfalls and implementation challenges.



Data SRE: Ensuring Reliability

SLO/SLA Management

We establish clear, measurable Service Level Objectives for
your ClickHouse infrastructure, covering query
performance, data freshness, and system availability. These
metrics are continuously monitored against defined
thresholds, with regular reporting and trend analysis to
ensure compliance with business requirements.

Our comprehensive SLO framework includes response time
percentiles, error budgeting, and uptime guarantees
customized to your specific workloads. We implement
automated tracking dashboards that provide real-time
visibility into service performance against targets, enabling

proactive intervention before users experience degradation.

Monthly SLA reviews identify opportunities for refinement,
ensuring alignment with evolving business priorities while
maintaining technical feasibility. This systematic approach
transforms reliability from a reactive concerninto a
strategically managed business asset.

Capacity Engineering

Incident Response

Our structured incident management framework includes
severity-based escalation paths, defined response
procedures, and real-time communication protocols. Post-
incident reviews generate actionable improvements to
prevent recurrence and strengthen system resilience over
time.

We maintain dedicated on-call rotations with specialized
ClickHouse expertise, ensuring rapid triage and resolution
when issues arise. Our incident response platform
integrates with your existing notification systems, providing
consistent updates to stakeholders throughout the incident

lifecycle from detection through resolution.

Every incident becomes a learning opportunity through our
blameless postmortem process, which identifies root
causes, contributing factors, and systemic improvements.
These findings feed into our knowledge base and
automation roadmap to continuously enhance reliability
and reduce mean time to recovery (MTTR).

Proactive capacity planning uses historical growth patterns and forecasting models to predict resource requirements before

constraints impact performance. We implement advanced resource allocation strategies to optimize infrastructure costs

while maintaining performance headroom.

Our capacity engineering approach combines workload characterization, query profiling, and infrastructure telemetry to build

comprehensive resource utilization models. These models inform rightsizing recommendations for compute, storage, and

memory resources across your ClickHouse deployment.

We conduct quarterly capacity reviews examining growth trends, seasonality patterns, and upcoming business initiatives to

anticipate infrastructure needs. This forward-looking strategy prevents performance degradation during peak periods while

avoiding overprovisioning, striking the optimal balance between cost efficiency and performance reliability.



Real-World Case Study: Petabyte-Scale

ClickHouse

Challenge

A global Saa$S provider struggled with fragmented data
across 19 separate sources, leading to slow analytics,
inconsistent reporting, and escalating infrastructure costs.
Their legacy system couldn't scale to meet growing data
volumes and increasingly complex customer analytics

requirements.

Solution

e (Custom data ingestion pipelines with advanced

validation logic

e (Optimized schema design with proper materialized

views
e Distributed query routing for workload isolation
¢ Fine-tuned compression and encoding settings

e Automated scaling policies based on usage patterns

Results

The system now processes 50TB of daily data across 4/0TB
of compressed storage while delivering sub-second query
performance for their customer-facing analytics.
Infrastructure costs decreased by 22% despite more than

doubling data processing capacity.

Key Technical Innovations

e (Custom pre-aggregation strategy that reduced

storage requirements by 35%

e Advanced partitioning scheme optimized for their

specific query patterns

e Hybrid deployment model combining cloud and on-

premise resources

e Real-time data quality validation framework

Business Impact

The enhanced analytics platform enabled the client to
launch three new premium product features, reduce
customer churn by 18%, and improve analyst
productivity by eliminating wait times on complex
queries. The platform now supports 12,000+
concurrent users during peak hours with consistent
sub-second response times.



Sample Operational Workflow

Intake & Triage Diagnosis Remediation

Comprehensive issue evaluation, Systematic root cause analysis Strategic implementation of solutions
priority classification based on impact leveraging real-time telemetry, with rigorous change management
severity, and assignment to historical logs, and targeted controls and rollback capabilities
specialized domain expert diagnostic queries

Validation Documentation

Thorough verification of resolution effectiveness and Comprehensive knowledge capture, solution

guantifiable performance improvement metrics documentation, and actionable process improvement

recommendations

This methodical workflow ensures consistent, enterprise-grade issue resolution while systematically building an institutional
knowledge base that prevents recurrence of similar problems. Each phase incorporates clear accountability handoffs and

measurable quality gates to maintain operational excellence.



Tooling & Integration Ecosystem

Infrastructure Automation

Terraform, Ansible, and Kubernetes operators for
infrastructure-as-code deployments of ClickHouse
clusters with consistent configurations and automated

scaling capabilities.
e (Custom Terraform modules for multi-region
ClickHouse deployments with network optimization

e Ansible playbooks for configuration management,
version upgrades, and security hardening

e Kubernetes operators that manage lifecycle events,

storage allocation, and workload distribution

Observability Stack

Prometheus, Grafana, and custom agents for metrics
collection, visualization, and alerting with specialized

ClickHouse-aware health checks.

e (Custom Prometheus exporters for ClickHouse-

specific performance metrics and resource utilization

e Pre-built Grafana dashboards covering query

performance, storage efficiency, and cluster health

e Intelligent alerting system with anomaly detection

and predictive maintenance capabilities

Coordination Services

ZooKeeper and ClickHouse Keeper for distributed
consensus, metadata storage, and cluster coordination
with automated failover management.

e High-availability ZooKeeper ensembles with
automatic session management and leader election

e (lickHouse Keeper integration for reduced

dependencies and optimized performance

e Advanced synchronization protocols ensuring data
consistency across distributed replicas

Data Integration

Kafka connectors, S3 integration, and custom ETL
pipelines for seamless data ingestion from multiple

sources with transformation capabilities.

e (Optimized Kafka consumers with exactly-once

semantics and schema validation

e S3-compatible storage integration for efficient data

tiering and cold storage management

e Specialized ETL frameworks supporting incremental

updates and schema evolution

e Real-time data quality monitoring with configurable

validation rules



Comprehensive System Documentation

We maintain detailed, up-to-date documentation of
your ClickHouse infrastructure, including architecture
diagrams, configuration details, and operational
procedures tailored to your specific deployment. Our
documentation covers data flow models, network
topology maps, security frameworks, and
performance optimization guidelines, providing both
high-level overviews and granular technical

specifications accessible to various stakeholders.

Knowledge Base

Our internal knowledge repository captures insights
from all client engagements, creating a rich resource
of ClickHouse expertise that informs best practices
and accelerates problem resolution. This continuously
expanding database contains categorized case
studies, proven configuration patterns, query
optimization techniques, and workarounds for known
limitations, all searchable through an intelligent
tagging system that connects related concepts and

solutions across different deployment contexts.

Knowledge Transfer & Documentation

Operational Runbooks

Step-by-step procedures for common operational
tasks, troubleshooting guides, and emergency
response protocols ensure consistent handling of
routine and exceptional situations. These runbooks
include detailed checklists for version upgrades,
cluster scaling operations, data recovery procedures,
and performance degradation diagnostics, complete
with decision trees and verification steps to guide

engineers through complex scenarios.

Training Workshops

Regular knowledge transfer sessions and hands-on
workshops equip your team with the skills to
understand, manage, and optimize your ClickHouse
environment effectively. Our training program
includes role-specific modules for administrators,
developers, and analysts, with progressive learning
paths from fundamentals to advanced topics such as
guery optimization, schema design principles, and
performance tuning methodologies, delivered through
interactive labs and real-world scenario exercises.



Continuous Improvement Practice

Our structured approach to continuous improvement ensures that your ClickHouse environment consistently evolves to
match changing requirements, leverage new features, and incorporate emerging best practices. This methodology creates a
virtuous cycle where each iteration builds upon previous successes, creating increasingly refined and optimized systems that
deliver superior performance, reliability, and business value over time. We implement a transparent, collaborative process
that engages both our specialists and your team to ensure alignment with your strategic objectives while maintaining
operational excellence.

Measure

Collect performance metrics and operational data from multiple sources including query logs, system
telemetry, resource utilization patterns, and user experience indicators. We establish comprehensive baselines
| that capture both technical performance and business impact metrics. Our monitoring stack combines real-
time observability with historical trend analysis, providing multi-dimensional insights into system behavior
under various workloads and access patterns. We track query performance, resource efficiency, data ingestion

rates, and end-user experience metrics to create a holistic view of your ClickHouse environment.

Analyze

Identify patterns, bottlenecks, and optimization opportunities through sophisticated data correlation and trend
analysis. Our specialists apply both automated tooling and expert judgment to distinguish between symptoms
2 and root causes, prioritizing issues based on their impact on system performance and business objectives. We
leverage statistical models, anomaly detection algorithms, and performance profiling tools to uncover hidden
inefficiencies in query execution plans, data distribution strategies, and resource allocation. Our analysis
includes workload characterization, resource contention identification, and schema optimization assessments

to provide a comprehensive diagnostic picture.

Improve

Implement targeted enhancements and configuration changes following a methodical approach that includes
controlled testing, phased rollouts, and contingency planning. We leverage our extensive knowledge base of

3 ClickHouse optimizations to select improvements that deliver maximum impact with minimal risk. Each
improvement initiative is carefully scoped, with clearly defined success criteria and rollback procedures. We
apply a combination of proven optimization techniques—including query rewrites, materialized view strategies,
partition optimization, caching improvements, and resource governance policies—tailored to your specific

workload characteristics and business priorities.

Validate

Verify improvements through rigorous benchmarking and comprehensive monitoring across multiple
dimensions. Our validation process compares performance against both previous baselines and theoretical
4 optima, ensuring that changes deliver tangible benefits while maintaining system stability and reliability. We
conduct systematic A/B testing of optimizations under realistic workload conditions, measuring not just
average performance but also consistency, outliers, and behavior under stress. Our validation extends beyond
technical metrics to assess business outcomes, user satisfaction, and operational efficiency gains, providing

stakeholders with a clear understanding of the value delivered.

Document

Update best practices and share knowledge across teams through detailed change records, enhanced
runbooks, and cross-team knowledge transfer sessions. We ensure that improvements are not only

5 implemented but also understood, making them part of your organization's institutional knowledge and
operational culture. Our documentation captures not just what was changed, but why decisions were made,
alternatives considered, and lessons learned during implementation. This approach creates a growing corpus of
contextual knowledge that accelerates future improvement cycles and enables more effective decision-making

at all levels of your organization.

Benefits of Our Approach

This methodology creates a virtuous cycle where each iteration builds upon previous successes, creating increasingly refined
and optimized systems that deliver superior performance, reliability, and business value over time. The continuous
improvement framework enhances operational efficiency by reducing resource consumption while increasing throughput
and query performance. It improves cost-effectiveness by optimizing hardware utilization and minimizing infrastructure
overhead. Business agility increases as your ClickHouse environment can adapt more quickly to changing requirements and
growing data volumes. Most importantly, this approach builds organizational capability through knowledge transfer and
collaboration, enabling your team to become increasingly self-sufficient while still benefiting from our specialized expertise

when facing complex challenges.

Our clients typically see 30-50% performance improvements within the first optimization cycle, with compounding benefits
as subsequent cycles target increasingly sophisticated optimizations. Beyond performance gains, the structured
documentation and knowledge sharing processes create lasting organizational value by embedding ClickHouse expertise

throughout your technical teams.



Proven Results & Metrics

Query Performance B Storage Efficiency B Operational Costs

Our client engagements consistently yield transformative improvements across critical performance metrics. We deliver an
average 42% boost in query performance, 27% enhancement in storage efficiency through advanced compression and

schema optimization, and 31% reduction in operational costs.

These substantial gains directly enhance user experience, expand analytical capabilities, and generate significant cost

savings—delivering compelling ROI for our services.

Detailed Performance Metrics

e Complex analytical workload query latency slashed by up to 65%
e Dashboard rendering accelerated by 38-45% across all implementations

e Dataingestion throughput amplified by 52% while preserving data integrity

How We Achieve These Results

We combine deep ClickHouse expertise with methodical workload analysis to implement precision-targeted optimizations

across your entire system:

1 Query Optimization 2 Schema Refinement 3 Infrastructure Tuning
Strategic SQL restructuring, Meticulously crafted table Precision-engineered resource
custom materialized views, and structures, precision-selected allocation, network configuration,
intelligent partition pruning that data types, and tailored and distributed topology
dramatically reduce compression codecs optimized architected specifically for your
unnecessary data scans for your specific query patterns workload demands

Client Success Stories

We transformed a Fortune 500 retailer's daily reporting from a 4+ hour process to under 45 minutes while slashing
infrastructure costs by 38%. For a high-growth SaaS provider, we tripled analytics capabilities while maintaining sub-second

guery responses—even as their dataset expanded fivefold.

Our optimization process typically delivers full ROI within 3-6 months through direct infrastructure savings and operational
efficiencies, while simultaneously establishing long-term competitive advantages through dramatically enhanced data
analytics capabilities.



Why Choose Us? Key Differentiators

Our unigue combination of technical expertise, global presence, and client-focused methodology sets us apartin the

ClickHouse services landscape.

Deep ClickHouse Expertise

Our team includes contributors to the ClickHouse codebase
and specialists who have deployed and managed some of
the largest ClickHouse installations in production. This depth
of knowledge enables us to solve problems others can't
even diagnose. We maintain direct relationships with core
ClickHouse developers and stay at the forefront of feature
releases, ensuring you benefit from cutting-edge

capabilities.

Enterprise-Grade Methodology

Our structured approaches to implementation, operation,
and support are designed for mission-critical environments
where reliability, security, and performance are non-
negotiable requirements. We implement rigorous change
management processes, comprehensive security
protocols, and meticulous documentation practices that
satisfy the most demanding enterprise governance

requirements.

Proven Performance Optimization

Our proprietary tuning methodologies consistently deliver
30-65% performance improvements across diverse
workloads. By combining workload-specific schema
design, query optimization, and infrastructure tuning, we
maximize your ClickHouse investment while minimizing
resource utilization—creating both technical and financial
advantages.

Proprietary Tooling Ecosystem

Truly Global 24x7 Coverage

With engineering teams distributed across nine locations
worldwide, we provide genuine follow-the-sun support with
skilled engineers available in every time zone, ensuring you
always have access to expert assistance when needed.
Unlike competitors who rely on call forwarding or junior
triage teams, our model guarantees that senior engineers

are actively working on your systems around the clock.

Client-Centric Flexibility

We tailor our engagement models to match your specific
needs, whether that's comprehensive managed services,
specialized consulting, or hybrid approaches that
complement your internal capabilities. Our contracts
include clear SLAs with meaningful penalties, transparent
pricing with no hidden fees, and flexible terms that can

evolve as your requirements change.

Knowledge Transfer Focus

Unlike vendors who create dependency through knowledge
hoarding, we emphasize building your team's capabilities
through structured training, comprehensive
documentation, and collaborative work approaches. This
philosophy ensures you gain increasing self-sufficiency

while still benefiting from our specialized expertise.

We've developed and open-sourced dozens of specialized tools for ClickHouse management, monitoring, and optimization

that extend beyond standard offerings. These battle-tested utilities dramatically simplify operations, enhance visibility, and

automate routine maintenance tasks—reducing operational overhead while improving system reliability.

These differentiators translate directly into measurable business outcomes: faster time-to-value for analytics initiatives, lower

total cost of ownership, and dramatically improved data accessibility across your organization.



Looking Ahead: Future-Proofing Your Data

Analytics

ClickHouse Evolution

We continuously align your
infrastructure with the ClickHouse
roadmap, implementing new
features and capabilities as they
become available. Our early access
to beta features ensures you benefit
from innovations as soon as they're
stable.

Contact ChistaDATA Inc.

Al & ML Integration

We're developing frameworks for
seamless integration between
ClickHouse analytics and modern
AI/ML pipelines, enabling advanced
predictive capabilities while
maintaining the performance
advantages of your analytics

infrastructure.

For General Enquiries and Sales: info(@dchistadata.com

Contact our Founder and CEQ, Shiv Iyer: ceo(@dchistadata.com

Cloud-Native Architectures

Our cloud-native deployment
patterns leverage Kubernetes,
service meshes, and serverless
components to create more
resilient, scalable, and cost-
effective ClickHouse environments
that adapt dynamically to workload
demands.



