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COMPANY OVERVIEW

Executive Overview: Enterprise Infrastructure Operations Excellence

ChistaDATA Inc. is a premier full-stack ClickHouse infrastructure operations provider specializing in performance optimization, scalability engineering,
and comprehensive data Site Reliability Engineering (SRE). Our expertise encompasses the entire lifecycle of real-time analytics infrastructure—from
initial architecture design through ongoing 24x7 operational support.

Headquartered in California, we operate a truly global support network spanning 11 strategic locations: San Francisco, Vancouver, London, Germany,
Russia, Ukraine, Australia, Singapore, and India. This worldwide presence enables us to deliver continuous, round-the-clock consultative support and
managed services with consistent quality and rapid response times regardless of customer location or time zone.

Our team of specialized engineers brings deep technical expertise in columnar database systems, distributed computing architectures, and high-
performance data processing at web scale. We serve enterprises requiring mission-critical analytics infrastructure with stringent performance, availability,
and reliability requirements.



INDEPENDENCE

Our Commitment to Open Source Independence

"In the spirit of freedom, independence and innovation - ChistaDATA Corporation is not affiliated with ClickHouse Corporation."

ChistaDATA operates as an independent organization, maintaining complete autonomy in our service delivery and technical approach. This independence
allows us to provide unbiased recommendations, implement custom solutions tailored to your specific requirements, and maintain flexibility in

architecture decisions without vendor constraints.

We are committed to 100% GPL open-source solutions, ensuring that your infrastructure investments remain portable, transparent, and free from vendor
lock-in. Our expertise is built on deep understanding of the open-source ClickHouse ecosystem, enabling us to leverage community innovations while
providing enterprise-grade stability and support.

This independent stance empowers us to integrate ClickHouse with any technology stack, cloud provider, or data ecosystem while maintaining your
organization's strategic flexibility and long-term technology autonomy.



@ GLOBAL REACH

Trusted by the World's Leading Enterprises

ChistaDATA serves a distinguished portfolio of Fortune 500 companies and global enterprises across diverse industries, delivering mission-critical real-
time analytics infrastructure at unprecedented scale and performance.
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Telecommunications & Technology

Verizon, PayPal, Netflix - powering real-time transaction analytics,
fraud detection, and customer experience monitoring at billions of
events per day.

Media & Entertainment

Viacom, National Geographic, Sony - delivering audience analytics,
content recommendation engines, and advertising campaign
measurement.

Retail & E-Commerce

Nike, PRADA, Starbucks - supporting personalization engines,

inventory optimization, and customer journey analytics.

@ Automotive & IoT

Garmin, Honda Cars IoT - processing sensor telemetry streams,
predictive maintenance analytics, and connected vehicle data
platforms.

Financial Services

Morgan Stanley, American Express, VISA - enabling real-time risk
scoring, transaction monitoring, and regulatory compliance
reporting.

Manufacturing & Aerospace

Airbus, Unilever, Carlsberg - powering supply chain analytics,
quality monitoring, and operational intelligence systems.



24x7x365 Global Operations Model

ChistaDATA's follow-the-sun support architecture ensures that expert assistance is always available when you need it most. Our strategically distributed
team operates across 11 global cities, providing continuous coverage without handoffs or delays.

Americas Coverage APAC Presence
San Francisco and Vancouver teams handle North American Singapore, Australia, and India provide comprehensive Asia-Pacific
operations, providing deep expertise during business hours across support, ensuring complete global coverage and enabling true round-
Pacific and Eastern time zones with extended evening coverage. the-clock consultative services and incident response.
1 2 3
EMEA Operations

London and Germany locations deliver seamless support across
European and Middle Eastern regions, maintaining 24-hour continuity
as Americas teams transition coverage.

This distributed model eliminates single points of failure in support delivery, ensures cultural and linguistic alignment with regional teams, and provides
redundancy for critical escalations. Every location maintains senior-level engineering expertise capable of handling complex performance optimization,
architecture decisions, and production incident resolution.



TECHNOLOGY FOUNDATION

What is ClickHouse?

ClickHouse is a high-performance, open-source columnar SQL database Core Capabilities
management system (DBMS) specifically designed for Online Analytical o _ . _
Processing (OLAP) workloads. Unlike traditional row-oriented databases, * SQl-compliant interface with advanced analytical functions

ClickHouse stores data in columns, enabling exceptional query * Real-time data ingestion from streaming and batch sources
performance for analytical operations. e Distributed architecture supporting petabyte-scale deployments

Built at Yandex to power their web analytics platform (Metrica), * Native integration with major data ecosystems

ClickHouse was designed from the ground up to handle massive data e Lightning-fast aggregations across billions of rows
volumes with blazing speed. The system routinely processes over 1 billion

rows per second on commodity hardware, delivering sub-second query

responses on datasets spanning trillions of records.



ClickHouse Architecture Excellence

ClickHouse's columnar storage architecture fundamentally transforms how analytical databases process queries, delivering performance advantages that
traditional row-oriented systems cannot match.

Columnar Storage Design Superior Compression Vectorized Execution

Data is organized by column rather than row, Columnar storage enables exceptional ClickHouse processes data in large batches
enabling the database to read only the compression ratios—typically 10:1 or higher (vectors) using CPU SIMD instructions,
specific columns required for each query. —because similar data types stored together achieving maximum hardware utilization.
For analytical workloads that typically compress more efficiently. This reduces This vectorized query execution enables
access a subset of columns across many storage costs dramatically while processing billions of values per second on
rows, this reduces 1/0 by 10-100x compared simultaneously improving query modern CPUs.

to row-oriented databases. performance through reduced disk 1/0.

The architecture supports both in-memory processing for hot data and efficient disk-based operations for larger datasets, providing flexibility to optimize
cost and performance based on specific workload requirements.



Technical Differentiators: Why ClickHouse Excels

Compact Data Storage

Advanced compression algorithms (LZ4,
ZSTD, Delta, Gorilla) combined with
columnar storage deliver 10-40x space
savings compared to traditional databases,
dramatically reducing infrastructure costs.

Flexible Storage Tiers

Support for hot/cold storage tiering
enables optimization of cost and
performance. Frequently accessed data
resides on fast SSDs while historical data
automatically migrates to cost-effective
object storage.

CPU-Efficient Processing

Vectorized query execution leverages
modern CPU capabilities including SIMD
instructions, multi-core parallelism, and
cache-friendly memory access patterns to
maximize computational throughput.

Real-Time Ingestion

Native streaming ingestion from Kafka,
asynchronous inserts, and high-throughput
batch loading support millions of events
per second without sacrificing query
performance.

Distributed Query Execution

Massively parallel processing across
distributed clusters enables linear
scalability. Queries automatically distribute
across shards, with each node processing
local data in parallel.



Comparative Performance Analysis

ClickHouse delivers transformative performance improvements compared to traditional analytical databases and data warehouses. The following

comparison illustrates key architectural and operational differences:

Dimension
Architecture

Query Speed

Ingestion Rate

Compression

Cost Efficiency

Scalability

Real-Time

ClickHouse

Columnar, MPP

Sub-second

1M+ rows/sec

10:1 to 40:1

Very High

Linear to PB+

Native

Teradata

Row-based, MPP

Seconds to
minutes

10K-100K rows/sec

2:1to 5:1

Low

Good to TB

Limited

Hadoop

Distributed files

Minutes to hours

Variable

3:1to 8:1

Medium

Good to PB

Limited

Oracle

Row-based

Seconds to
minutes

10K-50K rows/sec

2:1to 4:1

Low

Limited

Limited

PostgreSQL

Row-based

Seconds to minutes

5K-20K rows/sec

2:1to 3:1

Medium

Limited

Limited



Real-World Performance Metrics

ClickHouse performance characteristics translate directly into transformative business capabilities and operational advantages:

<ls 1B+ 100x 1T+

Query Response Time Rows Processed Per Second Performance Improvement Dataset Scale
Sub-second query responses on Sustained throughput exceeding Organizations typically experience Single clusters routinely handle
billions of rows enable real-time one billion rows per second on 10x-100x performance trillion-row datasets with consistent
analytics dashboards, interactive commodity hardware enables improvements when migrating from  query performance, eliminating the
data exploration, and immediate processing of massive datasets traditional databases, with some need for complex data sampling or

insight generation that drive faster without requiring expensive workloads seeing even greater aggregation strategies.
business decisions. specialized infrastructure. acceleration factors.

These performance characteristics enable entirely new use cases: real-time fraud detection, instant personalization, live operational dashboards, and
interactive multi-dimensional analysis that were previously impractical or impossible.



Why ClickHouse Over Competitors

Advanced SQL Capabilities

ClickHouse provides full SQL support including complex subqueries,
window functions, common table expressions (CTEs), and advanced
analytical operations. Unlike some columnar databases with limited query
languages, ClickHouse enables sophisticated analysis without learning
proprietary syntax.

Primary Key Support

Native primary key implementation enables efficient point lookups
alongside analytical queries. The sparse index design provides excellent
balance between write performance and query optimization.

Built for Statistical Analysis

Partial aggregation, approximate algorithms, and statistical functions are
deeply integrated into the query engine. Calculate percentiles, standard
deviations, and correlation coefficients across billions of rows in
milliseconds.

Flexible Replication

Support for asynchronous multi-master replication and master-slave
configurations enables diverse topology designs. Replicate data across
geographic regions for disaster recovery or distribute read workloads
across multiple nodes.



APPLICATIONS

Industry Applications Powered by ClickHouse

Business Intelligence & Analytics

Power interactive dashboards, ad-hoc query tools, and self-service
analytics platforms with sub-second query performance across
massive datasets.

Data Science & ML

Prepare training datasets at scale, engineer features in real-time, store
model predictions for analysis, and evaluate model performance

across billions of inferences.

Fraud Detection

Score transactions in real-time, identify suspicious patterns across
billions of events, and reduce false positives through sophisticated
behavioral analysis.

Real-Time Analytics

Process streaming data from Kafka, monitor live metrics, detect
anomalies instantly, and trigger automated responses to emerging
patterns.

IoT & Time-Series

Ingest millions of sensor readings per second, compress time-series
data efficiently, analyze equipment telemetry, and predict maintenance
needs.

E-Commerce Personalization

Analyze customer behavior in real-time, generate product
recommendations instantly, optimize pricing dynamically, and measure
campaign effectiveness.



SERVICE PORTFOLIO

ChistaDATA Service Architecture

Our comprehensive service portfolio delivers end-to-end ClickHouse infrastructure management through three integrated service tiers, each designed to
address specific operational requirements and organizational maturity levels.

24x7 Consultative Support Managed DBA Services Data Platform Engineers

Round-the-clock access to senior ClickHouse Dedicated database administration handling Strategic architecture design, infrastructure
engineers for troubleshooting, guidance, and day-to-day operations including performance optimization, capacity planning, and advanced
issue resolution. Proactive monitoring, rapid tuning, backup management, security engineering for complex distributed systems
incident response, and expert consultation hardening, and routine maintenance tasks. and specialized performance requirements.

available anytime.

These service tiers work synergistically with our dedicated Customer Success team to ensure your ClickHouse infrastructure consistently meets
performance objectives, maintains high availability, and scales efficiently with your data growth trajectory.



Enterprise Consultative Support: 24x7 Availability

ChistaDATA's enterprise support model provides continuous access to senior ClickHouse engineers with deep expertise in production operations,
performance optimization, and incident resolution. Our support team operates as an extension of your engineering organization, providing proactive
guidance that prevents issues before they impact operations.

Support Capabilities Support Channels

e Round-the-clock availability across all time zones via phone, email, Slack, and ticketing Direct phone access to senior engineers

systems e Dedicated Slack channels for real-time collaboration
e Expert guidance on architecture decisions, query optimization, and performance e Email support with priority routing
tuning

e Web-based ticketing system with full audit trail

e Proactive monitoring with intelligent alerting to identify issues before they become . ,
e Screen sharing for complex troubleshooting

critical
e Scheduled office hours for regular check-ins
e Rapid incident response with 30-minute Severity 1 response time guarantee
e Root cause analysis and remediation for production incidents
e Upgrade planning and execution support with minimal downtime

e Security vulnerability assessment and patching guidance



Support Service Level Agreements

Our tiered SLA structure ensures rapid response times aligned with business impact, enabling you to resolve critical issues quickly while managing

routine inquiries efficiently.

Severity 1: Critical

Response: 30 minutes

Database unavailable, data loss risk, or complete service outage
affecting production systems. Immediate mobilization of senior
engineers with continuous engagement until resolution.

Severity 3: Medium

Response: 12-24 hours
Development environment issues, query optimization requests, or

configuration questions that impact team productivity but not
production operations.

AN

Severity 2: High
Response: 4-12 hours

Significant performance degradation, replication lag, or functionality
impairment affecting user experience. Urgent investigation and
remediation during business hours.

®

Severity 4: Low

Response: 48 hours

Feature inquiries, documentation requests, best practice guidance,
and general questions about ClickHouse capabilities or future
planning.



Managed DBA Services: Five-Tier Model

ChistaDATA's managed DBA services provide flexible engagement models designed to match your operational requirements and budget constraints. Each
tier delivers progressively comprehensive database administration coverage:

Service Tier Hours/Month Monthly Cost Included Services

On-Demand DBA 8 hours $3,600 Basic monitoring, backup verification, ad-hoc query
optimization, routine maintenance tasks

Standard DBA 20 hours $8,500 Proactive monitoring, performance tuning, weekly health checks,
backup/recovery management, security updates

Professional DBA 40 hours $16,000 Daily monitoring, capacity planning, query optimization, index
design, schema reviews, monthly reports

Premium DBA 80 hours $30,000 24x5 coverage, architectural guidance, performance
engineering, disaster recovery testing, dedicated TAM

Ultimate DBA 24x7%x365 $65,000 Full-time dedicated DBA, round-the-clock monitoring, instant
incident response, comprehensive optimization, strategic
planning

All tiers include access to our global support infrastructure, knowledge base, and escalation to specialized engineers for complex technical challenges.



Professional Consulting Services

ChistaDATA's consulting services deliver specialized expertise for strategic initiatives, complex migrations, and architecture transformations requiring
deep technical knowledge and hands-on implementation support.

On-Site Consulting Remote Consulting

Rate: $600 per hour Rate: $450 per hour

Senior architects and engineers travel to your location for intensive Expert guidance delivered virtually via video conferencing, screen sharing,
collaboration on critical projects: and collaborative tools:

e Architecture design sessions and whiteboarding e Query optimization and tuning

e Performance optimization workshops e Schema design reviews

e Complex migration planning and execution e Cluster configuration optimization

e Production incident war rooms e Troubleshooting and root cause analysis

e Team training and knowledge transfer e Best practices implementation

e Infrastructure assessment and audits e Strategic technology planning

Consulting engagements are structured with clear deliverables, milestones, and success criteria. All work includes comprehensive documentation and
knowledge transfer to ensure your team can maintain and extend solutions independently.



Flexible Startup Plans

Designed for growing organizations requiring predictable costs and flexible engagement, our subscription packages provide consistent monthly support
hours at discounted rates compared to hourly consulting.

Quarterly Package Six-Month Package Annual Package

4 hours/month - $7,500 10 hours/month - $22,000 20 hours/month - $85,000

12 total hours over 3 months for ongoing 60 total hours over 6 months providing 240 total hours over 12 months delivering
optimization, routine health checks, and ad- regular performance tuning, proactive comprehensive support including capacity
hoc consultations. Ideal for stable monitoring, and strategic guidance. Suitable planning, architecture evolution, and
environments needing periodic expert for growing deployments requiring dedicated technical account management.
review. consistent attention. Best for mission-critical production systems.

All packages include rollover of unused hours (up to 25% of monthly allocation), priority support queuing, and access to our full knowledge base and
documentation library. Hours can be used for any combination of consulting, troubleshooting, optimization, or training activities.



Enterprise Support Package: Unlimited Scale

For organizations operating multiple ClickHouse deployments or requiring comprehensive support across complex distributed systems, our Enterprise
Support Package delivers unlimited instance coverage with dedicated resources.

Package Investment Included Resources

$75,000 per year e Dedicated Technical Account Manager (TAM)

: - : . e 10 named customer contacts with direct access
Comprehensive coverage for unlimited ClickHouse instances across all

environments—production, staging, development, and testing. No per- e Priority SLA response across all severity levels

node licensing fees or instance-based restrictions. e Quarterly business reviews and health assessments
e Architecture review and planning sessions

e Multi-channel support (phone, email, Slack, ticketing)

Your Technical Account Manager serves as a single point of contact who understands your infrastructure, business objectives, and technical
requirements. They proactively identify optimization opportunities, coordinate complex initiatives, and ensure seamless escalation for critical issues.

The Enterprise Support Package includes access to our complete service portfolio—managed DBA services, consulting hours, and specialized
engineering resources can be added as needed without complex procurement processes.



DBA Consultative Support Areas

Our managed DBA services encompass the complete spectrum of database administration disciplines required for enterprise-grade ClickHouse

operations:

@b
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Database Architecture Design

Cluster topology design, sharding strategies, replication configuration, and
multi-region deployment planning aligned with performance and availability
requirements.

o

Optimal SQL Engineering

Query optimization, execution plan analysis, index strategy design,
materialized view implementation, and SQL best practices to maximize
performance.

e

Performance Tuning

System-level optimization, memory configuration tuning, disk 1/0
optimization, CPU utilization analysis, and network throughput
enhancement.

8

Index Design & Optimization

Primary key selection, skip index implementation (minmax, set, bloom
filter), projection design, and index maintenance strategies.

B

Backup & Disaster Recovery

Backup strategy design, automated backup scheduling, recovery testing,

point-in-time recovery implementation, and cross-region backup replication.

=

High Availability Engineering

Multi-node cluster configuration, automatic failover setup, replication
monitoring, split-brain prevention, and cluster health validation.

®

Data Archiving & Partitioning

Time-based partitioning strategies, TTL policy implementation, hot/cold
data tiering, partition management automation, and storage optimization.

Maintenance Operations

Version upgrades with zero downtime, schema migrations, data
reorganization, merge optimization, and routine maintenance automation.



Full-Stack Optimization Services

Beyond database administration, ChistaDATA provides comprehensive infrastructure management encompassing the entire ClickHouse ecosystem and
supporting infrastructure layers.

Cluster Provisioning

Automated infrastructure deployment, configuration management, capacity right-sizing, and cloud resource optimization.

Lifecycle Management

Version control, rolling upgrades, configuration drift detection, and continuous infrastructure validation.

Data Ingestion

B

Kafka connector optimization, batch loading pipelines, real-time stream processing, and ingestion performance tuning.

Performance Benchmarking

Baseline establishment, regression testing, capacity forecasting, and continuous performance monitoring.

Security Hardening

Access control implementation, encryption configuration, audit logging, vulnerability scanning, and compliance validation.



Value Proposition: Measurable Business Impact

Partnering with ChistaDATA delivers quantifiable operational improvements and strategic advantages that extend far beyond technical infrastructure

management.
10x
Operational Overhead Reduction Performance Improvement
Reduce time spent on database administration, troubleshooting, and Achieve dramatic performance gains through expert optimization of
maintenance allowing your team to focus on product development and queries, indexes, and infrastructure configuration based on proven best
business initiatives. practices.
O,
99.9%
Uptime Guarantee Time to Market Acceleration
Maintain high availability through proactive monitoring, rapid incident Ship features faster by leveraging expert guidance on architecture
response, and implementation of resilient architecture patterns. decisions, avoiding common pitfalls, and implementing proven design
patterns.
o,
50%
Cost Efficiency Gains Scalability Confidence
Reduce infrastructure costs through right-sizing, compression optimization, Scale with confidence knowing that infrastructure can grow seamlessly

storage tiering, and elimination of over-provisioned resources. from gigabytes to petabytes with linear performance characteristics.



TECHNICAL CAPABILITIES

ChistaDATA Server for ClickHouse

ChistaDATA Server represents the world's first fully autonomous Database-as-a-Service (DBaaS) platform specifically engineered for real-time analytics

on serverless computing infrastructure. This next-generation platform abstracts away operational complexity while delivering enterprise-grade

performance, reliability, and scalability.

Autonomous Operations

Intelligent automation handles cluster provisioning, configuration
optimization, scaling decisions, backup management, and routine
maintenance without manual intervention. Machine learning algorithms
continuously analyze workload patterns and automatically adjust
resources for optimal cost-performance balance.

Self-healing capabilities detect and remediate common failure scenarios
including node failures, disk space exhaustion, and replication lag without
human intervention.

Serverless Architecture

Built on cloud-native serverless foundations enabling elastic scaling,
consumption-based pricing, and zero infrastructure management
overhead. Resources automatically scale up during peak demand and
scale down during quiet periods.

The platform provides instant provisioning—spin up new ClickHouse
clusters in minutes, not days—enabling rapid experimentation and
accelerated time to production.



Automated Infrastructure Management

ChistaDATA Server automates the complete infrastructure lifecycle from initial provisioning through ongoing optimization and maintenance:

Cluster Provisioning

One-click deployment of optimally configured ClickHouse
clusters with automatic node sizing, storage allocation, and
network configuration based on workload requirements.

Network Security

Automatic network segmentation, firewall rule configuration, VPC
peering, and private endpoint creation ensuring secure
communication between cluster components.

Access Control

Integrated RBAC implementation with support for LDAP, Active
Directory, OAuth, and SAML enabling enterprise identity
management integration.

Coordination Services

Automated setup and management of ZooKeeper or ClickHouse
Keeper for distributed coordination, ensuring reliable replication
and distributed DDL execution.

Encryption Management

Automated SSL/TLS certificate provisioning, rotation, and
configuration for all client connections and inter-node
communication with zero-downtime updates.

Version Management

Seamless ClickHouse version upgrades and patching with
automated testing, rolling updates, and automatic rollback on
failure detection.



Intelligent Data Ingestion Pipeline

ChistaDATA Server provides sophisticated data ingestion capabilities with pre-built connectors, intelligent schema management, and automatic

optimization of loading patterns.

Universal Connectors

Pre-built, production-ready integrations for major data sources including
Apache Kafka, Amazon S3, Google Cloud Storage, Azure Blob Storage,
REST APIs, and JDBC sources. Connectors handle authentication, retry

logic, and error recovery automatically.

Streaming & Batch Processing

Unified platform supporting both real-time streaming ingestion (Kafka,
Kinesis) and high-throughput batch loading (S3, GCS) with automatic
batching optimization to maximize insert performance while minimizing
resource consumption.

Backpressure Handling

Intelligent flow control automatically adjusts ingestion rates based on
cluster capacity, preventing overwhelming the database during spike
loads while maintaining optimal throughput during normal operations.

Schema Intelligence

Automatic schema inference analyzes incoming data and generates
optimal table definitions including appropriate data types, compression
codecs, and partitioning keys. Schema evolution support handles
changing data structures without manual intervention.

Data Validation & Transformation

Built-in data quality checks, type validation, and lightweight
transformation capabilities including filtering, field mapping, and value
normalization before loading into ClickHouse tables.



Performance Optimization at Scale

Automated performance analysis and optimization capabilities continuously improve query execution speed and resource efficiency without requiring

deep ClickHouse expertise.

Query Analysis Engine
Real-time query profiling identifies expensive operations including:

e Full table scans requiring index optimization

e Suboptimal join orders causing excessive memory usage
e Missing indexes on frequently filtered columns

e Inefficient GROUP BY operations

e Redundant data reading from unnecessary columns

The analyzer provides actionable recommendations with estimated
performance improvement and implementation complexity.

Automated Optimizations
System automatically implements safe optimizations:

e Query rewriting for better execution plans

e Skip index creation (minmax, set, bloom filter)

e Projection design for common query patterns

e Time-based partitioning implementation

e Materialized view generation for pre-aggregation

e Memory pool tuning based on query patterns

All changes are tested in isolation before production deployment with
automatic rollback on performance regression.



Scalability Architecture: Linear Growth

ChistaDATA Server implements comprehensive scaling strategies enabling growth from gigabytes to petabytes while maintaining consistent performance
characteristics.

Horizontal Scaling

Vertical Scaling Dynamic shard and replica addition enabling linear performance

Automatic resource adjustments including CPU core allocation, scaling. The system automatically rebalances data across new nodes,
memory capacity expansion, and disk space provisioning based on updates distributed table definitions, and adjusts query routing without
observed workload patterns. Changes are implemented with zero service interruption.

downtime through rolling node upgrades.

Multi-Region Deployment

Predictive Analytics Geographic distribution capabilities enable low-latency data access for

Machine learning models forecast growth trends based on historical global applications. Cross-region replication ensures disaster recovery
ingestion rates, query volumes, and data retention policies. Proactive preparedness while supporting read workload distribution across
capacity recommendations prevent resource exhaustion before it continents.

impacts operations.



High Availability & Disaster Recovery

Enterprise-grade reliability through redundant architecture, automated failover, and comprehensive backup strategies ensuring business continuity under
all failure scenarios.

Multi-Node Cluster Topology Replication Strategies

Production deployments utilize at least 3-node clusters with data Support for both synchronous and asynchronous replication modes.
replicated across multiple availability zones. Automatic failover Synchronous replication ensures zero data loss for critical
transfers queries to healthy replicas within seconds of failure transactions while asynchronous replication optimizes for write
detection, maintaining service availability. throughput in analytics workloads.

Automated Recovery Backup Automation

Failed nodes are automatically detected, isolated from the cluster, and Incremental and full backups are scheduled automatically based on
replaced with new instances. Data is re-replicated from healthy data change rates and retention requirements. Backups are
replicas without manual intervention, restoring full redundancy compressed, encrypted, and stored in geographically distributed
automatically. object storage.

Point-in-Time Recovery Cross-Region Protection

PITR capabilities enable restoration to any moment within the Backups are automatically replicated across multiple geographic
retention window. Incremental backup chains allow fine-grained regions providing protection against regional failures, natural

recovery without restoring full dataset snapshots. disasters, and catastrophic infrastructure loss.



Comprehensive Monitoring & Observability

Unified observability platform providing deep visibility into cluster health, query performance, resource utilization, and data pipeline operations through

intuitive dashboards and intelligent alerting.

€2

Real-Time Dashboards

Customizable dashboards displaying key performance indicators, query
latency distributions, throughput metrics, error rates, and cluster health
status. Visual drill-down capabilities enable investigation from high-level
overviews to individual query details.

o
-

Resource Utilization

Granular monitoring of CPU utilization, memory consumption, disk I/0
patterns, network throughput, and connection pools. Capacity planning
tools forecast when resources will be exhausted based on growth trends.

A

Intelligent Alerting

Configurable alert rules trigger notifications via email, Slack, PagerDuty, or
custom webhooks. Machine learning reduces false positives by learning
normal behavior patterns and alerting only on genuine anomalies.

(2
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Query Performance Tracking

Comprehensive query instrumentation capturing execution time, memory
usage, rows processed, and bytes read. Historical trending identifies
performance regressions and validates optimization impact.

&

Cluster Health

Real-time status monitoring for all cluster components including node
availability, replication lag, merge backlog, and distributed table
consistency. Automated health checks continuously validate system
integrity.

y

Distributed Tracing

Request tracing across distributed query execution reveals bottlenecks in
multi-node operations. Visualizations show query distribution, inter-node
communication overhead, and per-shard execution timing.



Security & Governance

Enterprise-grade security controls and compliance capabilities protecting data at rest and in transit while enabling fine-grained access management and

comprehensive audit trails.

Enterprise Authentication Fine-Grained Authorization Comprehensive Encryption
Integration with LDAP, Active Directory, Role-based access control at database, TLS encryption for all client connections
OAuth 2.0, and SAML 2.0 enabling single table, column, and row levels. Define and inter-node communication. AES-256
sign-on and centralized identity Eb policies controlling who can read, write, @ encryption for data at rest including
management. Multi-factor authentication or modify data with flexibility to database files, backups, and temporary
support for enhanced security. implement complex security storage with automatic key rotation.

requirements.

Complete Audit Trails

Detailed logging of all administrative actions, query executions,
schema changes, and access attempts. Audit logs are tamper-proof,
searchable, and retained per compliance requirements.

e
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Compliance Support

Implementation guidance and controls supporting GDPR, HIPAA,
SOC 2,1S0 27001, and other regulatory frameworks. Data residency
controls, retention policies, and deletion capabilities for privacy
compliance.



Cost Optimization & Resource Efficiency

Intelligent cost management tools identify optimization opportunities, implement resource efficiency improvements, and provide visibility into spending
patterns across your ClickHouse infrastructure.

Right-Sizing Intelligence Storage Optimization
Continuous analysis of resource utilization patterns identifies over- Automated storage tiering moves cold data from expensive SSD storage
provisioned infrastructure. Recommendations specify exact resource to cost-effective object storage (S3, GCS) based on access patterns. Hot
adjustments with predicted cost savings and performance impact. data remains on fast SSDs for immediate query access while historical
Automated implementation applies changes during maintenance data migrates to archival storage with transparent query federation.
windows.

Compression algorithm selection automatically optimizes the trade-off
Machine learning models detect idle or underutilized resources including between compression ratio and CPU overhead based on query patterns
dormant clusters, oversized disk allocations, and excessive replica counts and hardware capabilities.

that can be safely reduced without compromising availability.

] c0% (I 40% (I 50%

Storage Cost Reduction Compute Cost Reduction Network Cost Reduction

Through optimal compression and storage Through right-sizing and query optimization Through efficient data transfer and replication
tiering patterns



Database Reliability Engineering (DRE)

ChistaDATA applies Site Reliability Engineering (SRE) principles specifically to database operations, establishing measurable reliability targets and

automated practices that maintain service quality at scale.

@
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Service Level Objectives

Define quantifiable SLOs for query latency (p50, p95, p99), data freshness,
availability percentage, and backup success rates. Track actual
performance against targets with visual dashboards showing compliance
trends.

Error Budgets

Establish error budgets determining acceptable downtime and performance
degradation within SLO targets. When budgets are exhausted, automatically
freeze risky changes and focus engineering effort on stability
improvements.

Automated Remediation

Runbooks codified as automation scripts handle common failure scenarios
including node crashes, disk space exhaustion, replication lag, and query
overload. Automated responses reduce mean time to recovery from hours
to seconds.

Blameless Postmortems

Structured incident analysis focuses on systemic issues rather than
individual blame. Documentation captures timeline, root causes, impact
assessment, and action items for preventing recurrence through

architectural or process improvements.



IMPLEMENTATION METHODOLOGY

Three-Phase Implementation Approach

ChistaDATA's proven methodology ensures successful ClickHouse deployments through structured phases with clearly defined deliverables, minimizing
risk and accelerating time to value.

OFN &
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Assessment & Planning Implementation & Migration Optimization & Support
Comprehensive evaluation of current Execution of infrastructure deployment, data Continuous performance tuning, monitoring,
infrastructure, use cases, and requirements. migration, and application integration. and operational excellence. Deliverables
Deliverables include capacity sizing, Deliverables include production-ready cluster, include performance baselines, optimization
architecture design, migration plan, and validated data integrity, and cutover runbook. recommendations, and knowledge transfer
success criteria definition. documentation.

Each phase includes clearly defined entry and exit criteria, stakeholder checkpoints, and risk mitigation strategies. Our iterative approach allows for mid-
course corrections while maintaining project momentum and delivering incremental value throughout the engagement.



Assessment & Planning Phase

Thorough discovery and strategic planning establish the foundation for successful implementation by understanding current state, defining target
architecture, and creating detailed execution roadmaps.

Infrastructure Evaluation Use Case Identification Optimization Analysis

Detailed assessment of existing database Collaborate with business and technical Identify opportunities for performance
systems, data volumes, query patterns, stakeholders to define specific analytics use improvement, cost reduction, and
performance characteristics, and integration cases, query requirements, latency architectural simplification. Quantify
points. Document current pain points, expectations, and data freshness needs. expected benefits including query speedup
bottlenecks, and operational challenges Prioritize use cases for phased factors, storage savings, and operational
requiring resolution. implementation. efficiency gains.

Capacity Planning Architecture Design

Determine cluster sizing requirements based on data volume Create detailed technical architecture including cluster topology,
projections, query complexity, concurrency expectations, and growth sharding strategy, replication configuration, integration patterns, and
forecasts. Specify hardware configurations, storage allocations, and disaster recovery approach tailored to specific workload requirements.

network bandwidth needs.

Phase deliverables include comprehensive assessment report, architecture design document, migration strategy, implementation timeline, and project
budget. Stakeholder review and approval gates ensure alignment before proceeding to implementation.



Implementation & Migration Phase

Systematic execution of infrastructure deployment and data migration with rigorous testing, validation, and rollback procedures ensuring seamless

transition with minimal business disruption.

Migration Strategy Design

Define approach balancing speed, risk, and downtime
requirements. Options include parallel running (both systems
active), phased cutover (incremental workload migration), or big
bang (single cutover event). Select strategy based on complexity,
data volume, and business constraints.

ETL Pipeline Development

Build robust data extraction, transformation, and loading
pipelines with comprehensive error handling, retry logic, and
monitoring. Implement incremental loading strategies for
ongoing synchronization during parallel running periods.

Application Integration

Adapt application queries to ClickHouse SQL syntax, optimize for
columnar execution, and implement connection pooling. Update
Bl tools, dashboards, and reporting applications with new
connection parameters.

Cutover Execution

Detailed runbook orchestrates final cutover including traffic
redirection, DNS updates, connection string changes, and legacy
system decommissioning. Rollback procedures provide safety
net if issues arise.

Schema Conversion

Translate existing schemas from PostgreSQL, MySQL, Redshift,
or other sources to optimal ClickHouse table definitions. Select
appropriate table engines (MergeTree, ReplicatedMergeTree),
partition keys, sorting keys, and indexes based on query patterns.

Data Validation

Automated validation compares row counts, aggregations, and
sample records between source and target systems. Statistical
sampling validates data integrity without full comparison of
massive datasets.

Staged Rollout

Progressive migration starting with non-critical workloads
enables validation in production with limited risk. Monitor
performance, validate results, and gather user feedback before
migrating business-critical applications.



Optimization & Support Phase

Continuous improvement and operational excellence through ongoing monitoring, performance tuning, and proactive issue resolution ensuring long-term
success and maximum value realization.

Performance Tuning Proactive Monitoring

Continuous optimization based on observed query patterns, resource Comprehensive observability detecting issues before they impact users:

utilization, and user feedback: . _ _
e Real-time alerting on performance degradation

* Query optimization identifying expensive operations e Capacity forecasting preventing resource exhaustion
* Index tuning for frequently filtered columns e Replication lag monitoring ensuring data consistency
* Materialized view creation for common aggregations e Query pattern analysis revealing optimization opportunities

* Partition strategy refinement based on usage e Security audit log review identifying threats

e Memory and CPU configuration adjustments

® Backup Verification ® Security Assessments ® Version Management
Regular testing of backup and recovery Periodic security reviews identify Managed ClickHouse version upgrades
procedures validates disaster recovery vulnerabilities, validate access controls, and leverage rolling deployment strategies
preparedness. Automated restoration tests ensure compliance with organizational minimizing downtime. Thorough testing in
confirm backup integrity without manual security policies and regulatory requirements. staging environments validates compatibility

intervention. before production deployment.



Data Archiving Solutions

Strategic data archiving leverages ClickHouse's analytical strengths to offload historical data from transactional systems, improving operational

performance while maintaining analytical accessibility.

Archiving Benefits

¢ Improved Transaction Performance: Removing historical data from
PostgreSQL, MySQL, or MariaDB databases accelerates queries,
reduces index maintenance overhead, and optimizes backup times.

e Cost-Effective Storage: ClickHouse's exceptional compression ratios
(10-40x) dramatically reduce storage costs compared to maintaining
historical data in transactional databases.

e Simplified Management: Centralized analytics platform eliminates
managing multiple data silos, simplifies retention policy
implementation, and reduces operational complexity.

Archive Implementation

Automated archival pipelines extract historical records based on
configurable criteria (age, status, type), transform data into optimized
columnar format, and load into ClickHouse with appropriate partitioning.

Time-based retention policies automatically purge archived data after
configured periods, or implement tiered storage moving very old data to
even more cost-effective cold storage.

Query federation enables transparent access across operational and
archived data, providing unified analytics without requiring applications to
know data location.



Best Practices Implementation

ChistaDATA ensures adoption of proven ClickHouse best practices established through years of production experience across diverse industries and use

cases.

—_——— —

Schema Design Optimization

Design table schemas aligned with query patterns. Select appropriate
sorting keys based on filter columns, choose partition keys enabling
efficient data pruning, and implement proper data type selection for
optimal compression and performance.

Table Engine Selection

Choose table engines matching use case requirements: MergeTree for
high-throughput analytics, ReplicatedMergeTree for high availability,
CollapsingMergeTree for updating data, and SummingMergeTree for
pre-aggregation.

—

Backup Strategy

Implement automated backup schedules with appropriate retention
periods. Combine incremental and full backups balancing storage
costs with recovery time objectives. Regularly test restoration
procedures validating disaster recovery capabilities.

Performance Monitoring

Deploy comprehensive monitoring tracking query latency, resource
utilization, replication health, and error rates. Establish baselines
enabling detection of performance regressions and capacity
constraints.

S W ——

Retention Policies

Implement TTL rules automatically purging old data based on
business requirements. Configure partition-level TTL for efficient
removal of time-series data without scanning entire tables.

Access Control

Enforce role-based access control with principle of least privilege.
Define roles corresponding to job functions, grant minimal necessary
permissions, and regularly audit access rights.

————— —— o

Growth Forecasting

Monitor data growth trends and query volume increases enabling
proactive capacity planning. Establish scaling triggers preventing
performance degradation from resource exhaustion.

Team Enablement

Provide comprehensive training equipping internal teams with
ClickHouse expertise. Transfer knowledge through documentation,
pair programming sessions, and hands-on workshops ensuring long-

term self-sufficiency.



ADVANCED EXPERTISE

ClickHouse Internals Mastery

ChistaDATA's engineering team possesses deep expertise in ClickHouse's internal architecture, enabling optimization and troubleshooting impossible

without understanding the underlying implementation details.

Columnar Storage Implementation

Deep understanding of how ClickHouse
organizes data in column files, implements
compression at granule level, and utilizes
sparse indexes for efficient data retrieval.

Sparse Index Design

Deep knowledge of primary key index Q
structure, granule-level indexing, and skip
index implementations enabling
sophisticated query optimization strategies.

Compression Algorithms

Expertise in LZ4, ZSTD, Delta encoding, Gorilla
compression, and specialized codecs for
different data patterns enabling optimal
storage efficiency selection.

1L
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MergeTree LSM Architecture

Expertise in Log-Structured Merge tree
implementation including part merging
strategies, background merge optimization, and
"too many parts" problem resolution.

Vectorized Execution Engine

Knowledge of SIMD optimization techniques,
block processing pipelines, and CPU cache-
friendly algorithms that enable processing
billions of values per second.

Query Pipeline Architecture

Understanding of query execution stages from
parsing through optimization to distributed
execution, enabling identification of
bottlenecks and targeted optimization.



Distributed Systems Engineering

Expert-level knowledge of ClickHouse's distributed architecture enables design and operation of planet-scale analytics infrastructure with petabytes of
data across hundreds of nodes.

Sharding Design

Sophisticated sharding strategies ensure even data distribution,
prevent hotspots, and optimize query performance. Expertise in hash-
based, range-based, and custom sharding functions tailored to specific
data characteristics and access patterns.

Consensus Protocol Expertise

Mastery of ClickHouse Keeper (based on Raft consensus) and
ZooKeeper including coordination service tuning, split-brain prevention,
and optimal configuration for large-scale deployments.

Cross-Node Communication

Knowledge of inter-node protocols, network optimization techniques,
and distributed table mechanics enabling efficient data movement and
query result aggregation across cluster nodes.

Distributed Query Optimization

Deep understanding of distributed query execution including two-phase
aggregation, query routing, and inter-node communication patterns
enabling optimization of cross-shard queries.

Replication Queue Management

Expertise in asynchronous replication implementation including queue
tuning, lag monitoring, conflict resolution, and optimization of network
bandwidth utilization for multi-datacenter replication.

Distributed Table Engineering

Advanced capabilities in distributed table design, sharding key
selection, replication factor tuning, and distributed DDL operations
ensuring optimal performance in multi-node deployments.



Advanced Query Optimization Techniques

Sophisticated optimization strategies leveraging deep ClickHouse knowledge deliver transformative performance improvements for complex analytical

workloads.

PREWHERE Optimization

Strategic use of PREWHERE clause enables reading minimal columns first
for filtering, then reading additional columns only for matching rows. This
optimization can improve query performance by 10-100x on tables with
many columns.

Expertise in identifying optimal PREWHERE column candidates based on
filtering selectivity, column size, and compression ratios.

Column Pruning

Minimizing columns read from storage through query rewriting, projection
design, and schema normalization. Reading only necessary columns
dramatically reduces I/0 and memory usage.

Materialized View Chains

Building cascading materialized views enables pre-computation of
complex aggregations. Queries against materialized views execute
in milliseconds versus seconds/minutes on raw data.

Projection Design

Creating projections (alternative sorting orders stored within the same
table) optimizes queries with different access patterns without
duplicating entire datasets. Projections automatically accelerate
matching queries without application changes.

Skip Index Strategy

Implementing skip indexes (minmax, set, bloom filter, ngrambf_v1)
enables skipping irrelevant data granules during query execution. Proper
skip index design can eliminate reading 90%+ of irrelevant data.

Window Function Optimization

Leveraging specialized window function implementations and
optimization strategies for ranking, running totals, and complex
analytical operations across billions of rows.



Performance Troubleshooting Methodology

Systematic diagnostic approach rapidly identifies root causes of performance issues, enabling targeted remediation rather than trial-and-error
optimization attempts.

Slow Query Analysis

Identify expensive queries through system table analysis (system.query_log, system.processes). Profile execution to understand time
distribution across query stages, memory allocation patterns, and data reading volumes.

Execution Plan Review

Analyze query execution plans using EXPLAIN pipeline revealing operator costs, parallelism utilization, and optimization decisions. Identify
missing indexes, suboptimal join orders, and inefficient aggregation strategies.

Resource Bottleneck Identification

Determine whether performance is constrained by CPU, memory, disk 1/0, or network. System metrics correlation reveals resource
saturation patterns guiding optimization focus.

Targeted Optimization

Apply specific remediation: query rewriting, index addition, partition pruning, memory tuning, or hardware upgrades based on root
cause identification rather than generic optimization.

Validation & Monitoring

Measure optimization impact through before/after benchmarking. Deploy continuous monitoring preventing regression and validating
sustained improvement.



Common Issue Resolution Expertise

Rapid resolution of frequent production challenges through accumulated experience across hundreds of ClickHouse deployments and diverse failure

scenarios.

Issue Category

Memory Leaks & OOM

Disk Space Exhaustion

Replication Lag

Merge Performance

"Too Many Parts"

Network Issues

Symptoms

Increasing memory usage, out-of-memory errors,
query failures

Write failures, merge postponement, system
instability

Delayed data visibility, consistency issues,
replica queue buildup

Growing number of parts, merge queue backlog,
degraded query performance

Insert failures, warning messages, performance
degradation

Distributed query failures, timeout errors,
intermittent connectivity

Resolution Approach

Identify leaking queries, optimize memory limits,
implement query cancellation, adjust buffer sizes,
enable memory profiling

Implement TTL policies, optimize compression, partition
old data to cold storage, emergency space recovery
procedures

Network optimization, replication queue tuning,
identifying slow replicas, adjusting
max_replica_delay_for_distributed_queries

Background pool tuning, merge tree settings
optimization, identifying problematic tables, scheduling
maintenance windows

Adjust parts_to_throw_insert/parts_to_delay_insert,
batch optimization, merge scheduling tuning, emergency
merge forcing

Connection pool tuning, timeout adjustments, network
path analysis, compression optimization, replica
prioritization



Real-Time Analytics Infrastructure

Specialized expertise designing and operating real-time analytics platforms processing millions of events per second with sub-second query latency for

time-sensitive business operations.

Q

Streaming Ingestion

High-throughput Kafka integration with exactly-once semantics, low-latency materialized view chains for real-time aggregation, and
backpressure handling preventing overwhelming the database during spike loads.

Event-Driven Architecture

Design of Lambda and Kappa architectures combining batch and streaming processing, real-time feature store implementations, and
change data capture (CDC) patterns for operational analytics.

Sub-Second Dashboards

Optimization strategies enabling interactive dashboards with millisecond query responses including pre-aggregation through materialized
views, query result caching, and incremental refresh patterns.

Time-Series Excellence

Specialized modeling for time-series data including optimal partitioning strategies, downsampling techniques, retention policies, and
compression optimization for temporal data patterns.



EDUCATION & TRAINING

ChistaDATA University: Comprehensive Education Platform

ChistaDATA University provides world-class education across the entire data analytics and data engineering spectrum, from foundational concepts
through advanced ClickHouse mastery.

Specialized Learning Tracks Learning Methodology
o Data Analytics: Statistical analysis, visualization, dashboard design, Hands-on, project-based learning using real-world datasets and scenarios.
and business intelligence techniques Each course combines theoretical foundations with practical application
through:

e Data Warehousing: Dimensional modeling, ETL design, data quality,

and modern data architecture patterns e Interactive labs with production-like environments

e Data Science: Machine learning, predictive analytics, feature e Real dataset analysis projects

engineering, and model deployment
e Performance optimization challenges
e OLAP Fundamentals: Multidimensional analysis, cube design,
. . . e Architecture design exercises
aggregation techniques, and analytical query patterns
([ ]
e SQL Mastery: Advanced SQL programming, query optimization, Troubleshooting simulations

window functions, and analytical SQL techniques e Capstone projects demonstrating mastery



ClickHouse Certification Tracks

Structured learning paths guide students from beginner through expert level, with specialized tracks for different roles and responsibilities.

Track

Beginners Track

Intermediate

Development

Expert Advanced Topics

Executive/CTO Track

Duration

6 weeks

8 weeks

10 weeks

2 weeks

Hours

35 hours

50 hours

65 hours

10 hours

Core Topics

ClickHouse architecture overview, installation and configuration, SQL
basics and query writing, table engines introduction, data types and
schema design, basic data ingestion methods, monitoring
fundamentals

Advanced table engines (ReplicatedMergeTree, CollapsingMergeTree),
schema design patterns and optimization, materialized views and
projections, Kafka integration and streaming, distributed tables and
sharding, backup and recovery procedures, performance tuning basics

ClickHouse internals and architecture deep dive, distributed system
design and operation, advanced performance optimization,
troubleshooting methodology, Kubernetes deployment patterns, security
and compliance, disaster recovery architecture, production operations
best practices

Business value and ROI analysis, technology evaluation framework,
ClickHouse vs. alternatives comparison, implementation strategy and
planning, vendor selection criteria, total cost of ownership analysis,
organizational readiness assessment



Technical Training Portfolio

Comprehensive curriculum covering the complete technology stack supporting modern analytics infrastructure and ClickHouse operations.

cH

SQL for Analytics

Advanced SQL programming including window functions, CTEs,
complex joins, query optimization, and analytical SQL patterns specific
to columnar databases and OLAP workloads.

Troubleshooting Mastery

Systematic diagnostic techniques, log analysis, system table queries,
performance profiling, and resolution strategies for common

production issues encountered in real-world deployments.

OLAP Design Principles

Dimensional modeling, star and snowflake schemas, slowly changing
dimensions, fact table design, aggregation strategies, and modern
OLAP architecture patterns.

Performance Engineering

Deep dive into query optimization, index design, execution plan
analysis, resource tuning, and systematic performance troubleshooting
methodologies with hands-on optimization exercises.

Statistics for Data Science

Statistical foundations including hypothesis testing, regression
analysis, probability distributions, confidence intervals, and statistical
modeling techniques essential for data-driven decision making.

&)

Enterprise Architecture

Distributed system design, scalability patterns, high availability
strategies, disaster recovery planning, security architecture, and cloud
infrastructure design for analytics platforms.

All courses include industry-recognized certifications validating mastery of technical skills and readiness for production responsibilities. Certifications

enhance career prospects and demonstrate expertise to employers and clients.



USE CASES & SUCCESS

Industry-Specific Applications & Outcomes

Financial Services: Real-Time Fraud
Detection

Leading payment processor implemented
ClickHouse to analyze millions of
transactions per second with sub-100ms
risk scoring. Machine learning models
score transactions in real-time using
behavioral patterns, transaction history, and
merchant data. The system reduced false
positives by 60% while detecting 40% more
fraudulent transactions compared to legacy
systems.

Digital Advertising: Campaign
Analytics

Ad tech platform processes 10 billion ad
impressions daily across multiple regions.
ClickHouse provides advertiser-facing
dashboards with sub-second response
times querying petabyte-scale datasets.
Self-service analytics capabilities enabled
customer success teams to answer
complex reporting requests without
engineering involvement, reducing ticket
volume by 80%.

E-Commerce: Personalization at
Scale

Global online retailer processes billions of
user behavior events daily to power real-
time product recommendations.
ClickHouse enables analyzing complete
customer journey across web, mobile, and
offline touchpoints in real-time. System
maintains high availability during traffic
spikes including Black Friday (5x normal
load) while delivering consistent 50ms
query latency for personalization APlIs.

SaaS Platforms: Customer-Facing
Analytics

B2B SaaS provider embedded ClickHouse
into product to deliver real-time analytics to
end customers. Multi-tenant architecture
isolates customer data while sharing
infrastructure for cost efficiency. System
scales automatically during customer
reporting cycles without degrading
performance, supporting 10,000+
concurrent users executing complex
analytical queries.

IoT & Manufacturing: Predictive
Maintenance

Industrial equipment manufacturer ingests
sensor telemetry from 100,000+ devices
worldwide. Time-series analytics identify
anomalous patterns predicting equipment
failures days before occurrence.
ClickHouse's compression reduces storage
costs by 95% compared to time-series
databases while enabling complex cross-
sensor correlation analysis impossible with
specialized loT platforms.



Measurable Business Impact

Organizations partnering with ChistaDATA for ClickHouse infrastructure consistently achieve transformational improvements across multiple business

dimensions.

100x

Performance Improvements

Queries that previously took
minutes now complete in sub-
second timeframes, enabling

interactive data exploration and
real-time decision making that was
previously impossible.

70%

Cost Reductions

Infrastructure cost savings through
optimal compression, resource
efficiency, and elimination of
expensive commercial database
licenses while simultaneously
improving performance.

99.9%

System Reliability

Enhanced availability through
distributed architecture, automated
failover, and proactive monitoring
ensuring business continuity for
mission-critical analytics.

10x

Faster Time-to-Insight

Accelerated analytics workflows
enable data teams to explore
hypotheses, validate findings, and
deliver insights in hours instead of
days or weeks.

1000x

Scalability Capacity

Seamless growth from gigabytes to
petabytes with linear performance
scaling, future-proofing
infrastructure investments as data
volumes explode.

80%

Architecture Simplification

Consolidation of fragmented
analytics tools into unified
ClickHouse platform reduces
operational complexity, integration
overhead, and maintenance burden.



-2 CONTACT US

Engage ChistaDATA Today

Transform your analytics infrastructure with ChistaDATA's enterprise-class ClickHouse expertise. Our global team stands ready to deliver 24x7
consultative support, managed services, and strategic guidance for your real-time analytics journey.

Get Started Now Next Steps

Global Sales (24x7): 01

Free Consultation

Email: info@chistadata.com Initial discovery call with senior architects to understand your

requirements and challenges.

Corporate Locations 02

e California: Covina Infrastructure Assessment

e Delaware: Newark, Claymont . . o
Comprehensive evaluation of current systems and optimization

e Texas: Houston opportunities.

03

Customized Proposal

Tailored service recommendations with clear deliverables, timeline, and
investment.

04

Rapid Deployment

Fast-track implementation getting your optimized infrastructure
operational quickly.

"Building Optimal, Scalable, Highly Available, Reliable, Fault-Tolerant and Secured Database Infrastructure Operations for WebScale"

Connect with us on Twitter, Facebook, LinkedIn, GitHub, and Medium for the latest insights, best practices, and ClickHouse expertise.



mailto:info@chistadata.com
https://twitter.com/chistadata
https://facebook.com/chistadata
https://linkedin.com/company/chistadata/chistadata
https://github.com/chistadata
https://medium.com/shiviyer

