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6 Best Practices to Save Money
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ClickHouse, a real-time analytic database

Understands SQL

Event Dashboards
Runs on bare metal to cloud Streams \ /
ClickHouse
; : Interactive
Shared nothing architecture ELT —> g g g — Graphics
Stores data in columns Object / N o
. ) Storage

Parallel and vectorized execution

, .
Scales to many petabytes |t S the Standard englne

for low-latency analytics
Is Open source (Apache 2.0)
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What are the principle operating costs in analytic databases?

Proprietary

_ Human Labor
Licenses

Storage
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Develop on a laptop with
100% open source
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Three open source dev patterns that work on a laptop

Run complete

Install ClickHouse Run ClickHouse : ,
: : ClickHouse app with
packages directly using docker
docker compose
sudo apt install -y docker run -d --name docker compose up -d
clickhouse-server clickhouse-server

clickhouse-client
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Let’s build a ClickHouse “app” with Ubuntu + curl

cat > Dockerfile << END

# Simple analytic client with curl installed.
FROM ubuntu:22.04

RUN apt-get update && apt-get install -y curl
CMD ["sleep", "infinity"]

END

docker build -t myclient:latest - < Dockerfile
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Create a compose file for ClickHouse and the client

cat > docker-compose.yml << END
services:
antalya:
image: altinity/clickhouse-server:26.3.13.20001.altinityantalya
ports:
- "8123:8123"
- "9000:9000"
volumes:
- antalya-data:/var/lib/clickhouse
configs:
- source: network-access
target: /etc/clickhouse-server/users.d/network-access.xml
client:
image: myclient:latest
volumes:
antalya-data:
configs:
network-access:
content: |
<clickhouse> <users> <default> <networks>
<ip>::/0</ip>
</networks> </default> </users> </clickhouse>
£ Altinity ~ END



...And log in using your “application”

$ docker compose up -d

$ docker ps

CONTAINER ID “ . NAMES
dff28a725b38 altinity/clickh... demo-antalya-1
23a641654ac? myclient:latest... demo-client-1

$ docker exec -it demo-client-1 curl \
'http://demo-antalya-1:8123/?query=select+version|()
26.3.13.20001.altinityantalya
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Use open source components to build your apps

Event streaming Client Libraries
e Apache Kafka e C++-ClickHouse CPP

e Apache Pulsar e Golang - ClickHouse Go
e Vectorized Redpanda e Java - ClickHouse JDBC
e Javascript/Node.js - Apla
ETL e ODBC - ODBC Driver for ClickHouse
° Apache Ai.rflow e Python - ClickHouse Driver, ClickHouse
* Apache Nif SQLAIchemy
e Rudderstack

More client library links HERE
Rendering/Display

e Apache Superset Kubernetes
e Cube.js e Altinity Operator for ClickHouse

e Grafana
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https://kafka.apache.org/
https://pulsar.apache.org/
https://github.com/vectorizedio/redpanda
https://airflow.apache.org/
https://github.com/rudderlabs/rudder-server
https://superset.apache.org/
https://github.com/cube-js/cube.js
https://github.com/grafana/grafana
https://github.com/ClickHouse/clickhouse-cpp
https://github.com/ClickHouse/clickhouse-go
https://github.com/ClickHouse/clickhouse-jdbc
https://github.com/ClickHouse/clickhouse-go
https://github.com/ClickHouse/clickhouse-odbc
https://github.com/mymarilyn/clickhouse-driver
https://github.com/xzkostyan/clickhouse-sqlalchemy
https://github.com/xzkostyan/clickhouse-sqlalchemy
https://clickhouse.com/docs/en/interfaces/third-party/client-libraries/
https://github.com/Altinity/clickhouse-operator

With Al agents you can now skip to full apps quickly

) Hi Claude, please do the following for me.
1. Create a directory called 'demo'.
2. Create a docker compose application consisting of the following
services:

- An Altinity Antalya server (use highest available version).

- An Ubuntu client container with clickHouse-client and curl.
3. Write a README.md file that describes how to start the
application, connect to the client container, and use
clickhouse-client to connect to the Antalya server.

o I'll check Docker Hub for the latest Antalya build first.
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How much can we save?

Develop on a laptop with 100% open
source + agents
Community Chest

ADVANCE TO GO
(COLLECT $200)

Savings on
Licensing: 100%
(Plus savings on

labor)
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Optimize MergeTree tables
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ClickHouse Architecture

ClickHouse Server ClickHouse Server
Vectorized,
parallel query — * - - mmm -
engine

Columnar
data in block

—
storage

Columnar data
on object
storage

Object Storage

MergeTree Tables Iceberg Tables MergeTree Tables
(per server) (shared) (per server)
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ClickHouse Keepers
(Keeps consensus)

O
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A 4
Optimize schema design to reduce storage and 1/O
CREATE TABLE IF NOT EXISTS readings zstd ( Optimized data
sensor id Int32 Codec (DoubleDelta, ZSTD(1)), types

sensor type UIntlé Codec(ZSTD(1l)),
location LowCardinality (String) Codec (ZSTD (1)), Godecs + Z38TD
time DateTime Codec (DoubleDelta, ZSTD(1l)), compression
date ALIAS toDate(time),

ZSTD (10)) <

) ALIAS column
temperature Decimal (5,2) Codec(T64, to save space

S

)

Engine = MergeTree Time ordering
PARTITION BY toYYYYMM(time) to a:i.c!
ORDER BY (location, sensor id, time); compression
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Let’s look at an example: IP addresses

CREATE TABLE ipdemo.real string Native type
(
"ip | String }ef::\ --------------- 1 IPv4 ‘
) \\ \\\
ENGINE = MergeTree \
ORDER BY ip \ s ZSTD compression, not LZ4

\ \“‘lIPV4 CODEC (ZSTD (1)) ‘

\ Delta encoding (stores deltas, not values)

\119v4 CODEC (Delta (4), ZSTD(1)) ‘

16
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On-disk table size for different IP address types

IP Address Storage Size

B compressed size == compression ratio

600000
n
3
>
)
£ 400000
[J]
N
(/2]
]
il
a
5 200000
]
n
n
[}
1 .
o
g
S 0

IPv4 IPv4 CODEC IPv4 CODEC String
(ZSTD(1)) (Delta(4), ZSTD

(M)
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Compression Ratio
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Learn to love ClickHouse system tables

SELECT
table,
sum (data_uncompressed bytes) AS uncompressed,
sum(data compressed bytes) AS compressed,
round (sum(data_compressed bytes) / sum(rows), 3)
AS disk bytes per row,
round (sum(data uncompressed bytes) /
sum(data compressed bytes), 2) AS ratio
FROM system.parts
WHERE active AND database = 'ipdemo' AND table LIKE 'real %'
GROUP BY table
ORDER BY table;
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VN
A 4

Don’t stop with schema: make queries more efficient, too

I

10.84 sec | 13.4 sec ;

:16KBRAM' :2.4GBRAM:
SELECT Carrier, SELECT Carrier, FlightDate,

avg (DepDelay)AS Delay avg (DepDelay) AS Delay,
FROM ontime unigExact (TailNum) AS Aircraft
GROUP BY Carrier FROM ontime
ORDER BY Delay DESC GROUP BY Carrier, FlightDate
LIMIT 50 ORDER BY Delay DESC
LIMIT 50

Simple aggregate, short More complex aggregates, longer
GROUP BY key with few values GROUP BY with more values
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System.query_log is another delightful table

SELECT
event time,
type,
query duration ms / 1000 AS duration,
read rows,
read bytes,
result rows,
formatReadableSize (memory usage) AS memory,
query
FROM system.query log
WHERE (user = 'test') AND (type = 'QueryFinish')
ORDER BY event time DESC
LIMIT 50

£\ Altinity
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How much can we save?

Optimize table schema and queries

Savings on storage:  Cemmunits Chest
BANK ERROR
Up to 50% IN YOUR FAVOR

EEEEEEEEEEEEEEEEEEEEEE
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Use TTLs to limit data
growth
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TTLs can time out rows

CREATE TABLE default.web events with ttl 2 (
"time  DateTime,

"float value  Float32
)
ENGINE = MergeTree
PARTITION BY toYYYYMM(time)
ORDER BY (user id, toStartOfDay(time), session id, time)

£\ Altinity
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TTLs can also move, aggregate, and recompress data

CREATE TABLE default.web events with ttl 2 (
"time  DateTime,

"float value  Float32
)
ENGINE = MergeTree
PARTITION BY toYYYYMM(time)
ORDER BY (user id, toStartOfDay(time), session id, time)
+ INTERVAL 1 MONTH RECOMPRESS CODEC (ZSTD(1)),

+ INTERVAL 6 MONTH RECOMPRESS CODEC (ZSTD (10)),
+ INTERVAL 12 MONTH DELETE

£\ Altinity
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Let’s prove it works!

SELECT partition, name,
data compressed bytes AS compressed,
data uncompressed bytes AS uncompressed

FROM system.parts

= 'web events with ttl 2') AND active

WHERE (table
ORDER BY name DESC

rows,

—_—_~

—partition——name I rows—chompressed%r—uncompressequ

| 202304 | 202304 1 1 0 | 50000 | 613930 || 1388890 |

| 202302 | 202302 2 2 _1 | 50000 |I 327461 || 1388890 |

| 202208 | 202208 3 3 1 | 50000 |: 264054 ﬂ 1388890 |

| | | | | |
/

£\ Altinity
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How much can we save?

Use TTLs to limit data growth

: , Community. Chest -
Savings on Storage: e

UD to 20% REFUND

COLLECT $20 \\
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Use tiered storage for older
data

N\ Altinity © 2025 Altinity, Inc. 27



Tiered storage matches storage cost to access level

95% of queries

4% of queries

st day / '/_ 1% of queries

Last month | Time Series Data
Last year
% AWS S3 Object Storage
High IOPS, High Cheaper at rest, cost for IOPs

£\ Altinity cost at rest 28



Tiered storage on ClickHouse: policies, volumes, disks

Inserted data land on block
storage, then move to S3

Policy = —p | s3 tiered

l

Volume — — default s3
> priority=1 g priority=2
Disk — — default s3_disk
> (type: local) (type: s3)

£\ Altinity



Configuration for tiered storage

<clickhouse> <storage configuration>
<disks>
<s3 disk> . . . </s3 disk>
</disks>
<policies>
<s3 tiered>

g EEN- III EII DI DI EID EED DEN DND DND DEE BEE BN DS DI DN DEE I BEE BEE BEE BN DS IS BEE BEE B By,

<volumes>
: <default> <disk>default</disk>
: <move factor>0.1l</move factor></default>
<s3> <disk>s3 disk</disk> </s3>
\ S/volumes> e e —— -
</s3_tiered>
</policies>
</storage configuration> </clickhouse>

£ Altinity
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Moving from block storage to S3 usinga TTL

CREATE TABLE test s3 tiered(

"A" Inté64,
'S’ String,
"D Date

)
ENGINE = MergeTree

PARTITION BY D

ORDER BY A
TTL D + INTERVAL 7 DAY TO VOLUME 's3'

D + INTERVAL 365 DAY DELETE
SETTINGS storage policy = 's3 tiered';

£ Altinity
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How much can we save?

Use tiered storage for older data

Savings on Storage:
Up to 30%

£ Altinity 32



Scale compute capacity
down when not needed
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/7 /l
On-demand 7 e
monthly price: e S )
$524.20 UM F Negr;iksﬁt;czed
' m8g.axlarge | 1~ 2
| N
. us-east-2 g h
| |
R |
/datal
500Gb gp3
On-demand -
monthly price: m8g.xlarge On-demand monthly
$131.0496 us-east-2 rice: $40.00
(75% cheaper) E)Sam;e) .
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Kubernetes + Altinity operator makes rescaling easy

kubernetes X ALTINITY C Amazonxs
Watches pod Persistent Creates PVs
resource requeszs_ > Volume Persistent n ieSF)|Or1$e
,” Claim Volume \\O claims
I
Karpenter | | Storage
Provisioner | | Class
) | | -
\\ \ j ,'
N | ﬁ /
q p | ﬁ Allocates
Adjusts T storage to
VMs to match | Worker -~ match PVs

Node VMs

l EBS Volume

£\ Altinity



VN
A 4

Use Altinity operator pod templates to set pod properties

apiVersion: "clickhouse.altinity.com/v1l"
kind: "ClickHouselInstallation'"metadata:
name: "prod"
spec:
configuration:
clusters:
- name: "ch"
layout:
shardsCount: 1 -
replicasCount: 1 i
templates: A~

podTemplate: [sBENeldslelbt-I-Ea{o) I

_~ Template for pod definition

£\ Altinity 36



VN
A 4

Node selectors and instance types force pods to nodes

podTemplates:
- name: clickhouse-zone-2a
spec:
containers:
- name: clickhouse
image: altinity/clickhouse-server:26.3.13.20001.altinityantalya

nodeSelector:
node.kubernetes.io/instance-type: ulJe P IEEJel
zone:
‘\ . .
key: topology.kubernetes.io/zone Ts< Requwesanode\Nwh
values: m8g.xlarge VM type

- us—west—2a_<

—
—
——
—
—
—
e -
—
—
—
—
—
By

Requires a node in zone
us-west-2a
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Patterns for using compute rescaling

Reduce compute for cold data

//’ """"" s Reduce
PG A capacity at
: i | times of lower
| VM : N demand
| m8g.axlarge | 1

|
| us-west-2a : ' -
| |
|
mommmeoet /datal
/ 500Gb gp3
VM
m8g.xlarge
us-west-2a

£\ Altinity

L

VM

m8g.4xlarge
us-west-2a

VM
m8g.xlarge
us-west-2a

y

v

/data
500Gb gp3

/data
500Gb gp3
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You can also turn off compute completely!

Turn off idle |
development : VMM
hosts . m8g.4xlarge 500Gb gp3
| us-west-2a
[

—— o o

Kubernetes hack: edit replica, set replicas to O

https://altinity.com/blog/cut-compute-costs-by-scaling-clickhouse-servers-to-zero-on-kubernetes
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https://altinity.com/blog/cut-compute-costs-by-scaling-clickhouse-servers-to-zero-on-kubernetes

How much can we save?

£\ Altinity

Scale capacity down when not
needed
Community (hest

Savings on Compute:  “Wmes

Up to 40% COLLECT $100

40



Use BYOC Management
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BYOC == Bring Your Own Cloud

£\ Altinity

Altinity.Cloud Manager (ACM)

A
Qg0

|
|
|
|
ClickHouse Clusters :
|
|
|
|

@ Amazon EKS

Storage Compute
Networking

Altinity Account
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BYOC == Bring Your Own Cloud

£ Altinity

Altinity.Cloud Manager (ACM)

A
0g0| (a2

|
|
|
|
ClickHouse Clusters : ClickHouse Clusters
|
|
|
|

@ Amazon EKS @ Amazon EKS

Storage Compute Storage Compute
Networking Networking

Altinity Account Your Cloud Account
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BYOC == Bring Your Own Cloud

£ Altinity

Altinity.Cloud Manager (ACM)

i

ClickHouse Clusters

@ Amazon EKS

Storage Compute

Networking

Altinity Account

Qg0

ClickHouse Clusters

@ Amazon EKS

Qg0

ClickHouse Clusters

Storage Compute

Networking

kubernetes

Your Cloud Account

Storage Compute
Networking

Kubernetes, Anywhere
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BYOC Opportunity: Mix & match storage types

Operator command
/ to select storage
"~ /
m8g_4x|arge volumeClaimTemplates:
- name: storage
LR / # Do not delete PVC
, reclaimPolicy: Retain
I spec:
storageClassName:
Modes:
AWS gp3 access S :
- ReadWriteOnce
1 (®)
stﬁrage IS ﬁOé /datal resources:
cheaper than ts:
P 500Gb gp3 requests

storage:

gp2

£\ Altinity
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BYOC opportunity: Savings plans to reduce costs

L

VM

m8g.4xlarge
us-east-2

/datal
500Gb gp3

£\ Altinity

On-demand monthly price:
$524.20

Monthly price for one-year savings plan, no pre-pay:

$385.11 (27% cheaper)

Price for three-year savings plan, full-prepay:
$8684.23
(=$241.23 per month, 54% cheaper)
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BYOC Opportunity: Low-cost infrastructure providers

Up to 65%
cheaper than
AWS EC2
on-demand
prices

£\ Altinity

HETZNER

-

Our servers are
available in different
locations.

High performance thanks to AMD Ryzen™
and Epyc™ Processors with Zen

architecture

AXA
1Type
starting from
€ 59.2°
‘®max/mo.
€ 0.0945 /hr
Configure
excl. VAT.
setup fee once € 0.00
speed*’ [ L}
storage*' [ X 1]

Product details

Dedicated v

database server.

AX42
2 Types
starting from
€ 99.29
emax/mo.
€0.1586 /hr
Configure
excl. VAT.
setup fee once € 49.00
speed*’ o00
storage*' o000

Product details >

AX102
3 Types
starting from
€259.2
e max/mo.
€ 0.4150 /hr
Configure
excl. VAT.
setup fee once € 129.00
speed*’ 0000
storage*' 00000

Product details =

Cloud Web &Managed v Storagev Services v

AX servers are suitable for a wide range of applications and
demonstrate high read and write speeds, especially when used as a

AX162
3 Types
starting from
€614.2°
®max/mo.
€ 0.9840 /hr
Configure
excl. VAT,
setup fee once € 304.00
speed*’ 00000(
storage*' 000000

Product details >
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BYOC opportunity: Specialized high performance clouds

%+ NIRVANA LABS

WHAT THAT PRODUCED

Same workload. Different bills.

metared 10PS M metarad throtabpl
Nirvana ABS

AWS EBSQP3 l 10.5x slower than ABS on cold-read analytical queries
GCP Hyperdisk Extreme
AWS io2 Block Expre;g

Azure Ultra Disk

0\ Altinity




How much can we save?

Bring Your Own Cloud (BYOC)

Savings on Infra: Gommaniy, Ghst. PBorems
1 5 tO 65% Grand Opera Opening

COLLECT $50

FROM EVERY PLAYERE

FOR OPENING NIGHT SEATS -~ ==

N\ Altinity
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Conclusion
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A wallet-sized list of ways to save costs on ClickHouse

Short-term Time-honored cost-saving practice Long-term
SEVIL S impact

Develop on laptop with 100% open source software

Bring Your Own Cloud (BYOC) ‘
Optimize MergeTree tables .
Up to 40% Scale capacity down when not needed
Up to 30% Use tiered storage to S3 for older data

Up to 20% Use TTLs to limit data growth

£\ Altinity
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Learn more!

e Altinity Website:
o https://altinity.com

e Antalya Builds:
o https://altinity.com/project-antalya-real-time-data-lakes/

e Why BYOC is the New Management Paradigm for Analytic Databases
o https://altinity.com/blog/why-byoc-for-analytic-databases

Watch out for our new guide: ClickHouse® Cost Efficiency Best Practices

y
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https://altinity.com
https://altinity.com/project-antalya-real-time-data-lakes/
https://altinity.com/blog/why-byoc-for-analytic-databases
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