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Company Intros

INSTANA

www.instana.com

Instana makes life easier for DevOps
through Application Performance
Monitoring (APM) that manages
application behavior in real-time

£ Altinity

2% Altinity

www.altinity.com

Leading software and services
provider for ClickHouse

Major committer and community
sponsor in US and Western Europe
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https://www.instana.com/
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Instana and
CI |CkHOuse What is Instana?

How do we use ClickHouse?
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Automate Discovery of all Technology

e Instana Agent:

AGENT

o One Agent Deployed Once e
o Continuous Automatic Discovery of Techni . o O — T
o Automatic Metric Collection at 1 Second g
Granularity 2 §8¥ Communication
o Automatic Tracing N v,

1 T | m
QD|e|F ® | %
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Automatic Tracing

Instana Delivers Automatic Code Instrumentation

* Java « NodeJS
* Scala * Golang
g Python . Ruby

* PHP « Crystal
« NET

Keep Developers Writing Functionality, not Instrumentation

€5 Altinity INSTANA



Automatic Distributed Tracing

£ Altinity

Trace

L shop > /shop

= Shop > GET /Shop HTTP @ Spring Boot

Service Calls Latency

10 249ms

Timeline

@© started: 10:37:13

0.00ms 49.80ms 99.60ms

Errors in Calls

1

149.40ms 199.20ms 249.00ms

Service Endpoint
B O shop @ GET /shop
B O wwwgoogle.de & GET /doesnotexist

®

B O productsearch GET /productsearch

B O stackoverflow.com

()]

GET /questions

H O demo (©

products

Calls Aggregated Time ¥ Errors
1 249ms (1]

1 125ms

1 49ms

1 19ms

1 4ms

GET /shop HTTP
Service

B O shop > & GET /shop

Errors

© 1Error @ status 500

Details

Host
ocalhost:84

Request Path
/shop

Path Template
/shop

Method
GET

Status Code
500

Stack Trace

doService org.springf:

i Download

herServiet:863

pr org

ameworkServiet:970
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Dynamic Graph

’ ;: ESNode ‘ deex A

A ﬁ\i ES Cluster

% ESNod ;.
E o\ Instana’s internal model that
5 A esvese continuously correlates
O dependencies

L
o ES Node

JVM
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Data Collection

o - Qualitative attributes of the technology that indicate performance.
o e.g, Process CPU, Service latency, Web Page load time, etc.
o - Changes: Initial discovery and state changes, Built-In Events based

on failing health rules and Custom Events based on the thresholds.
o e.g., Host offline, Docker container offline, JVM GC Suspension High, Service Latency Slow, etc.

o - Catalogs current settings and states in order to keep track of
any configuration change
e - Represent transactions and are captured based upon the

programming language platform. Traces are made up of one or more Calls
o Java, Scala, .Net, PHP, Python, Node.js, Ruby, Go, others via SDK
e - tracing web browser calls to backend services

£ Altinity INSTANA
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What do we use
C I i C kH O u S e fo r? Application & End-User-Monitoring Data

Traces / EUM Beacons




Dashboards / Dependency Map

&% robot-shop with frontend bot-shop with fi d

B T T

. e X
529,078 5.509 oo o ° ®
,,,,,,, . y

e we store trace data in ClickHouse
e from ClickHouse data we generate different types of 1z

dashboards for our monitoring platform s

e ClickHouse helps us process millions of records with a -
"Mean Latency" of 400ms in production |

Junzs Jun 30 ot 03 Juos  awos  wioe
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https://play-with.instana.io/#/applications

Application Data - Analytics

s Q

Q) Analytics > e« Calls ‘ >
O cart

Applications Websites Mobile Apps
© cart.apps.pcf264.qainfra.instana.io

Calls Traces Page Loads R its Session Starts
Q© catalogue

= Filters Application v o ; rroneous Hidden Calls v
> catalogue
O catalogue-demo

»e Destination = technology equals kube

O

catalogue.apps.pcf264.qainfra.instana.io

Grouped by = - Destin cities

Result 36 Groups

m Latency (mean) Erroneous C

14,090

O ©

discount

4

= : : |
ey ] [ | e | 1
10000 g ----- EEEEE N .

R 0 B I

< GEEEANENE =N =N
III-IIII Illll- nlll-lll

1
1

] !
1

1

34:33 04:54:33 05:5. 06: b‘d 33 D/.?A 33 08:54:33
Group Count Earliest Timestamp
M catalogue.products 271,861 2020-07-03 03:54:33
B GET /product/{sku} 186,651 2020-07-03 03:54:34
GET /find/{sku} 184,953 2020-07-03 03:54:34
W get 100,293 2020-07-03 03:54:34

{'i Altinity Public Demo: "Analytics"

HTTP Requests

All Filters e+«

Custom E

10:54:33

Latency (mean)

<1ms

95ms

89ms

3ms

ANRSRNNNRSHANANGHRNNNNG III
O O o

Customers can slice-and-dice the calls data
stored in ClickHouse to analyse
performance problems and errors

Bl Group by L Select Metrics a1 Hide Graph

4

I

" | . | a | 1 I | | |
[ -} —1 ] = — 1 ]
;--- EEpEE aEEEEE EaEEE . EEE .
¢
|
=
i
K

EEEEE=EEEER=R

11:54:33 12:54:33 13:54:33

Erroneous Calls (rate)
0.00%
3.56%
2.80%

0.00%
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https://play-with.instana.io/#/analyze

Application Data - Traces

&, Analytics > == Traces

... all the way down to traces. The traces
Result 4,202 Traces . [ = GET /apiffetch/RD-10 Trace n: s3eraroneasezs are made up by separate calls and contain
e meses & oo — errors, stacktraces, sql statements, ...

GET /api/fetch/RD-10

2020-07-06 14:18:52 21ms
GET /api/fetch/HHGTTG Sub Calls Erroneous C Latency *>+ select discount0_.id as id1_0_, discou...
2020-07-06 14:18:52 16ms 8 O 2
1 ms

GET /api/fetch/RD-10 o
2020-07-06 14:18:50 76ms . ; Source O discount

Timeline Colorize by  Endpoint ology
GET /api/fetch/RD-10
2020-07-06 14:18:50 18ms @© started: 2020-07-06 14:18:52 Details & Stack Trace 4
GET /api/fetch/K9 oms 4ms 8ms 13ms 17ms 21ms ey
2020-07-06 14:18:49 19ms ET /apil

SELECT discount@_.id as id1_@_
discount@_.activated as activate2__
GET /api/fetch/R2D2 discount@_.percent as percent3_0_
‘AR ET t/RE discount@_.sku as skud_0_
2020:07:06:14:18:49 Sklug FROM discount discount@_
WHERE discount@_.sku=?

GET /apiffetch/STAN-1

2020-07-06 14:18:46 15ms
Connection
GET /api/fetch/C3P0 jdbcimysql://10.128.0.106:3306/discountdb?createDatabaseIfNo
2020-07-06 14:18:46 14ms Service Endpoint Aggregated Time Erroneous Calls
GET /api/fetch/STAN-1 O ratings GET /api 21ms
2020-07-06 14:18:45 16ms
. StackTrace

O cata o-de &

GET /api/fetch/EVE-1 B © catalogue-demo ® GET /product/{ 9ms xscutadiisry
R extract in org

2020-07-06 14:18:45 15ms getResultSet hib

O ratings CONNECT 3ms ::f;::f"ezyrs“,“ff:‘eﬂf loader Loader:937
GE 9 doQueryAndinitializeNonLazyCollections /11 org.hib | i
2020 06 14:18:42 — dolist ] )

listignoreQueryCache
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https://play-with.instana.io/#/websiteMonitoring/website;websiteId=eXcbQMOqTle1Kpq6ApRuHw/summary

End-User-Monitoring

Summary Speed Resources HTTP Requests JS Errors Geography Custom Events Pages Alerts
® Page Loads @ Page Transitions ® JS Errors
4 > 4 » 4 4
1,511 i . 103
i n n h n n
I e ulln gl h ]
I | f anllm ‘ (11 ‘ ‘ ‘ | 80 h
1,000 ] | | M | | | HH s h
I ‘ n ‘ ‘ H ‘ 114 ‘ 60 I
h ‘ 1] | | 1 H | h
h - - 1T | 40 h
500 " L | B I
: I I I ! I | ” ;
T T T I II
o JAnnnmRERERERERRRREARRRRRA | 1 []] | ! 8 ullalla ]lllll“fnl il J !
30:00 05:50:00 07:50:00 09:50:00 11:50:00 13:50:00 15:5 30:00 05:50:00 07:50:00 09:50:00 11:50:00 13:50:00 15:5
Geography Top JS Errors LI NN Affected Users
l Uncaught RangeError: Invalid number of stars received. Value '6' is outsid... 3,695

w View all JS errors

We also store data from EUM beacons in
ClickHouse to generate dashboards

2 09

1,875 page loads 9,665 page loads
L ee—

£ Altinity INSTANA


https://play-with.instana.io/#/websiteMonitoring/website;websiteId=eXcbQMOqTle1Kpq6ApRuHw/summary

INSTANA

Operating
ClickHouse

in production

£ Altinity

We started running ClickHouse in
production two years ago



SaaS Cluster - ClickHouse

e 1 cluster per SaaS region
o 4 SaaS regions US/EU
o  MultiCloud: AWS & GCP
@ clickhouse-20-eu-west-1.instana.io

w B e cluster spec
: > . 20 nodes

o

& Infrastructure

Map Comparison Table

System

o m r5.8xlarge
Linux 4.15.0-1021-aws (amd64)
g;: Intel Xeon Platinum 8175M @ 2.50GHz - 1 Ki e . A . m 5 . 1 2X I a rg e

184.85 GiB

< N ~ . . ' o 10 shards

33,554,432

Hostname

clickhouse-20-eu-west-1 ) - - . > O re p | i C a C ro S S AZ

FQDN
clickhouse-20-eu-west-1.instana.io

Y B ‘A B o Before JBOD + schema changes

1f5e46f52904fb4b0015315063dc5d8.

sggésgfz—czaz—un—gassroagagaabnaa ] . .‘ v [ ] 1 X 12 TB Volume per node
m 180 TB in cluster at peak

2019-11-27 17:42:59 (7mo 6d 5h 2m)

Interfaces (1)

o  With JBOD + schema changes
e oo m 2x25TBvolumes
m 70TB

£ Altinity INSTANA




Statistics

Application Monitoring

@ Accepted Spans

Tracing Data Ingress

660,000

NSNS N T N

r T T T T T T T T T
16:21:20 06:21:20 20:21:20 10:21:20 00:21:20 14:21:20 04:21:20 18:21:20 08:21:20 22:21:20

Jun 26 Jun 27 Jun 28 Jun 29 Jun 30 Jul 01
Incoming Website Beacons 4 EUM Data Ingress
® eum-processor-0 eum-processor-1 eum-processor-3 @ eum-processor-4

120,000/s

\J
=

T T T T
15:59:24 09:59:24 21:59:24 15:569:24 09:59:24
Jun 26 Jun 27 Jul 02 Jul 03

£ Altinity

T T
12:21:20 02:21:20 16:21:20
Jul 02 Jul 03

Ingress per region

e Spans: 660k / sec
e Beacons: 120k / sec

Total: 10 TB ingress / day

INSTANA



ClickHouse within our Architecture

TU = tenant unit

£ Altinity

Batching

clickhouse-1 clickhouse-2
shard 0 H shard 0

clickhouse-2 clickhouse-3
shard 1 H shard 1

<>

clickhouse-19 clickhouse-20
shard 10 H shard 10

ZooKeeper 1 ZooKeeper 2 ZooKeeper 3

ClickHouse Cluster

<
N NG

Query throttling

INSTANA



How do we monitor our ClickHouse clusters?

e Infrastructure metrics We use Instana to monitor ClickHouse / EYODF
o Host, CPU, Memory, Disks 10, Networking

e ClickHouse host & cluster dashboards
o Merges, Inserts, Queries, Replication

e /ooKeeper dashboards SN Frsasent o iy pars s eceuring
o JVM: GC performance, Suspension, Heap

e Reader / Writer Components

O JVM DrOlezard Apps [SLO] High error rate for CH inserts
built-in and custom SLI / SLO

/\ [InfraSLO] Frequent ZooKeeper exceptions occurring

[SLO] Frequent "Too many simultaneous queries" errors occurring

Name A Description [SLO] High error rate in call processing

Frequent exceptions are happening within ClickHouse's ZooKeeper code [SLO] High error rate in log processing
paths. These will result in session termination and re-establishment. This will ”” ClickHouse DB

delay database reads and writes. It will also impact load and slow down
block/part handling. Check whether ZooKeeper is healthy, look for long...

/\ [InfraSLO] Frequent ZooKeeper exceptions occurring

[SLO] High error rate in mobile app beacon processing

This mode is turned on in case the config doesn't have sections with
Zookeeper or if an unknown error occurred when reinitializing sessions in
Zookeeper, or during session reinitialization in ZK. Run the following command
on the ClickHouse node to verify that the replica is still in read-only mode:...

/\ [SREInfraSLO] ClickHouse replica is in read-only mode Il ClickHouse DB

[SLO] High error rate in raw profiles processing

£ Altinity INSTANA



Monitoring ClickHouse - 1

CPU Usage

® User ® System ® Wait @ Nice

100%
]
|

"“.
i) YA W
i

L *,'}vn’»r‘)"“mvuf”"”“,»M}

W i 1‘\
L Ll
Wl Tt

Memory Usage

15%

Context Switches

Steal ® Context Switches

34,000

h i
1
| ‘HM:L.‘J L

CPU Load

1614

CPU Load

® Load

80.00

J 1sec host metrics

071229 0912128 n12:28 31229
Junz2

|Il]: ClickHouse @8123  ciccouse os

ClickHouse Server

51220 171229 071229 091220

1229 131229 15:12:29

17229 071229 0811228
Jun22

Upstream / Downstream services

Upstream / Downstream 4

°g° Upstream

Process ID
30873
Cluster
us-west-2
Shard

b

Shard Weight
A

Replica

2

HTTP Port
8123

TCP Port
9000
Server Lo

Jmnt/logs/clickhouse/clickhouse-server.log

Error Log
/mnt/logs/clickhouse/clickhouse-server.err.l

Settings

Services.

£ Altinity

Directly Called by 3 Services

©  Unspecified
|Il] clicknouse

A appdata-reader

Directly Called from Within 3 Applications
o, .
&% Al Services

&% Units - ui-backend

&% Shared - AppData (reader...

See all 3 Upstream Services

See all 3 Upstream Applications

Downstream

Metric: Calls and Erroneous Calls v

Calls Erroneous C.
£4,500 0

Calls Erroneous C.
1,748 5 £2

Calls Erroneous C.
£1126 ;i

Metric: Calls and Erroneous Calls v

Calls Erroneous C..
£7,374 ~ I3

Calls Erroneous C..
£2,669 .

Calls Erroneous C..
£2,003 . x1

51228 1712:29

ClickHouse host dashboards

Select Queries

® Select Queries ® Query Threads

08:5828  09:00:28 09:02:28 09:04:28 09:06:2 09:08:28 09:10:28 091228 0g:14:28 09:16:28 09:18:28 09:20:28 09:22:28 09:24:28 092628 09:28:28
i 08

Insert Queries

® Insert Queries Inserted Bytes

3 850 MiB

\

08:5528 0800228 09:02:28 0004128 09:06:28 09:08:28 09:10:28 091228 09:18:28 08:20:28 09:22:28 09:24:28 09:2628 0928728

i 08
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ring ClickHouse - 2

Nodes Total Rows Total Disk Usage

20 801G 6110 TiB
> 800 000 000 000 Rows

Throughput
® Select Queries ® Inserted Bytes
700 6.50 GiB
2 Cluster dashboard
!
105419 10319 19 12819 331 4419 1054 ‘ = ‘ ‘ :
Jul 08 Jult
Cluster Nodes (20) Q
1 Name Shard Replica Rows Disk Usage Health
Iil- ClickHouse @8123 1 1 38,6156 299 TiB /
Ill- ClickHouse @8123 1 2 38,6036 299 TiB /
Ill- ClickHouse @8123 10 1 38.278G 2.96 TiB /
Il ClickHouse @8123 10 2 38.2136 2.96 TiB
lll- ClickHouse @8123 2 2 38.377G 2.95TiB v
Ill- ClickHouse @8123 2 1 38.2916 294 TiB
Ill- ClickHouse @8123 3 2 40.453G 3.07 TiB

lll- ClickHous 3 1 40.419G 3.07TiB
lll- ClickHouse @8123 4 1 41.342G 3.09TiB v
lll- ClickHouse @8123 4 2 41.205G 3.08 TiB

Prev 1/2 Next

€5 Altinity INSTANA



Monitoring ZooKeeper

¢ N . Starting Jun29 o
&, Apache ZooKeeper - Server 3.5.7 v ] O lact7 days Live
m °Z° Upstream / Downstream Show snapshot versions
Garbage Collection
Garbage collectors will report their activation and runtime after they have finished. Depending on the collector, some, if not most, of its activity will be concurrent to the application execution. JVM l I Ietrl CS
@ G1Young Generation Time @ G1 Old Generation Time G1 Young i @® G10Id i i -
(Heap, GC, Suspension, ...)

Mm/‘

N e e N e

L 023956 143056 023956 143056 023056 163056 163956 43056 oz3vss 14306
Yz 30 5 5% o6
Suspension

Suspension is an indication of how much application execution might have been delayed by the JVM, OS or CPU during the last second. This is predominantly caused by GC activations.
® suspension

78.00us

- e ——

14:39:56

= CPU Usage Context Switches CPU Load

® User System Wait @ Nice Steal @ Context Switches ® Load

100% 40,000 2.93

Host metrics (CPU, 10) F , =

r T T T r
14:42:21 04:42:21 18:42:21 08:42:21 22:42:21 14:42:21
Jun 29 Jul 01 Jul02 Jul0a Jul 05 Jun 29 Jul01 Jul02

T T
14:42:21 04:42:21
Jun 29 Julor

22:42:21
Jul 05

€5 Altinity INSTANA



Infrastructure - Lessons Learned

e Initially we had one database with 10 tables per tenant unit
o Problems: thousands of tables, too many parts, running schema migrations got complicated
o Solution: we migrated everything to a shared database with 10 shared tables

e Started with ZooKeeper cluster similar to our Kafka setup

o Problem: performance was not sufficient
o  Solution: we scaled them up (10, CPU, and memory)

e Approached disk limit in AWS

o Problem: one single data volume per CH node (16 TB is the max for AWS volumes)
o  Solution: we moved to multi-volume (JBOD) => 2 volumes per node

@) https://www.instana.com/blog/migrating-live-to-a-multi-disk-clickhouse-setup-to-increase-operability-and-decrease-cost/

e Regularly upgrade ClickHouse to latest stable version announced by Altinity as
soon as possible to benefit from new features

£ Altinity INSTANA


https://www.instana.com/blog/migrating-live-to-a-multi-disk-clickhouse-setup-to-increase-operability-and-decrease-cost/
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ClickHouse

query
performance SR, whes they come

from




Detect query failures - Step 1

© clickhouse Il cicksouse - O Earoms = | P Lve )
R —— Dgshboard representing the
ClickHouse cluster,

populated from tracing data

514,645 186 v 250ms

Calls Erroneous Call Rate Latency [CECEEN  Distribution
Calls @ Erroneous Calls @ Erroneous Call Rate @50th ®o0th @ 95th @ 99th
0000 012w
wons  sase zress s 055059 R — Tasoss  wsese
Infrastructure Issues & Changes Top Endpoints m Calls  Erroneous Calls Top Statements Latency m Erroneous Calls

@ infralssues @ Offiine © Online & Changes 64ams SELECT database, tab)

: s ‘ Erroneous Call Rate
J.I..IIIIII.—I..l . - i - = @ Erroneous Call Rate

Drill down to analyze errors g

T
14:00:00 18:00:00 22:00:00 02:00:00 06:00:00 10:00:00 14:00:00
Jul 05 Jul 06

£ Altinity INSTANA



Detect query failures - Step 2

Applications Websites Mobile Apps Profiles

Calls Traces Page Loads Resources HTTP Requests JS Errors Custom Events Session Starts HTTP Requests Custom Events Profiles

= Filters Application v Endpoint v Type v Technologies v Latency v Hidden Calls v All Filters e«

-e Destination =~ service.name equals clickhouse

e>e  call.erroneous is true

All of the queries in
Result 22 Calls error (no sampling)

s V

B  SELECT destination_service_label FROM shared.all_chains WHERE client_id = '¢ AND destination_service_id = '752119ca9644d51c66231a60de68a9243a96f76e' LIMIT 1 FORMAT JSON
B SELECT destination_service_label FROM shared.all_chains WHERE client_id = 's »' AND destination_service_id = '‘8b68618510800932e0d777c10ea04ca42228c710' LIMIT 1 FORMAT JSON
B SELECT destination_service_label FROM shared.all_chains WHERE client_id = 's »" AND destination_service_id = '66a36e77fd002579809717841f998f4d21cd5913' LIMIT 1 FORMAT JSON
B SELECT destination_service_label FROM shared.all_chains WHERE client_id = '¢ »" AND destination_service_id = '310ec4e6213b134f6¢c2813bed00192195a756ee0' LIMIT 1 FORMAT JSON
B SELECT destination_service_label FROM shared.all_chains WHERE client_id = 's »' AND destination_service_id = 'af904dcff976f7bedfb13fbdbe5d103801790d29' LIMIT 1 FORMAT JSON

€5 Altinity INSTANA



Detect query failures - Step 3

Trace context to find out what is
making this erroneous query

= sdk.appdata-reader-cli.. 15ms

ppdat >+ SELECT destination_service_la...
5 = = — ‘ X
B appdata Services/GetSe 14ms Groneaus O

sdk.clickhouse... <1lms R R SQL & error

) message
B B seecr. 13ms Details & Stack Trace 7
Span Type sdk.database
SELECT . 241ms
T | instance Nitp://10.255.112.133:8123
Type clickhouse
SELECT 506ms Stateme:
o B i label

SELECT .. 27ms

B sel 35ms

SELECT .. 366ms

£ Altinity INSTANA



Detect slow queries - Step 1

@, Analytics > & Applications / = Calls ~ @ ® Fios-Julos > Live
pateney = o
= Filtel A v clickhouse v Endpoint v Type v Te gies v Latency v = Hidden Calls v All Filters sae x Clear filters
95th @ 99th
e = = »» Destinat me equals  clickhouse x
View in Analytics ‘ SYRETH
1
A N\ Result 49 Groups ~ Grouped by calltag.grpeMethod () preview () [ Groupby ¥ SelectMetrics  4ly Hide Graph
I
1! o
| ( \ \ Count Latency (mean) Latency (90th) Latency (9oth) [ESACTL}

Latency (sum) &

Group Count Earlies L Latency (90th)

9,764 2020-07-03 12:00:15 435ms 590ms 4,753ms 4,251,589ms

TOp Statements Calls Erroneous Calls 6,205 2020-07-03 12:00:07 492ms 1,090ms 2,069ms 3,054,356ms
14725 2020-07-03 12:00:11 108ms 189ms 493ms 1,595,162ms

S ALLINNE...  40,731ms 5,386 2020-07-03 12:00:01 255ms 353ms 662ms 1,372,885ms
4,936 2020-07-03 12:00:26 267ms 349ms 805ms 1,318,454ms

\LL INNE... 34,787ms

s Grouping calls by API entry
30,083ms points, then sort by latency
20,136ms percentiles or sum

monitori

INSTANA




Detect slow queries - Step 2

£ Altinity

cccccccccc

Slowest calls

Last hour ~

2020-07:
0!

LLLLLLLLL

Timeline

Q© started: 2020-07-07 15:31:08

SQL statement, timing info, and
trace context

Colorize by ~ Endpoint 7-\'/'-71?‘
SELECT
“metric_timestamp_alias’,...
- 443ms (100%)
Network .
Waiting Ting
Toal 443n

INSTANA



Tracing inside the ClickHouse cluster

Tracing includes the queries
distributed over the shards

B SELECT159...

SELECT ...

SELECT ...

SELECT ...

SELECT ...

SELECT ...

The query is as fast as the
slowest shard

£ Altinity

Statement

1 metric_timestamp_alias
nt64(ceil(duration / call count later
group_by_column_alias

t) As first_timestamp
0M shared.calls_v3
R client_id
sampling_level >= toUINnts(10
sam ser_selected < touInts(1

3,758ms

a

ingestion_time 150410291200f
dst_endpoint_type

is_synthetic

app_id

1,925ms service_id
src_cf_app_id
BY group_by_column_alias
1,920ms ’
2,419ms Tags
allow_experimental_da. 1
3,560ms background_pool_size 32
background_schedule 32
3,756ms
2 db.instance http://clickhouse-9-us-
db.statement SELECT 15941929100
db.type clickhouse
SQL & db.user default
enable_http_compress 1

query settings

INSTANA



Engineering - Lessons learned

e System tables are great for understanding/monitoring
o enable writing to query_log and part_log
o graph metrics over time
o build alerting on top of metrics
e Contextis key
o where queries come from: service, website, tenant, user, etc.
e A handful of tenants/users can easily eat up most of the resources
e Improve query performance through continuous monitoring

o query optimization, bigger hardware, more shards, more replicas, materialized views,
compression (zstd, Low Cardinality), data skipping indices, sampling, etc.

£ Altinity INSTANA
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Wrap-up




IELCEVWENS

e ClickHouse is a reliable, scalable and performant column-based datastore
o its performance still amazes us
o we are very happy users :-)

e (Good monitoring helped us with the steep learning curve
o no prior knowledge of ClickHouse in Engineering and SRE team

e Infrastructure monitoring alone was not enough for us
o Context and distributed tracing gives us end-to-end visibility

https://play-with.instana.io g

£ Altinity INSTANA
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Instana:

Thank YOU! https://www.instana.com
Altinity:

We are hiringl https://www.altinity.com
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