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Who knows what ClickHouse is?

Who works with ClickHouse right now?

Who has compressed data more than 10TB right now?




ClickHouse is a data excavator: for each query, it tries to allocate the maximum

allowable resources to process your query for maximum efficiency.

Spike workloads. Many concurrent queries will struggle for resources.

Background merges, message broker streaming, and dictionaries loading also allocate

resources.

Don't mix clickhouse with other software components in production (including keeper)
on the same hardware.

Recommendations of proportions: 10 TB of compressed data per server with 128 GB RAM
and 32 CPU cores.

10 Gbit network is always better than a 1 Gbit network. ;)



# metrics related
metrics

events

metric_log
asynchronous_metrics
asynchronous_metric_log

dimensional_metrics
histogram_metrics

latency_buckets
latency_log

{# stack related
trace_log
stack_trace

# logs
text_log

errors
warnings

# runtime
processes
merges
moves
mutations

user_processes
view_refreshes
dictionaries

asynchronous_inserts
asynchronous_loader

guery_cache
guery_condition_cache

# data streaming
azure_queue
s3queue
kafka_consumers
iceberg_history

# replication and clusters
distributed_ddl_queue
distribution_queue
part_moves_between_shards
replicas
replicated_fetches
replication_queue

# disk space usage

disks

parts

tables

parts_columns
projection_parts
projection_parts_columns
projections
data_skipping_indices

backups
backup_log
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Read From Disk
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https://github.com/zix99/rare + https://github.com/Slach/clickhouse-timeline
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Matched: 431 / 431 (R: 23; C: 166)
17.88 KB (0 B/s) | <stdin>
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https://github.com/zix99/rare
https://github.com/Slach/clickhouse-timeline
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80:01..82:02..84:082..

ACCESS_DENIED:14175681475546718658
ACCESS_DENIED:15857848794079947392
ACCESS_DENIED:4629296031519153123
SYNTAX_ERROR:1367613636773385U668
SYNTAX_ERROR:4878196815289742872
SYNTAX_ERROR:775203024687153139
Matched: 71 / 71 (R: 6; C: 47)
3.94 KB (@ B/s) | <stdin>
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Heatmap queries by Memory Usage
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Make flamegraph

clickhouse-client —-g "SELECT 'clickhouse-flamegraph
-—query-ids=" ||
arrayStringConcat (groupArray (10) (query id), "', ") ||
'\n' FROM system.query log WHERE
normalized query hash=? AND event date=? AND
event_time BETWEEN ? AND ? ORDER BY
query duration ms DESC LIMIT 10
FORMAT TSVRaw" | bash



https://github.com/Slach/clickhouse-flamegraph

‘Memory..
MemoryTr.. MemoryTracker: :allocimpl(long, bool, Mem..
7% squash (1 [MEWSEE Curren.. i} MemoryTr.. CurrentMemoryTracker: :alloc(long)#/usr/b..
ﬂm [CUFFEREMI Allocator<false, false>::alloc(unsigned ..

transform

DB::Me. DB::Memory<Allocator<false, false>>::all..
DB::Me.. DB::Me. .JJ DB::Memo. DB: :MergeTreeDataPartWriterOnDisk: :Strea..
[BBEIES void s..  [DBIMerg: void std::__1::_ function::__policy_invo..
@ voids.. DB::Se..[lvoid std..
MemoryTracker:.. [l DB::IS.. DB::Seri.. DB::Seri.. [DBi:SerializationSparse: :enumerate
MemoryTracker:

55% 6bydepa Ha 3anuchb 38% bydepa Ha uTeHune
B MergeTree Native npoTtokona
1 aecepuanvsaumio

..DB :MergeTreeDataPartWriterWide: :addStreams(DB: : NameAndTypePair const&..

M... (MemoryTE:

DB::createMergeTreeDataPartWideWriter(std::__ 1::basic_stfi
DB::createMergeTreeDataPartWriter(DB: :Mer: aPartType, std::__ C.. CurrentM..
A.. [IOEHONN
W Noidibsi
DB::MergeTreeSink: :consume(DB: :Chunk&)#/usr/bin/clickhouse en ] DB::Reversel..
DB::SinkToStorage: :onConsume(DB: : Chunk)#/usr/bin/clickhouse CurrentMemofyTracker: :alloc(long.. [COW<DB::ICol..

void std::__1::_ function::__policy_invoker<void ()>::__call_impl<std::__1::_ function::__default_al.. All.. Curr.. Allocator<fa)se, false>::realloc..

DB::runStep(std::__1::function<void ()>, DB::ThreadStatus¥, std::_1::atomic<unsigned long>*)#/usr/b..  voi.. Alo.
DB DB: :..

DB: :ExecutionThreadContext: :executeTask()#/usr/bin/clickhouse

DB: :PipelineExecutor: :executeStepImpl(unsigned long, std::__1::atomic<bool>*)#/usr/bin/clickhouse

i DB: :Columnun..

DB::ColumnLowC..

DB::Serializat..

| DB::NativeReader: :read()#/usr/bin/clickhouse
DB::TCPHandler: :receivePacketsExpectData(DB: :QueryState&)#/usr..

DB::TCPHandler: :processInsertQuery(DB::QueryState&)#/usr/bin/clickhouse

Poco: :Net: : TCPServerDispatcher: :run()#/usr/bin/clickhouse
Poco::PooledThread: :run()#/usr/bin/clickhouse
Poco::ThreadImpl::runnableEntry(void*)#/usr/bin/clickhouse
#/usr/lib/aarch64-linux-gnu/libc.so0.6



https://github.com/YS-L/flamelens

Look percentiles for ProfileEvents

————Profile Events: 9689294398787416682 (2025-08-13 17:10:00 +04:00 to 2025-08-13 17:20:00 +04:00) Normalized Query
Event Count p50 poo p99

744 4.00 7.00 41.57 INSERT INTO

CompressedReadBufferBytes 744  80.46 thousand 200.05 thousand 2.54 million temporary_roundtrip_table ( ‘col’, ‘id’ ) VALUES

ConcurrencyControlSlotsAcquired 1118 3.00 3.00 3.00

ConcurrencyControlSlotsAcquiredNonCompeting 1118 1.00 1.00 1.00

ConcurrencyControlSlotsGranted 1118 1.00 1.00 1.00

ContextLock 1118 29.00 29.00 29.00

ContextLockWaitMicroseconds | 1.00 1.00 1.00

FunctionExecute 1118 2.00 2.00 2.00

GlobalThreadPoolJobs 1118 5.00 5.00 5.00

GlobalThreadPoolLockWaitMicroseconds 201 6.00 7.00 11.00 : s

I0BufferAllocBytes 744 1.09 million 1.10 million 1.11 million e - hen pYY >= ©

I0BufferAllocs 74y 3.00 3.00 -

InitialQuery 1118 1.00 1,00. © 1.e0

InsertQuery 1118 1.00 < 1.00 A0

InsertedBytes 1118 80.00 thousand 200.00 thousand 2.63 million it meanc Alie - -

InsertedRows 1118 10.00 thousand 10.00 thousand 10.00 thousand a it - -

InterfaceNativeReceiveBytes 1118 38.43 thousand 120.06 thousand 210.06 thousand

InterfaceNativeSendBytes 1118 5.56 thousand 5.80 thousand 6.05 thousand

LocalThreadPoolExpansions 1118 4.00 4.00 4.00

LocalThreadPoolJobs 1118 4.00 4.00 4.00

LocalThreadPoolLockWaitMicroseconds 25 5.00 6.60 7.00

LocalThreadPoolShrinks 1118 4.00 4.00 4.00

LocalThreadPoolThreadCreationMicroseconds 1118 22.00 28.00 32.00

NetworkReceiveBytes 1118 38.43 thousand 120.06 thousand 210.06 thousand

NetworkReceiveElapsedMicroseconds 1118 47.64 thousand 195.05 thousand 298.03 thousand

NetworkSendBytes 1118 5.56 thousand 5.80 thousand 6.05 thousand

NetworkSendElapsedMicroseconds 1118 58.00 65.00 74.83

0SCPUVirtualTimeMicroseconds 1118 920.50 1.09 thousand 3.00 thousand

0SCPUWaitMicroseconds 37 13.00 25.20 62.04

OSReadChars 1118 41.86 thousand 123.80 thousand 213.96 thousand

OSWriteChars 1118 5.66 thousand 6.12 thousand 6.44 thousand

OQuerv 1118 1 O 1 O 1 O




MEMORY _LIMIT_EXCEED - How Memory Tracker works

When memory allocates, clickhouse looks to the memory tracker counter.
If value is more than the soft limit value, then wait
memory_usage_overcommit_max_wait_microseconds. If memory is not freed, then any next

allocation will throw an exception, and any other query could be canceled.

Memory limit exceeded (for query)

Tweak max_bytes_before_external_sort, max_bytes_before_external_group_by,
max_threads, max_insert_threads, max_memory_usage

Memory limit exceeded (for user) - 90% use cases another queries.
max_memory_usage_for_user

Memory limit exceeded (total)

Try to decrease max_server_memory_usage_ratio (to avoid OOM)

https://kb.altinity.com/altinity-kb-setup-and-maintenance/al
tinity-kb-who-ate-my-memoxry/ 19



https://kb.altinity.com/altinity-kb-setup-and-maintenance/altinity-kb-who-ate-my-memory/
https://kb.altinity.com/altinity-kb-setup-and-maintenance/altinity-kb-who-ate-my-memory/

Group

Process
Process
Process
Process
Process
Process
Process
Caches

MMaps
StorageBuffer
MemoryTables
Dictionaries
Dictionaries
Dictionaries
Dictionaries
Dictionaries

Name
OSMemoryTotal
OSMemoryAvailable
0SMemoryFreePlusCached
0SMemoryCached
0OSMemoryFreeWithoutCached
0SMemoryBuffers
MemoryVirtual
MemoryDataAndStack
MemoryResidentMax

MemoryResidentWithoutPageCache

MemoryResident
MemoryCode
MemoryShared
FilesystemCacheBytes
MMappedFileBytes
StorageBufferBytes
Memory

Flat
ComplexKeyHashed
ComplexHashedArray
Hashed

PrimaryKeys db:default

PrimaryKeys
PrimaryKeys
PrimaryKeys
PrimaryKeys
PrimaryKeys
PrimaryKeys
PrimaryKeys
PrimaryKeys
PrimaryKeys
PrimaryKeys
PrimaryKeys
PrimaryKeys
PrimaryKeys

db:eth
db:tiered
db:system
db:fts
db:git
db:demo
db:staging
db:mindsdb
db:eth_final
db:clickbench
db: import
db:eth_old
db:training

chi-github-github-0-0-0
123.55 GB
116.75 GB
115.42 GB
105.33 GB
10.09 GB
1.19 GB
294.69 GB
293.71 GB
61.11 GB
4.06 GB
4.06 GB
279.38 MB
199.44 MB
200.00 GB
535.01 MB
0B

0B
517.62 MB
24.13 MB
1.29 MB
256.45 KB
0B

99.18 MB
89.17 MB
288.72 KB
261.01 KB
B

SO0
Do EO®

Group
|Queries
UserMemoryTracking
UserMemoryTracking
UserMemoryTracking
UserMemoryTracking
UserMemoryTracking
UserMemoryTracking
UserMemoryTracking
UserMemoryTracking
UserMemoryTracking
UserMemoryTracking
QueryCacheBytes
FileBuffersVirtual
FileBuffersVirtual
ThreadStacksVirtual
|ﬂemoryTracking

Name
SELECT
slach

default

updater
clickhouse_operator
dmitrii

demo
blockchain_explorer
altinity

rill

OpenFileForRead

OpenFileForWrite

GlobalThread
otal

Memory usag
chi-github-github-0-0-0
4.00 MB
4.00 MB
27.24 KB
12.59 KB

427.83 KB
54 MB

6 MB

9.05 GB
2.33 GB




Query Text EXPLAIN PLAN indexes=1, projections=
Expression ((Project names + Projection))
C Aggregating
event_type” , (( (*) as ~__Count Expression ((Before GROUP BY + Change column names to column identifiers))
ReadFromMergeTree (default.github_events)
github_events Indexes:
MinMax
Condition: true
= Parts: 45/45
ROUP BY Granules: 1258981/1258981
t type Partition
Condition: true
Parts: 45/45
Granules: 1258981/1258981
PrimaryKey
Condition: true

=
m

EXPLAIN PIPELI
(Expression)
ExpressionTransform x 32
(Aggregating)
Resize 32 » 32
AggregatingTransform x 32
(Expression)
ExpressionTransform x 32
(ReadFromMergeTree)
MergeTreeSelect(pool: ReadPool, algorithm: Thread) x 32 0 » 1

XPLAIN ESTIMATE
database.table parts rows marks
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