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1) The large scale logging problem



1) The large scale logging problem

Some domains, like finance, have harsh logging requirements:

- Petabyte scale
- Huge traffic spikes that need to be queryable in seconds
- Cannot compromise on delivery reliability (exactly once)



1) The large scale logging problem

Metric Quickwit (indexed) Loki (columnar only)

Latency (s) 0.6s 9.3s (+1,425%)

CPU Time (s) : 146s (+5,270%)
16 vCPUs / 64GB RAM

# of GET Requests 14,821* (+7,095%) Elastic Integration

Corpus Generator

Latency (s) : 1.0s (+74%)
212.40 GB

‘us-east-2" (label) CPU Time (s) 2.7s (+35%) 2s 243,527,673 logs

# of GET Requests 211* (+348%)



https://github.com/elastic/elastic-integration-corpus-generator-tool
https://github.com/elastic/elastic-integration-corpus-generator-tool

2) How Quickwit and its Kafka source solve the problem



2) Architecture

CONTROL PLANE

™

COMPUTE

DISTRIBUTED QUEUES Indexer
LOG SHIPPERS —

Indexer

!

STORAGE 53, MinlO, HDFS

Matched splits

METASTORE

T

Searcher

Searcher

™

{
“query”: “severity:error”,
"aggs™ {

"terms": {"..": *..."}
}
}

{

TSy "hits": [{-}]
“num_secs”: xxxx

8 Splits matched by the query

A split is an independent piece of the index




2) Indexing pipelines

Indexing pipeline
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Engine Quickwit
Ingestion time (min) 123 (+123%)
Mean vCPU

Total CPU time (min) ~270 (+80%)

Number of files on GCS 145,756 (x5,829)

Bucket size (GiB)



2) Kafka source exactly-once semantics
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2) Distributing indexing pipelines

Kafka cluster Indexers

Control plane 7:_'{

Target: 6 pipelines
Indexers: 3 x 8vCPU

Metastore 7:]{
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3) Real world example



3) Real world example

Indexing at Binance, leading crypto platform

Indexing throughput Documents throughput Indexer Running Pods

1 3_4 GB/s 14503371 docs/s 2 0 0
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3) Real world example

1,000,000,000

750,000,000

500,000,000

250,000,000

05:35

05:40

05:45

05:50

05:55

06:00

= Topic:

06:05

/ consumergrour

06:10

Consumer Group/topic Lag ~

2023-11-20 06:03:30

~uickwit:

06:15 06:20

922,494,467

06:25

06:30




3) Real world example

Splits in S3

Total bucket size View in CloudWatch [2

Amount of data in bytes stored in this bucket. Older data Stored On GlaCier:
- total is 20PB

13.3 PB

M With a compression ratio of 8:

- 160PB ingested

6.7 PB

GlacierinstantRetrievalStorage
05-19 02:31 pm: 106.3 TB

05/12 05/14 05/16 05/18 05/20 05/22 05/24

Days

®- GlacierInstantRetrievalStorage -~ StandardStorage




3) Real world example

Cost comparison for 1PB per day

Cloudwatch
- 1PB * $0.5/GB -> $500k / day
Quickwit

- 1000 indexers with 6CPU running on c7g
- $0.0361 (/cpu.h) * 1000 * 6 * 24 = $5200 / day

110]0),4
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Quickwit architecture | https://quickwit.io/docs/overview/architecture

Loki vs Quickwit https://quickwit.io/blog/benchmarking-quickwit-loki

Kafka source tutorial | https://quickwit.io/docs/ingest-data/kafka

Kafka rebalancing https://www.confluent.io/online-talks/everything-you-always-wanted-to-kno
w-about-kafkas-rebalance-protocol-but-were-afraid-to-ask-on-demand/




Thank you

Contact: remi@quickwit.io
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