The Future of Fast Databases:
Lessons from a Decade of QuestDB

Steve Sklar

Senior Cloud Engineer,, QuestDB

L« QuestDB



INntro
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My fast database definition*:

erformant frequent Al

and performant

Designed for

frequent
datasets.

* My own biased definition. But this is my talk, so just setting the context



10 years ago the fast data was:

e 1TB RAM, 128-core boxes

e Sending code to the data (stored procedures)

e Sharing by EXtracting datd out of the big box
o VERAGRISCKEANEAGEEGE, tools, storage



Fast data now:

e PYERGA, Pandas, Polars, RStudio, Spark, DuckDB

e Open data formats - Parquet

o Freedon to use data locally, local compute

e leverage scalable, infinite and inexpensive storage

infrastructure, such as SSNGCS,Azure Blob



Type Ill database

e Does not own data
e Does not force every workload through its APls

e Does not force all logic to run in one place

o Does 5peakiSOL



Type Il database - -

e Object store is high latency, coarse-grained API
storage, consistency issues

e Maintaining Parquet files on object store is clunky and
high latency

e Querying Parquet optimally is complex
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Database popularity
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QuestDB - -

e High performance, [GWelatency ingress sink. In-order,

out-of-order, dedup, small batches, big batches.

e Direct access to Parquet partitions on object store

e High performance data egress via _



Balancing hot and cold data: the data first mile

Column store (Disk) Object store

today - 3d ————  “today - 3d".parquet
today - 2d —
today - 1d ——  “today - 1d”.parquet

“today - 2d”.parquet

today (hot)

WALLT - WAL2 - WAL.n —

Replication Store



QuestDB - SOLEAGINE

e Parallel, vectorized SQL execution, leverages JIT and

data layout
e [ow-latency SQL execution, for high-QPS applications

e Materialized views for OHLC and indicators (VWAP,
MAVG etc.)

e Spans multiple data formats and storages
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QuestDB - Blilforfinance

e Optimised data re-sampling for charts, and mat views
e Coming soon - array data types to support Order Books
e Window functions for finance indicators

e ASOF joins optimised for data troubleshooting
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heck our live demo

Web Console

€ Tables & sqL
= Filter... E T
[H] AAPL_orderbook
[D] ethblocks_json £
[D] trades
[M] trips ¢
ﬁ:weather 1

B3 Log

timestamp; symbol :
timestamp | symbol "

i3] [ 2024—01—01T00:00:00.3142992] AVAX-USD
@© 2024-01-01T00:00:00.314299Z AVAX-USD

2024-01-01700:00:00.315867Z AVAX-USD
2024-01-01700:00:00.315867Z AVAX-USD

Copyright © 2024 QuestDB

https://demo.questdb.io/

+ Example queries

WITH trade_buys AS (
SELECT timestamp, symbol, price, side
FROM trades
WHERE side = 'buy' AND timestamp IN '2024'
), trade_sells AS (
SELECT timestamp, symbol, price, side
FROM trades
WHERE side = 'sell' AND timestamp > '2023-12-31'
)
SELECT * from trade_buys ASOF JOIN trade_sells ON (symbol);

price; side : timestampl, symboll
double |  symbol : timestamp; symbol

38.56 buy 2023-12-31T23:59:46.690587Z AVAX-USD
38.56 buy 2023-12-31T23:59:46.690587Z AVAX-USD
38.56 buy 2023-12-31T23:59:46.690587Z AVAX-USD
38.56 buy 2023-12-31T23:59:46.690587Z AVAX-USD

pricel;
double’

38.51
38.51
38.51
38.51

https://github.com/questdb

> Run & & Q searchdocs 3 I3

£ History

[4:38:01 PM GMT+01:00] v/ 239,442,009 rows in 384ms Execute: 281.98ms Network: 102.02ms Total: 384ms Count: 250.61ms Authentication: 680ns Compile: 2ms

239,442009rows B W © O &
sidel
symbol
sell
sell
sell
sell
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