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Trend of the last 24 months
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Score (logarithmic scale)
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Time series

BpeMeHHble psaabl — COOpaHHble B pa3Hble MOMEHTbI BPEMEHU AaHHbIe O
XapaKTepucTukax nccneagyemMoro npouecca.

BpeMeHHble pagbl COCTOAT U3 ABYX 3/1IEMEHTOB:
1. BpemMeHHasa MeTKa;

2. XapaKTepuUCTUKW, HasblBaeMble YPOBHSAMU psaaa.

OcobeHHOCTU time-series AaHHbIX:
e Time-centric
e Append-only
e Recent
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%" ® @postgresmen

One SQL to Rule Them All: Management of
Streams and Tables

Following

truth_seeker 10 hours ago [-]

Great write-up. SQL is the most underrated language.

I am doing most of the stuff mentioned in that paper right now in my project with PipelineDB extension.
PostgreSQL 11 +

CitusDB extension (horizontal scaling and sharding) +

cstore_fdw extnesion (columnar data storage) +

file_fdw (to treat file as table) +

PipelineDB extension (Streaming computations and MV) +

TimescaleDB extension (timeseries data storage)

Also, PG 12 release will have many optimizations for table partitioning, query planning and its parallel execution

https://news.ycombinator.com/item?id=20059006
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Open source (Apache 2.0, Timescale License)
Self-hosted / Cloud (AWS, Azure, GCP) / Fully-managed (SaaS)
PostgreSQL ecosystem + TimescaleDB tools (Promscale, Tune, etc)
Hypertables and distributed hypertables
Full SQL + TimescaleDB hyperfunctions
Real-time continuous aggregates

Data retention

Downsampling

User-defined actions

Native compression

Massive scaling

Function pipelines*




Single-Node Instance



Single-Node Instance
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HYPERTABLE
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Hypertable of chunks

ABTOMaTM4yeCcKoe CeKLMoHMpOoBaHMe/napTMUMOHNpOBaHME NO BPEMEHMU
YMeHblleHMe pa3sMepoB ceKuuit/napTuumi (4aHKOB) U MHAEKCOB K HUM
YBennyeHune CKOpoCTU BCTaBKHU

YnpolleHne o6cnyxusaHumsa n cyactbe ansa DBA @



CREATE TABLE telemetries (
imei TEXT
time TIMESTAMPTZ
latitude DOUBLE PRECISION
longitude DOUBLE PRECISION
speed SMALLINT
course SMALLINT

NOT
NOT
NOT
NOT
NOT
NOT

CONSTRAINT telemetries_pkey PRIMARY

);

SELECT * FROM create_hypertable (
'telemetries', 'time',

NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
KEY (imei, time)

chunk_time_interval => INTERVAL '7 days'

);
INSERT INTO telemetries VALUES ..
SELECT

°

time_bucket('30 days', time) AS bucket,

imei,

avg(speed) AS avg,

max(speed) AS max
FROM telemetries
WHERE speed > @
GROUP BY imei, bucket
ORDER BY imei, bucket;



Insert Rate (Rows/Second)

Ingest Rate: PostgreSQL vs. Timescale
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+ === PostgreSQL Insert batch size: 10,000 Rows Final avg. throughput: 5k (PG) vs. 111k (TS)
# === TimescaleDB Cache: 16 GB Memory Time to load 1B rows: 37.9h (PG) vs. 2.6h (TS)



Cardinality

Benchmarking, not “Benchmarketing”

TimescaleDB vs ClickHouse
Insert rate vs. Batch size

TimescaleDB vs ClickHouse
Insert rate vs. cardinality
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Multi-Node Cluster
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Clustering system for horizontal scaling

MySQL -> Vitess (Cloud Native Computing Foundation graduated)

PostgreSQL -> ?




Distributed hypertables

Time-and-space wapanpoBaHune 6e3 He06XO0ANMOCTU pebanaHCUPOBKM
Y3en goctyna (Access Node) n MHoxecTBO y3/10B AaHHbIx (Data Nodes)
PacnapannennsaHue 3anpocoB K DN u arperauua pesynbtatoB Ha AN
HatuBHas pennukauus (replication_factor)



Multi-Node Cluster

AN (Access Node) - y3en goctyna
DN (Data Node) - ysen aaHHbIx

AN

hostname

DN1

DN2

DN3

time

hostname

data nodes
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chunks queried

~ time




CREATE TABLE telemetries (
imei TEXT NOT NULL,
time TIMESTAMPTZ NOT NULL,
latitude DOUBLE PRECISION NOT NULL,
longitude DOUBLE PRECISION NOT NULL,
speed SMALLINT NOT NULL,
course SMALLINT NOT NULL,

CONSTRAINT telemetries_pkey PRIMARY KEY (imei,

)

SELECT * FROM add_data_node('data_node_1', host =>
SELECT * FROM add_data_node('data_node_2', host =>
SELECT * FROM add_data_node('data_node_3', host =>

SELECT * FROM create_distributed_hypertable(
"telemetries’', 'time', 'imei',
chunk_time_interval => INTERVAL '7 days'

)

INSERT INTO telemetries VALUES ...;

SELECT
time_bucket('30 days', time) AS bucket,
imei,

avg(speed) AS avg, max(speed) AS max
FROM telemetries
WHERE speed > @
GROUP BY imei, bucket
ORDER BY imei, bucket;

time)

'pg_data_node_1")
'pg_data_node_2"')
'pg_data_node_3")



Insert performance as cluster size increases
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Hourly average CPU usage per host over the past 24 hours (full
aggregation)

. distributed hypertable @ hypertable
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Limitations

Hypertable limitations:
e Foreign key constraints referencing a hypertable are not supported.
e Time dimensions (columns) used for partitioning cannot have NULL values.
e Unique indexes must include all columns that are partitioning dimensions.
e UPDATE statements that move values between partitions (chunks) are not supported.

Distributed hypertable limitations:
e Distributed scheduling of background jobs is not supported.
e Continuous aggregates are not supported.
e Joins on data nodes are not supported.
e Tables referenced by foreign key constraints in a distributed hypertable must be present on the
access node and all data nodes.

https://docs.timescale.com/timescaledb/latest/overview/limitations
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MPOOUT?

HacTtoawmmn SQL

9kocuctema PostgreSQL
MaclTabupoBaHue

OTKpPbITbIW NCXO4HbIN KOA

CB0o604HOE UCMNOJSIb30BaHME

OrpoMHOE 1 ApY>XeNtobHOe KOMbHOHUTU

Grafana @ TimescaleDB
Zabbix @ TimescaleDB

Ivan Muratov
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Everything you need to know about
compression - 13x on production database for vehicle
telematics

Function pipelines: Building
functional programming into
PostgreSQL using custom
operators
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https://qithub.com/binakot/Multi-Node-TimescaleDB

https://hub.docker.com/r/binakot/postaresql-postqgis-timescaledb
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https://qithub.com/binakot/Multi-Node-TimescaleDB
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