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== SigNups
Graph General Metrics Axes Legend Display Alert Time range X
& DataSource default ~ » Options » Query Inspector
*+ A FROM usage Time column "time" Metriccoumn € none = ® 0
SELECT Column: user_id  Aggregate:count  Alias:signups ¥+

WHERE Macro: $__timeFilter  Expr: request_type = signup’
GROUP BY  time (24h,none) <+

Formatas Timeseries EditSQL  Show Help» Generated SQL»



== Demo Dashboard e B & OlLlast12hours Q &

Host  grafana.timescaledb.rocks ~

Memory
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- used == buffers == cache == free

Queries to @ default v Query Inspector  ?
vA S v A+ B e W
@ FROM | Timecolumn  time  Metriccolumn @  none
SELECT cpu +
@ disk
diskio fers 8
docker e +
o docker_container_blkio
. +
docker_container_cpu
WHERE docker_container_mem  }_timeFilter <+

docker_container_net

GROUP BY ,
docker_container_status
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== Demo Dashboard e B & OlLlast12hours Q &

Host  grafana.timescaledb.rocks ~

Memory
1.9 GiB

1.4 GiB
954 MiB

477 MiB

0B

11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00

~ used == buffers == cache == free

Queries to @ default v Query Inspector ~ ?
v A S v 4+ @G @ 1w
FROM mem  Time column time  Metriccolumn @  none
SELECT Column:used  Alias:used +

Column: buffered Alias: buffers

Column: cached  Alias: cache -+ Aggregate Functions »  Average

Ordered-Set Aggregate Functions »  Count
Column: free  Alias: free +

Window Functions »  Maximum
WHERE Expr: host ='Shost’  Macro: $_tim Alias Minimum
Column Sum
GROUP BY + e
Standard deviation
Formatas Timeseries ~ EditSQL Show Help» Variance

First



== Demo Dashboard (af = 0 @ Last 12 hours Q 3 -

Host  grafana.timescaledb.rocks ~

Memory

1.9 GiB
1.4 GiB

954 MiB

477 MiB

0B

11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00

~ used == buffers == cache == free

Queriesto @ default v - Query Inspector ~ ?

v A S v A 4 @ 1w

SELECT
time AS "time",
used AS "used",
buffered AS "buffers",
cached AS "cache",
free AS "free"

FROM mem

WHERE
host = '$host' AND
$_timeFilter(time)

NDNED DV 1

Formatas Time series <~  QueryBuilder  Show Help»
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SQL is a well-known querying language

in o &, 2
Home My Network Jobs Messaging

People ¥ Connections ¥ Locations ¥ Current companies ¥ All Filters

Programming, Scripting, and Markup Languages S in 1A 28 =] IS
Home My Network Jobs Messaging

Showing 9,518,302 results

' Most Popular Technologies

All Respondents Professional Developers . . . .
N sql advance - 3rd People ¥ Connections ¥ Locations ¥ Current companies ¥ All Filters
Debian Recruiter at Debian Sy
United States Fast, Reliable Internet. - Get 75 Mbps Internet for just $49.95 per month when you add 2
JavaScript 69.8%
¢ SQL Training :
HTML 0 [ ! ! Showing 186,638 results
68.5% A ~ SQL Trainer at SQL Tr:
css 65.1% Greater New York City Ar Gary RUSSO « 2nd
Multi-model NoSQL Architect and Developer at TD Ameritrade Connect
SQL 57.0% Jackson Andrew . Greater New York City Area
SQL Server DBA Past: NoSQL Architect and Developer at Broadridge
Java 45.3% Greater New York City Ari
Summary: | am SQL DBA (i Fy 4 shared connections
Bash/Shell 39.8% problems related...
V)
Python  38.8% ‘i Aitzaz Ashraf « 3rd Jason Laschewer . 2nd
C#  34.49% P ‘ .NET/SQL Developer a Global Business Development Manager - NoSQL services at AWS Connect
%70 W= Greater New York City Ar: Greater New York City Area
PHP 30.7% Past: SQL Server Develog Current: Global Business Development Manager - NoSQL at Amazon Web Services
4 ¢ 5 shared connections
C++ 25.4% £‘U
C 23.0%

Nikunj Jain « 2nd [

Big data, NoSQL Data Engineer Connect
Greater New York City Area

Ruby 10.1% Skill: NoSQL

TypeScript 17.4%
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SQL is a well-known gquerying language
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SQL is a well-known querying language

ZipRecruiter

Search job title or keyword,

How Much Do SQL Developer Jobs
Pay per Year?

How Much Do SQL Developer Jobs
Pay per Month?

How Much Do SQL Developer Jobs
Pay per Week?

How Much Do SQL Developer Jobs
Pay per Hour?

What Is the Average SQL Developer
Salary by State?

L2 Jobs @) Messages Profile

All Salaries SQL Developer Salary

Average Salary of SQL Developer Jobs

$48,500 National Average

$92,669/year

arch job title or keyword,

P

1 Do KDB Developer Jobs
ar?

$131,000 1 Do KDB Developer Jobs

onth?

How Much Do KDB Developer Jobs
Pay per Week?

How Much Do KDB Developer Jobs
Pay per Hour?

What Is the Average KDB Developer
Salary by State?

£ Jobs ¢» Messages Profile

All Salaries KDB Developer Salary

Average Salary of KDB Developer Jobs

$47,000 National Average

$142,449/year

$261,500




Data must be accessible to provide value

[l

New database, new integrations

Reinforced data silos due to lack of
iInter-operability between systems

=

Brittle architecture

Huge operational cost to manage
multiple database solutions

®.

New database, new language

ncreased

raining costs and

0.0
oo

talent gap

0 query disparate silos

De-centralized infrastructure

Hard to analyze data that spans
across multiple silos
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“Initially my colleagues were skeptical when | suggested storing metrics for our
120 petabyte data center in a relational database, but after replacing the prior
NoSQL database with TimescaleDB we couldn’t be more happy with the
performance.

Because TimescaleDB is an extension of PostgreSQL, we're starting to expand
the scope of the metrics storage to power executive dashboards and

advanced analytical functions that our prior NoSQL solution couldn’t support.”

- Chris Holcombe, Production Dev Engineer




But.. SQL doesn’t scale. ..




Traditional SQL databases were built for
transactional workloads

State snapshot Time-series

Financial Data Account balance Transaction history
DevOps Capacity utilized Usage over time
o}l # of online devices Devices over time

SaaS Applications Total users Logins over time

&




Time-series data requires a different
Kind of database

* Fast ingest of weakly ordered data
e [arge storage requirements
e [Ime-series specific analytics

e [ime-series specific data management




PostgreSQL is hard to scale

Insert batch size: 1, Cache: 4 GB memory

20,000

- PostgreSQL

15,000 "

10,000

Insert rate [rows / second]

5,000

0 | | 4 T i iy #%Wmmmw&
0 50 100 150 200 250

Dataset size [millions of rows]
Postgres 9.6.2 on Azure standard DS4 v2 (8 cores), SSD (premium LRS storage)

Each row has 12 columns (1 timestamp, indexed 1 host ID, 10 metrics)




iINndexes need to be updated on Inserts

Insert batch: EX

B IN MEMORY

" WRITE TO DISK



Making SQL for time-series possible

STORAGE LAYER PostgreSQL




Making SQL for time-series possible

SCHEMA
MANAGEMENT

STORAGE LAYER PostgreSQL




Making SQL for time-series possible

Time-Series Queries Standard SQL Queries
SCHEMA
MANAGEMENT

STORAGE LAYER Postgre SQL




Making SQL for time-series possible

SQL API Full SQL Compatibility Time-Series Functions
QUERY PLANNER

SCHEMA

MANAGEMENT

STORAGE LAYER Postgre SQL




imescaleDB vs PostgreSQL

180,000 l — —

- PostgreSQL

0,000+ - TimescaleDB |

000

,000 |
0,000
80,000

60,000

Insert rate [r

40,000

20,000

Dataset size [millions of rows]

TimescaleDB 0.5, Postgres 9.6.2, Azure standard DS4 v2 (8 cores), SSD (LRS storage)
Each row has 12 columns (1 timestamp, indexed 1 host ID, 10 metrics)



HOw would | go about
modeling this”




Our MTA demo

8

Rider Metadata PostGIS metadata




Riders Schema

Table "public.riders_metrics”
| Collation

mta=> \d riders
Table "public.riders"
Column | Collation | Nullable | Default
————————————— s S K ———

rider_id | text | not null | | timestamp with time zone | | not null |
ny_resident | boolean | | | route_id | text | | not null |

Indexes: : : :
. , : rider_id | integer | | not null |
"riders_pkey" PRIMARY KEY, btree (rider_id)




MTA Schema

MTA time-series

Table "public.mta"
| Collation | Nullable | Default

mta=> \d route_geofences
Table "public.route_geofences" ' timestamp with time zone

Column Type | Collation | Nullable | Default i text
—————————— e e e e, e o s ' numeric

route_id | character varying(254) | | | geometry(Point,4326)
geom | geometry | | | Indexes:
Indexes: "jdx_mta_geom" gist (geom)

"route_geofences_geom_idx" gist (geom) "idx mta route id" btree (route id)
route_geofences_route_id_idx" btree (route_id) "mta_time idx" btree ("time" DESC)

Triggers:
ts_insert_blocker BEFORE INSERT ON mta FOR EACH ROW EXECUTE PROCEDURE _timescaledb_internal.insert_blocker()

Number of child tables: 31 (Use \d+ to list them.)




Separate meta data from time series

Speed up queries and inserts by storing values that describe time
series metrics in relational tables




Store metrics more efficiently with
metadata taples

webinar=# select * from hardware _metadata limit 5;
server_id | location | start_date

| 2015-01-22 00:00:00+00
| 2010-08-08 00:00:00+00
| 2012-05-14 00:00:00+00
| 2010-10-14 00:00:00+00
| 2016-10-15 00:00:00+00

serverl:
server2:
server3:
server4:
servers:

random
random
random
random
random

and long text
and long text
and long text
and long text
and long text

description

about this
about this
about this
about this
about this

server that
server that
server that
server that
server that

when they
when they
when they
when they
when they




Optimize for your query patterns

SHALLOW QUERIES Time

(older)

000000
. 00000




Optimize for your query patterns

DEEP QUERIES
000000
000 5
000 |
000000 Time
: (older)

, 000:
; 000:
00000000 00 |
' 000




|_everage Indexes...

store_id device_id
A A A A 1
A Z 3
L L Z C 2
Z Z 3




...Or optimize now data Is written on disk

Time
Oldest Newest
--------------------------------------------------------------- ; Time Device  Value Time Device  Value
; 00O 0.9 | Po o 0oo0o0 0.9 | Po o
. . O 09 o . O 09 0
, 00O Q)oooo 00 .0 00O Q.)oooo 00 .0
, 0o0o0 oo 70_0 00O oo {0_0
: So 0¥ % 3o o %
; coo [c0o@® | 00 000 |[0@® | o050
; 00O o<>‘o°o © 0 @ 00O c)c)‘ooo © 0@
: 000 | ®c% |“% .0 000 | ®0% | @ o
; o000 | 00 ‘%c d>°oo° o0 o0 | ‘00« d)oooo
: Op O s Op O s
; 0oo0o0 0 0 o 00O 00 o
: o o
: Chunk Chunk
Reorder :
Time  Device Value Time  Device Value :
0.9l oo o O o 0.9l ooo O o :
¥ O 09 0 - O, 09 0 '
¥,0 0, 0coo | om® D0 0| 000 |Tomip :
oo | ooo C0_0 oo | ooo C0_0 ;
“O OQDO (‘0 OQ)Q :
o ®»| ooo | oo o &®| ooo | o0 ;
P coo |o o FP»| coo |o e | :
®0% | coo [®70.0 ®0% | coo [#70 .0 ;
00 ol oo o | £ of 00| ocoo | £ oY
o0 ) S ~ o '
oo | ooo o) o0 | ooo o '
o o ,
Chunk Chunk :




| everage TimescaleDB functions

SELECT
time bucket ('l minute’, time) as minute,
avg (value)

FROM observations

GROUP BY minute

ORDER BY minute;




| everage TimescaleDB functions

SELECT
time bucket gapfill (
‘l minute’, time,

start => '2019-01-21 9:00'",
finish => '2019-01-21 17:00’) as minute
locf (avg (value))

FROM obserwvations
GROUP BY minute;




| everage TimescaleDB functions

SELECT
time bucket gapfill (
‘l minute’, time,

start => '2019-01-21 9:00"',
finish => '2019-01-21 17:00’) as minute
interpolate (avg(value))

FROM obserwvations
GROUP BY minute;
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@ Open Source (Apache 2.0)

D e github.com/timescale/timescaledb

g Join the Community

e slack.timescale.com




