@ SRA 0SS, INC.

MO THETEVLWRFRIIFT—HINR—X
~TimescaleDBAFIEZ=7F—~

2021/7/30 OSC2021 Online/Kyoto

SRA 0SS, Inc. HAR3zZ#t
1hig RS

sato@sraoss.co.jp

© 2021 SRA OSS, Inc. Japan 1


mailto:sato@sraoss.co.jp

@ SRA 0SS, INC.

BHSHEN

ML RE (SED £BEHT)

* SRA OSSTHUNEPFIDEEBE ZHDH D

* PostgreSQLOYR— b kL —Z>40, OA>HYILT o 20X E.
SHERBI T EUTEBH

* PostgreSQLEDHEUWIKRFBlF .
SRFD/I—=3>(37.2

o HRIK (Xd50H & IBIMNIRIT

© 2021 SRA OSS, Inc. Japan



@ SRA 0SS, INC.

RFRINFT—HINR—R E(E

© 2021 SRA OSS, Inc. Japan 3



@ SRA0SS,INC.

BFRHINF—IN—X & (T

s FRYIT—H(CRBIbLENET —5IR—X

c FRINT—H & (&
- FFRIEIR (YA LRT D) Z#EoTc—EDE
« BIZIE. loTZ> P —1"DevOpsE&afi. il - BBEDT—4. IRE

« BFERHFT—HIR—X(TRKDENDDIE

© 2021 SRA OSS, Inc. Japan 4



@ SRA0SS,INC.

HERFIRINFT—HIN—AR G
e 1&EAZIInfluxDB. TimescaleDBI(Z5&FEF (358 mH)
1. InfluxDB: MBDA KL —>T >

= ;//fﬁf 2. Kdb+: - > XEUHEER EDF

= P NR—ADBFRFNFT—FR—X
/\ﬂ/\ 3. Prometheus: HTTP )L BYDIF %

e 7 —AINXR—-RZEOERY—IL
J 4. Graphite: = > )LIRRERIIF—
- e s INR—R=ZEHT STV —IL
—ram 5. TimescaleDB: PostgreSQL/R— X
s DS FFIS— N 2
RE

DB-Engines Ranking - Trend of Time Series DBMS Popularity
https://db-engines.com/en/ranking trend/time+series+dbms
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° *E/DJIJ H%%ﬁ'?—@/\‘—] € Timescale
» DT JYA b https://www.timescale.com iy

TimescaleDB is the leading open-source

» FIFETT: KETimescalett S
#IARU U —R: 2017€F
S 5 /]/ t > Z A p ac h e- 2 (_ I:DZB T S L) ves e ot oo e

love, with full SQL, rock-solid reliability, and a L, InfluxDB, and MongoDB. Native
|—.—| ” i ol — massive ecosystem. optimizations for time-series.
— —
P —_— = ° —_— =
KR = ha. C

—_— AN —— | . 7, Massive scale Relational & time series, together
. — E ’ 1 \ 4 l Write millions of data points per second per Simplify your stack, ask more complex
hd node. Horizontally scale to petabytes. Don't questions, and build more powerful
worry about cardinality.

applications.
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https://www.timescale.com/legal/licenses
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 Timescale CloudZ= &>

e TimescaleftigftOVYRZR—> RYU—EX

« AWS&EAzure. GCPITXThEY
e 24K KR)L/B~ TimescaleDB/PostgreSQL

A—yazﬁm
« HRICHBZEL THED
« UbuntuY®Debian. RHEL/CentOS.

Windows. macOSF']H/("J’ﬁ'—‘}“\ 2 ALIp& 12. 13
Docker-f X—=>. AMIO\FIFT]gE 21~23 11. 12, 13
« V—XJ—RHM5EE)L REJEE 2.0 11. 12

1.7 9.6. 10, 11, 12
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TimescaleDBD-1 > X —Jl RHEL/CentOSDIZE (1/4)
 TimescaleDBDOYum UK MU #EER

$ sudo tee /etc/yum.repos.d/timescale timescaledb.repo <<EOF
[timescale_timescaledb]

name=timescale_timescaledb
baseurl=https://packagecloud.io/timescale/timescaledb/el/¥$releasever/¥$basearch
repo_gpgcheck=1

gpgcheck=0

enabled=1
gpgkey=https://packagecloud.io/timescale/timescaledb/gpgkey
sslverify=1

sslcacert=/etc/pki/tls/certs/ca-bundle.crt
metadata_expire=300

EOF
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TimescaleDBD- >> X b—Jl RHEL/CentOSDIZS (2/4)

e TimescaleDBDRPM/\w o —=F A > XA =)L
e =1 -5 14 SFEIRN WO —=timescaledb-ossHEHD

$ sudo yum -y install timescaledb-2-postgresql-13

€=

Installed:
timescaledb-2-loader-postgresql-13-2.3.0-0.e18.x86 64 S4Jzu0—4
timescaledb-2-postgresql-13-2.3.0-0.e18.x86 64 AR
timescaledb-tools-0.11.0-0.e18.x86 64 547> M=)

Complete!
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TimescaleDBD-1 > A b—Jl RHEL/CentOSDIZS (3/4)
» TimescaleDB[al[F(CPostgreSQLDFEEZEIT D

$ sudo timescaledb-tune --pg-config=/usr/pgsql-13/bin/pg_config
Using postgresql.conf at this path:

/var/lib/pgsql/13/data/postgresql.conf e timescaledb- tune(iCPUi‘iﬂle
Is this correct? [(y)es/(n)o]: y :EIJE%:Bt(Ls(TDEH’J((—;QTE
Writing backup to: \J—)I/
/tmp/timescaledb tune.backup202106150658 N = ~

« RIEKRMBIRENE (EHNXYID
zhar'edEpr‘eload_libr'ar'ies needs to be updated Cshared ppe]_oad libraries|(cC
urrent:
#shared_preload libraries = "' timescaledbZIENNT BT
Recommended:
shared preload libraries = 'timescaledb'

Is this okay? [(y)es/(n)o]: y
success: shared preload libraries will be updated

Tune memory/parallelism/WAL and other settings? [(y)es/(n)o]: y
(&%)
Saving changes to: /var/lib/pgsql/13/data/postgresql.conf
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TimescaleDBD- > X b—Jl RHEL/CentOSDIZS (4/4)

* PostgreSQLOB —EXZHBiEEI U, TimescaleDBDHLIETE
>a—)lxzA > A ~=)b

$ sudo systemctl restart postgresql-13

$ sudo su - postgres

$ createdb test

$ psql -c "CREATE EXTENSION timescaledb" test

WARNING:

WELCOME TO

_ _() | | | — N\
I SN (O B B I B VA
1 N2 /A /iy 2 I /2 N R I I
O O A N N G I G Y IRV VAR I BV A
N A N VPO N R 2 N

Running version 2.3.0
€=15))
CREATE EXTENSION
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INAIN—F—T JLDAERK

cIBEDT—JILEEK U, create hypertableBd#%& 1T
« Fv O F7THBIC &E(C53E|
« DENDRIPE(Fchunk time interval5|3XCEEOJRE

=#f CREATE TABLE conditions (
time timestamp NOT NULL,
temperature double precision

)

CREATE TABLE

=# SELECT create_hypertable('conditions', 'time');
create _hypertable

(1,public,conditions,t)
(1 17)
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INAN—F—=TIILDFT—F 1%k

s BEOT—TILEERN(CED SR
» TR TR DT v 2 ORI NS

=# INSERT INTO conditions VALUES (current_timestamp, 21.7);

INSERT 0 1
=# SELECT * FROM conditions;

time | temperature
_____________________ e mmmm e
2021-06-14 10:00:00 | 21.7
(1 17)

=# UPDATE conditions SET temperature = temperature + 0.1
WHERE time = '2021-06-14 10:00:00';
UPDATE 1
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F v > DHIFR
c F IO EEBRTNE. REEEHARERTCHD

=# SELECT 5
drop_chunks

VACUUM
WHE

_timescaledb_internal. hyper 1 2 chunk
_timescaledb_internal. hyper 1 3 chunk |

_timescaledb_internal. hyper 1 4 chunk A —
_timescaledb_internal. hyper_1 5 chunk RNEpE ANEpRE
_timescaledb_internal._hyper_1_6_chunk
(5 17)

DELETE

VACUUM

» m— — y R L. 1 e —
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time_bucketBI#EH
- IFfE) 2 ERDORIRE TIH D

=# SELECT time, temperature 26 30%“’ é:("lztﬂj_c

FROM condition Elzi’:]’iﬂ?&J5

ORDER BY time; A

time | temperature 1 A
_____________________ e 24
2021-06-14 00:00:00 | 21.80233243974021 [ )
2021-06-14 00:01:00 | 22.36631915597042 o
: | : S
2021-06-14 00:29:00 | 22.152689798625406 e ®e
(%\H%) B2 % ° L
. . [ N y o by °
=# SELECT AS time_30min, 20 o0 e L ) '..
avg(temperature) LI °

FROM conditions RERY

GROUP BY time_30min

ORDER BY time_30min; 18

time_3@min | avg
_____________________ +____________________
2021-06-14 00:00:00 | 22.438319603197666
€=1)) 16
0:00 6:00 12:00 18:00 0:00
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first/lastpBa%l
« FlODF) & F—(C)

=# SELECT time, temperature
FROM condition
ORDER BY time;
time

|
+
2021-06-14 00:00:00 |
|
|
|

21.80233243974021 «
2021-06-14 00:01:00 22.36631915597042
2021-06-14 00:29:00 | 22.152689798625406

(EB%)
=# SELECT time_bucket('30min’', time) AS time_30min,

FROM conditions
GROUP BY time_30min
ORDER BY time_30min;
time_3@min |
_____________________ +____________________

2021-06-14 00:00:00 | 21.80233243974021
(&)

=

Hx

Kt i

] - REDIEZES
26 30 E(CXYo T
RAIDIEZES
y ¥
® [

22 .. Y
20 : .° c oo. .‘.’
18
16

0:00 6:00 12:00
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time_bucket gapfillBI#H
« RIE(EZ %D CHElZiEE DRI T D

=# DELETE FROM conditions
WHERE time >= '2021-06-14 12:00:00'
AND time < '2021-06-14 18:00:00';
DELETE 360
=# SELECT
AS time_30min,
avg(temperature)
FROM conditions
WHERE
GROUP BY time_30min
ORDER BY time_30min;
time_3@min | avg
_____________________ +____________________
2021-06-14 00:00:00 | 22.438319603197666
2021-06-14 11:30:00 22.760572405493722
2021-06-14 12:00:00

2021-06-14 17:30:00
2021-06-14 18:00:00
(&)

21.307451267267307

Kt i

26
EYORYA Y= s s
NULL D
24 = AL =
2 S
20 . e °e . ."..00
18
16
0:00 6:00 12:00 18:00 0:00
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locfREIEN

« BERIDIE CTRIB{EZ D (last observation carried forward)

=# SELECT time_bucket_gapfill('36min', time)
AS time_30min,

FROM conditions
WHERE time BETWEEN '2021-06-14"' AND '2021-06-15'
GROUP BY time_30min
ORDER BY time_30min;

time_30@min | avg

2021-06-14 00:00:00

22.438319603197666

.
I
: | :
2021-06-14 11:30:00 | 22.760572405493722
2021-06-14 12:00:00 | 22.760572405493722
2021-06-14 12:30:00 | 22.760572405493722
2021-06-14 13:00:00 | 22.760572405493722
. | .
I
I

22.760572405493722
21.307451267267307

2021-06-14 17:30:00
2021-06-14 18:00:00
(&)

Kt i

0 EIDYANAY= 155 ¥a
BEHIETHD

’ AN

. Lo " EREIOE ¢
20 _°° "t T oo,
18
16
0:00 6:00 12:00 18:00 0:00
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interpolateBd#
« IBH] - IBERDIEO#RA T CRIBIEZfHE D

=# SELECT time_bucket_gapfill('36min', time) 26
AS time_30min,
FROM conditions
. ] _ _ [ ] _ _ 1 24 N ﬁ
WHERE t1me.BETWEEI§I 2021-06-14" AND '2021-06-15 'ﬂEd)Td\l/\l:lBﬁj@E
GROUP BY time_30min Vb iy —
ORDER BY time_3@min; 50T HRHAESE CHD
time_30min | avg > * o f °0..:~\\
————————————————————— R il L4 o ...;‘*A
- - . . s ° L] e o
2021-06 1£.L 00:00:00 I 22.43831?603197666 IfE . .° IEH'JGMIE
| | .l < t
2021-06-14 11:30:00 | 22.760572405493722 « T=1:]] 20 oo *%e °. , ..‘-,.
2021-06-14 12:00:00 | 22.648793856399383 | °e B0 8 o
2021-06-14 12:30:00 | 22.537015307305044 ! Gece
2021-06-14 13:00:00 | 22.425236758210705 |
: | : i 18
2021-06-14 17:30:00 | 21.419229816361646 i
2021-06-14 18:00:00 | 21.307451267267307 @ E%
G=Li:)
16
0:00 6:00 12:00 18:00 0:00
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EDEDLDT—I DB

histogramBd# approximate_row_countBd#
s EXANI S LERUS « T—J)LDOEB KXEDITE =S

=# SELECT time_bucket('36min', time) AS time_30min, =# ¥timing
FA4=>2(E on TY,
FROM conditions =# SELECT count(*) FROM conditions;
WHERE time BETWEEN '2021-06-14' count
AND '2021-06-15' | | =
GROUP BY time_30min 1455480
ORDER BY time_30min; (1 17)
time_3@min | histogram
--------------------- Hmmmmmmmmmmmmmmemao o BFf: 246.751 U
2021-06-14 00:00:00 | {0,0,0,0,2,28,0} =# 5
2021-06-14 00:30:00 | {0,0,1,10,10,9,0} approximate_row count
2021-06-14 01:00:00 | {0,0,26,4,0,0,0} | | c--emmmmmmmmmeie e
2021-06-14 01:30:00 | {0,2,28,0,0,0,0} 1455840
2021-06-14 02:00:00 | {0,0,10,20,0,0,0} (1 97)
2021-06-14 02:30:00 | {0,0,10,20,0,0,0}
(EBg) B : 4.144 SV
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TODI(EFNDHEE
» FY D UDIOEZR - BH)
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o [E#TE
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—_— Af&
» -—F{R¥7F (data retention) S;A (;SS
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%%URL (Q sraoss blog )
 SRA OSS Tech Blog (HAGE

* TimescaleDBD#BTT
* https://www.sraoss.co.jp/tech-blog/pgsql/timescaledb-intro/

« TimescaleDBIC KDFT—

 https://www.sraoss.co.jp/tech-blog/pgsal/timescaledb-analysis/
» Timescale Blog (5258)
« TimescaleDB vs. PostgreSQL for time-series

* https://blog.timescale.com/blog/timescaledb-vs-6a696248104¢e/

* TimescaleDB vs. InfluxDB

* https://blog.timescale.com/blog/timescaledb-vs-influxdb-for-time-series-data-
timescale-influx-sql-nosql-36489299877/
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