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Apache loTDB

Database for Internet of Things

The Apache Software Foundation Blog
« The Apache Software... | Main | Thi A p ac h e]ﬁg&lﬁ E Eﬁi AiIE |

The Apache Software Foundation Announces Apache® loTDB™ as a Top-Level Project

Apache loTDB (Database for Internet of Things) is an loT native database with high performance for data management and analysis, deployable on

the edge and the cloud. Due to its light-weight architecture, high performance and rich feature set together with its deep integration with Apache
Open Source Internet of Things-native database integrates with the Apache Big Data ecosystem for high-speed data ingestion, massive data storage, and complex data

Hadoop, Spark and Flink, Apache lIoTDB can meet the requirements of massive data storage, high-speed data ingestion and complex data analysis
analysis in the cloud, in the field, and on the edge.

in the loT industrial fields.

"loTDB has attained Apache Top Level project status at a time of confluence of database, loT and Al technologies in conjunction with a wider adoption of Industry 4.0 and automation
m approaches to further enable remote work and increased efficiencies," said Prof. C. Mohan, recently retired IBM Fellow, Former Chief Scientist of IBM India, and a member of the US National

Academy of Engineering. "l am excited since this is the first Chinese University originated open-source project to reach this status. While | have been associated with the researchers behind

|oTDB as a Distinguished Visiting Professor ject reach maturity and build up a vibrant OSS community

around it. It has a bright future ahead of it and | plan to collaborate on it."
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Apache PLC4X Apache Flink Apache StreamPipes
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Apache RocketMQ

EACHE F k
, A distributed stré"‘oming platform

Spark’
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Import tsfile lib

, import cn.edu.thu.tsfile.
cronusora ‘ | import org.apache.spark.sgl.SparkSession

val spark = SparkSession.builder().master("local").getOrCreate()

time (misoconds;
Single-Sided Ampiude Spectrum of yit)

spark.sql("create temporary view TsFile using cn.edu.thu.tsfile
options(path = \"test.tsfile\")")
Spark SQL

T B s o ' spark.sql("select * from TsFile where sensor_1 > 1.2").show()
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Notebook ~

= & Q default~

loTDB-Zeppelin-Demo >

Set 1oTDB Schema Insert Time Series >

1 %iotdb 1 INSERT INTO root.ln.wf@l.wt0l (timestamp, temperature, status, hardware)
2 2 VALUES (1, 1.1, false, 4);
3 SET STORAGE GROUP TO root.ln.wfOl.wt@l; 3 INSERT INTO root.ln.wf@l.wt@l (timestamp, temperature, status, hardware)
4 CREATE TIMESERIES root.ln.wfOl.wt@l.status WITH DATATYPE-BOOLEAN, ENCODING-PLAIN; 4 VALUES (2, 3.2, true, 3);
5 CREATE TIMESERIES root.ln.wfOl.wtOl.temperature WITH DATATYPE-FLOAT, ENCODING-PLAT 5 INSERT INTO root.ln.wfOl.wt@l (timestamp, temperature, status, hardware)
6 CREATE TIMESERIES root.ln.wf0l.wt0l.hardware WITH DATATYPE-INT32, ENCODING-PLAIN; 6 VALUES (3, 2.3, false, 2);
7 7 INSERT INTO root.ln.wf@l.wt@l (timestamp, temperature, status, hardware)
8 & VALUES (4, 4.4, false, 1);
9 INSERT INTO root.ln.wf@l.wt@l (timestamp, temperature, status, hardware)
Sql executed. 10 VALUES (5, 3.5, false, @)
Sql executed.
Query: Table
1 SELECT * 1 SELECT =
2 FROM root.ln.wfol.wt0l 2 FROM root.ln.wfol.wt0l
3 WHERE time >= 1 3 WHERE time >
AND time <= 6; 4 AND time < 6;
B e e 2 L & +| settings~ B S M |l & +| settings~
Time ¥ root.In.wf01.wt01.temperature v rootIn.wf01.wt01.status v rootIn.wf01.wt01.hardwa = @ rootIn.wf01.wt01 te. r00LIn.WI01.Wt01.ha..
a4
1 11 false 4 4
2 32 true 3
3
3 23 false 2
4 4.4 false 1 2
5 35 false 0
1
o
1 2 3 4 5

version <version>

IoTDB> login successfully
IoTDB>

g1 4> 3D

wlhe fhew
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1 —E—I10TDB —
—~ 12 million 4 | —@—InfluxDB _m
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= ] [
> .
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T
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REFEX B TsFile , RSEE. PERHFDE

This TsFile contains two devices: d1,d2.

Each device contains two measurements: s1,s2.

Four timeseries in total.

Each timeseries contains 2 chunks.

FUTUIFGE +
m:l:ffﬁ'ﬁ.ﬁiﬁﬁ%i

~
/
|
|
N
MARKER |0
deviceID

dataSize 322

numOfChunks | 2

" PageHeader | PageData
|
!

1 MARKER 78 | unCompressedSize
sensor_1|  measurementID 68 compressedSize
140 dataSize 50 count
INT64 TSDataType 0 start time

1 numOfPages 98 end time
SNAPPY| CompressionType 0 min value
RLE TSEncoding 98 max value

0 first value

iR

commitid = 75851231b24100f38b48e00da13a2917c434069

SO EREEER
TiE., Balkst

=)

i

R ZITRER

device_|

h is the case here, then no version.
: N | — | —— )
ached after flushing everfiMinTable.) N L— 3 I =l ¢ I
1 =1 |
Ti Timeseries | Ti
- , N Metadata TsFile I
- IndexNodes Metadata
| s1 52 s1 s2
| |
| * |
___________ comtipwe _ __ __ __ __ __ _ _ __ _ _ _ _ _ | 2 L
7 6 | childern size 1 I
|
Chunk | Chunk | Chunk | Chunk | Chunk | Chunk | Chunk | Chunk . / R sensor_1
MARKER ntifle I
=2 A et 2175
s1 s1 52 52 s1 s1 52 52 o
I I ‘measurementId sensor_1
endOffset 2355
TSData!
ataType INT64 BldNedeType
LEAF_MEASUREMENT
startOffsetOf 1487 serialize( ) -
ChunkMetaDataList
measurementUid | sensor_1 childern size 1
- chunkMetaDataList
172
DataSize
offsetOfChunkHeader | 12 name sensor_1
I I count 100
TSDataType INT64 offset 2355 I
start time 0
count 50 I I endOffset 2535 int Bloomfilter_size I
end time 198
childNodeType .
start time 0 L o LEAF_MEASUREMENT byte[ ] Bloomfilter_bit vector
I I min value 0 ~ I
e 98 E int Bloomfilter_capacity
e 198 ' childern size 2 '
min value 0 I I : . | int Bloomfilter_hashfunctions size I
ot i 0 name device_1 :
max value 98 I I : E ﬁ I
last value 108 H offset 2535 :
first val 0 ' H versionInfo size 1
‘value . N
I I o it 9900 E name device_2 '
et i % ! : versionPair.left | Long.MAX_VALUE
5 offset 2568 :
H : ionPair.ri oL
sum value 2450 I I : : versionPair right I
: endOffset 2601 H
! childNodeType H
: INTERNAL_MEASUREMENT :
: serialize ( ) - H

=5l
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SELECT

last_value(left_temp) 1. BESREERS 1IN GRS ] = “
last_value(right_temp) 2 g4 4B i TEUENISF == == -

FROM :
root.device1 3. iBHhERhONR MNERBER HNEREER
GROUP BY K i _
([now() — 10h, now()),1m) | & -e—= &
FILL

(ALL[PREVIOUS, 5m])

ATE)
>
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INSERT INTO LRSS |

root.devicel (time, s1,s2) 1§ BiEEmRAE °\_/. S
VALUES il

|
|
|
I I
I I
|
|
(2020-11-26 09:00:00, 5, 3); ] | || DELETE UPDATE |
> wlel V° b o :
INSERT INTO - j> : Nrazvy IR e B
I I
I I
I I
I I
[

(13, v2)

Insert
prd N

(11, t2) (t4, t5,v1)

0O &}

- D Wﬁ 40 |3 4 [T
root.device1 (time, s1, s2) ELF IR EE B .
VALUES uﬁl?E%'EEEIJHT_H‘Eﬂ
#5| el
(2020-11-26 07:00:00, 5, 3); T~ 25 T
e 2 th @ C
Ty 4f Ao
- zmm » g V?L/Y‘V\”'W 7.
{~ﬁ“-<| e e
= — e S CEIDTERE




> SHOW TABLES;
> SELECT * FROM tablel
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*Apache IoTDB: time-series database for internet of things , Chen Wang, Xiangdong Huang, Jialin Qiao, Tian Jiang, Lei
Rui, Jinrui Zhang, Rong Kang, Julian Feinauer, Kevin A. McGrail, Peng Wang, Jun Yuan, Jianmin Wang, Jiaguang Sun.
VLDB 2020

LR/ ZSIHEA -

*Dual-PISA: An index for aggregation operations on time series data, Jialin Qiao, Xiangdong Huang, Jianmin Wang,
Raymond K Wong. IS 2020

*KV-match: A Subsequence Matching Approach Supporting Normalization and Time Warping, Jiaye Wu and Peng
Wang and Chen Wang and Wei Wang and Jianmin Wang. ICDE 2019.

*Matching Consecutive Subpatterns over Streaming Time Series , Rong Kang and Chen Wang and Peng Wang and
Yuting Ding and Jianmin Wang. APWeb/WAIM 2018.

*PISA: An Index for Aggregating Big Time Series Data, Xiangdong Huang and Jianmin Wang and Raymond K. Wong and
Jinrui Zhang and Chen Wang. CIKM 2016.

SIS -
«Apache loTDBEY 4 %0 =, 22 44)9% 1, Tianan Li, Jianmin Wang, Xiangdong Huang, Yi Xu, Dongfang Mao, Jun Yuan. A [E
BlZ: 528 2020
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I am in a project to store and analyze

wind turbines data and iotdb seems
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L
Section Home 5
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Adopters
Commiiaa I P LC I &;E 'y \, ? Therefore, it < INTRODUCTION EXPORTERS AND INTEGRATIONS
support y PLC4x.
| | ageaiE There are a number of libraries and servers which help in R .
RIS 7|</ N comesE exporting existing metrics from third-party systems as Prometheus TS Party exporters

SR EROMETHEDS metrics. This is useful for cases where it is not feasible to S e e MG
= instrument a given system with Prometheus metrics directly (for o [ e e e S

Java
Genera K . 12 VISUALIZATION e
Concep s a device in Third-party exporters o Storage
Virtual ’LCs form a <> INSTRUMENTING Some of these exporters are maintained as part of the official A
Modbus - . s
slorage group . e toraries Prometheus GitHub organization, those are marked as official, el

others are externally contributed and maintained e e pe T

iscellaneous

- Software exposing Prometheus
metrics

= Other third-party utilities

Writing client libraries We encourage the creation of more exporters but cannot vet all of
them for best practices. Commonly, those exporters are hosted

outside of the Prometheus GitHub organization.

MQT Protocol

Tl # R 4E Sty
’ﬁloTD B} R

maTT service s o

Pushing metrics.
MQTTe: (opens srotocol. it
wasdesianed.al nnectons Sportacsand integrations The exporter default port wiki page has become another catalog of

S exporters, and may include exporters not listed here due to overlapping functionality or still being in

with remote loc
Writing exporters

1oTDE supports service

that allows rem: Exposition formats

ations, for example Kafka and Cassandra

MaTT Suppor

* |0oTDB exporter

BEST PRACTICES

Druid Exporter

sy 00 GUIDES = ElasticSearch exporter
Locas H - EventStore exporter
o « 10TDB exporter
e * KDB+ exporter

Memcached exporter (official)
MongoDB exporter
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DB-Engines Ranking of Time Series DBMS

Read more about the method of calculating the scores.
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The DB-Engines Ranking ranks database management systems according to their popularity. The

This is a partial list of the complete ranking showing only time Series DBMS
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trend chart

35 systems in ranking, February 2021

Database Model

Time Series
Time Series, Multi-model @
Time Series
Time Series
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Time Series

Score
Feb Jan Feb
2021 2021 2020

26.25 -0.07 +4.68
7.78 -0.18 +2.40
0.31 6.1 +0.03
0.14 -0.11 +0.07
0.14 +0.03
0.12 -0.03 +0.02
0.10 -0.03 -0.05
0.04 +0.00 -0.01
0.01 0.0 +0.00
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« BRSO - EAMuL : https://iotdb.apache.org
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« mail list:
- ITRER , RIEHMEE
dev-subscribe@iotdb.apache.org
- WieSRIR , RIEHMEE
dev@iotdb.apache.org
- BUGKRIR | 1B3ZZE -
https://issues.apache.org/jira/projects/IOTDB/i
ssues/IOTDB



mailto:dev-subscribe@iotdb.apache.org
mailto:dev@iotdb.incubator.apache.org
https://issues.apache.org/jira/projects/IOTDB/issues/IOTDB

