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CREATE TABLE a3 (code INT, ts TIMESTAMP, dest STRING NOT NULL)
PARTITION BY PARTITIONS 10

ol % et AV

CREATE TABLE al (code INT, ts TIMESTAMP NOT NULL, dest STRING)

PARTITION BY EVERY(1,DAY)

- A429=)\)V)\y>1

CREATE TABLE a4 (code INT NOT NULL, ts TIMESTAMP, dest STRING)
PARTITION BY EVERY(1,DAY)
SUBPARTITION BY SUBPARTITIONS 2
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GROUP BY RANGE
SQLICERANIEX (GROUP BY RANGE)ZENNULFUIZ,

SELECT <expr_list> FROM <table_list> WHERE <range_cond>

GROUP BY RANGE(<key>) EVERY(<interval>, <unit>[, <offset>])
[FILL(<fill_opt>)]

key: E5T-HEIOEELVTHVWB NS LDEART, TIMESTAMPEI(GBE (IMER)DHS LADHECIRBIEETH D,
interval: &5t - #iRIRIRZ R I EEEHUE,

unit: &E5t1 - RIERZRIIEME I, DAY. HOUR. MINUTE. SECOND., MILLISECOND

offset: &t -tHHEMRORAIBAIEAT YN,

fill_opt: EE5T - fRIAROIIL-TDS5. JI-THICEEFMROADOUNIMFEFELRVEED., FHSAME
DRI EDISTE . LINEAR(FIEHS A THEAZART). NONE(ODH A7) NULL(NULLIES). PREVIOUS(
BIADHSLAERME)

% expr_listlCIEETE3EETRIE: AVG, COUNT, MAX, MIN, SUM, TOTAL,
GROUP_CONCAT, STDDEV, MEDIAN, PERCENTILE_CONT#AE,
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GridDBDA A M=)l &EZENDFIE (UbuntudHl)

COZID

1. GridDBY—=/){D1> A=)l
$ wget https://github.com/griddb/griddb/releases/download/v5.3.0/griddb_5.3.0_amd64.deb
$ sudo dpkg -i griddb_5.3.0_amd64.deb

2. GridDB CLI (ONX>RIA>-A>HT1—R) DAAR=)
$ wget https://github.com/griddb/cli/releases/download/v5.3.0/griddb-ce-cli_5.3.0_amd64.deb
$ sudo dpkg -i griddb-ce-cli_5.3.0_amd64.deb

GSLEY)
3. GridDBOY—-EXEEE)

$ sudo systemctl start gridstore

4. CLIic#)

$ sudo su - gsadm

$ gs_sh
> sqglcount false

XGridDBY—EXDIE1E
$ systemctl stop gridstore

© 2023 Toshiba Digital Solutions Corporation 20



GridDBDA A M=)l &EZENDFIE (UbuntudHl)

COZID

1. GridDBY—=/)XD1> A=)
$ wget https://github.com/griddb/griddb/releases/download/v5.3.0/griddb_5.3.0_amd64.deb
$ sudo dpkg -i griddb_5.3.0_amd64.deb

2. GridDB CLI (ONX>RIA>-A>HT1—R) DAAR=)
$ wget https://github.com/griddb/cli/releases/download/v5.3.0/griddb-ce-cli_5.3.0_amd64.deb
$ sudo dpkg -i griddb-ce-cli_5.3.0_amd64.deb

GSET)

3. GridDBOY—E X H)

$ sudo systemctl start gridstore

4. CLIEEH) DINRATYIIT

i sudohsu - gsadm CLIICLBSQLREDIRIENFIIE TE S,
gs_s

> sqglcount false

XGridDBY—EXDIE1E
$ systemctl stop gridstore

© 2023 Toshiba Digital Solutions Corporation 21
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+ OS(dUbuntu 22.04, Java 11(ZIAILN)A>AR=ILiE

o [B—NINCEYVINIIVZAAN IV, O—HIVZELT
« GridDBDY35A5&EmyCluster(FIJA)L )
- GridDBEIEEDZRIZadmin, /{\XATJ—R(Zadmin

Ubuntu¥>>

Ve

~

CLI

\
>
Java

JDBC
| IFHATVH RS54 )

&

\_

GridDBH—/\

)

X GridDBY—/\, JavaZ314 7>k : https://github.com/griddb/griddb

X GridDB JDBCRZ4/V : https://github.com/griddb/jdbc

X GridDB CLI : https://github.com/griddb/cli
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7611 (SQLEX)

# T—JIAERK
> create table t1 (cO long, c1 long);

# TF—AEIx
> insert into t1 values(1, 2);

# IR
> select * from t1;
> get

XSQLXDFTIEN FEEXFHDVWINHTHDIHE. IV REsqlzEIRTRENTEET,
select update insert replace delete create drop alter grant revoke pragma explain
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T2 G-ITWN-F153=>9) : T=TIAERH
2 27—

id ____|type __floor _roomno_ date _____lid Jvalue

49— INIWI\YS1N—-F153a=>% :
PEME30H. HI/NN—F133>%%6
IN—=F4123> 8 : 60H

CREATE TABLE equipTable ( CREATE TABLE sensorTable (
id INTEGER PRIMARY KEY, -- 3=&1D date TIMESTAMP, -- BHEF
type STRING, -- HEA1T id INTEGER, -- 2=i&ID
floor INTEGER, -- E%i&EFE value DOUBLE, -- Z>H1E
room_no INTEGER -- 5%&J)l—/ANo PRIMARY KEY(date, id)

); ) WITH (

expiration_type="PARTITION',
expiration_time=60,
expiration_time_unit="DAY'
) PARTITION BY RANGE (date) EVERY (30, DAY);
SUBPARTITION BY HASH(id) SUBPARTITIONS 6;

© 2023 Toshiba Digital Solutions Corporation 24



% T2 (F=TWN=F133=>Y) :FT-9DEH

5= o974
E-MM date  |id [value

CAMERA 2021-11- 2 18.5

5 THERMO 1 1 01T10:30:00Z
2021-11- 3 20.0

eee 01T10:30:00Z
INSERT INTO equipTable VALUES(1, 'CAMERA', 1, 1); INSERT INTO sensorTable
INSERT INTO equipTable VALUES(2, ‘THERMO', 1, 1); VALUES(TIMESTAMP('2021-11-01T10:30:00Z"), 2, 18.5);
INSERT INTO equipTable VALUES(3, THERMO!, 4, 3); INSERT INTO sensorTable
INSERT INTO equipTable VALUES(4, THERMO, 6, 2); VALUES(TIMESTAMP('2021-11-01T10:30:00Z"), 3, 20.0);
INSERT INTO equipTable VALUES(5, 'WATT', 1, 1); o0 o

INSERT INTO equipTable VALUES(6, ‘WATT', 6, 1);

© 2023 Toshiba Digital Solutions Corporation 25



RITH 2 G=IWNN=FT41453=>9) : A9T7—=T )BT B4R
- X57=T) : GridDBOBHAOXST -4 SIBS BN TEZT—TILE

# T—JVIBHROEUS
SELECT * from "#tables";

# N—F423a= ) BHROEUE
SELECT * from "#table_partitions";

# FR5|BHROES
SELECT * from "#index_info";

2O, E1—1ER(#views). BITHOSQLIEIR(#sqls). EITFHARY MEIR(#events). IRV IEHR(sockets).
T —9N-ZX—Ei(databases). T —IN-X#i5t1EIR(database_stats)h'd.
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ETH3 (Y1/08-3)8)  T=J ek, T—HDER, IRE

# 7—TIAEBK bl
e I
time TIMESTAMP(9) PRIMARY KEY, Name
productName STRING,

value INTEGER, .
time2 TIMESTAMP(6) X TIMESTAMP(p)DF.N TR ZIEE L TLIZEL,

) TIMESTAMP or TIMESTAMP(3): SUFHEE
TIMESTAMP(6): XA/ V0 HBE

# T —HDE TR TIMESTAMP(9): 7 J#4EE

INSERT INTO tbl1
VALUES(TIMESTAMP_NS('2023-05-18T10:41:26.123456789Z"),

'display’, 1, TIMESTAMP_NS('2023-05-18T10:41:26.123456789Z"));

# FRER
SELECT CAST(time AS STRING),
productName,value, CAST(time2 AS STRING) from tblT;

# IRZRAGER
2023-05-18T10:41:26.123456789Z,'display’,1,2023-05-18T10:41:26.123456Z
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{74 (GroupByRangelc&dEH) : T—IJIAERL. T—HDER, K

# > TRk trend_data’l

F—

CREATE TABLE trend_data1 ( mm
ts TIMESTAMP PRIMARY KEY,

value INTEGER

);

# T —HADEER

INSERT INTO trend_data1 VALUES(TIMESTAMP('2023-01-01T00:00:00Z"),
INSERT INTO trend_data1 VALUES(TIMESTAMP('2023-01-01T00:00:10Z"),
INSERT INTO trend_data1 VALUES(TIMESTAMP('2023-01-01T00:00:20Z"), 30);
INSERT INTO trend_data1 VALUES(TIMESTAMP('2023-01-01T00:00:30Z"),
INSERT INTO trend_data1l VALUES(TIMESTAMP('2023-01-01T00:00:40Z"),
INSERT INTO trend_datal VALUES(TIMESTAMP('2023-01-01T00:00:50Z"), 70);

# 1IR3

SELECT ts,avg(value) FROM trend_data

WHERE
ts BETWEEN TIMESTAMP('2023-01-01T00:00:00Z") AND
TIMESTAMP('2023-01-01T00:00:50Z")

GROUP BY RANGE (ts) EVERY (20,SECOND);

10);
30);

50);
50);

value

80
70
60
50
40
30
» I I
10

,

\ \2 37 S\ 3 3\
5% i & & oF &
S O § £
& & & & & &

IS & & & & &

,0\' g\ < ¥ < N < & 9\‘

Q Q Q
Yl Y%l Yl
v 3 3

# MRXRFEER

value
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{7 5 (GroupByRangelc&kdffEl) : 7= IAERR. T—IDEE, IRZR

# F—FILVERE trend_data?2

CREATE TABLE trend_dataZ2 ( mm

ts TIMESTAMP PRIMARY KEY,
value INTEGER

);

# T —HADEER

INSERT INTO trend_data2 VALUES(TIMESTAMP('2023-01-01T00:00:00Z"), 5);
INSERT INTO trend_data2 VALUES(TIMESTAMP('2023-01-01T00:00:10Z"), 10);
INSERT INTO trend_data2 VALUES(TIMESTAMP('2023-01-01T00:00:20Z"), 15);

INSERT INTO trend_data2 VALUES(TIMESTAMP('2023-01-01T00:00:40Z"), 25);

# IRZR

SELECT * FROM trend_data2

WHERE
ts BETWEEN TIMESTAMP('2023-01-01T00:00:00Z") AND
TIMESTAMP('2023-01-01T00:00:40Z")

GROUP BY RANGE (ts) EVERY (10,SECOND) FILL (LINEAR);

# FRERIGER

ts | value

2023-01-01 09:00:00
2023-01-01 09:00:10
2023-01-01 09:00:20

2023-01-01 09:00:40

© 2023 Toshiba Digital Solutions Corporation
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FROSSTEHED

® GridDBA{FDIEHEEIRIE
@ EEOSSEMDEHERIL
3 APIDYLETE
@ GitHuUbBSD541 M5 DIRHRFES
IRAS Zhub
- FAROYN-XBA b (WP, JOJRE)
- SNS
® EEOSSUKRI MNADIYME1I-H
® 25YMIA—LDILTE
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OSS/RENDEAFAA—-S

[ MEREAIE }[ INEe }[ payy Ui J[ Ik A }[ Web7J) }[ parii J[AI/%F&““J

@GitHubSI DY 1 M SO IEBSIE
PyPI/npm/Maven/Packagist/--

. ©J5YMIA—LDILTE
@EEOSSC@L;%EQ": CentOS +

Spark Fluentd/Grafana/Redash Ut?untu\ openSUSE
=94 T3594> Windows. MacOS
Docker
Hadoop
YCSB Kafk
@APIODEI‘IEE

Javalz147> JDBCRZ4/N CO2147>
F @Grid DBZISﬁIO)#%ﬂuEﬁ{ E

GridDB V5.3 CE(Community Edition) j
. ) https://github.com/griddb/
GEEOSSUNT MADIYMNEI-H GitHub
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https://github.com/griddb/

FAOY) =X YAk https://griddb.net/ griddb_net | B

. PIIUs=3avEERIFOYA b
. RAQRBRIDTIVELH
— RDAR=)V
- Joy
RE

" GridDB Developers BFaxvh v J04 v J31-54 UY-X v

Go Faster.
Grow BIGGER.

HZ@DCridDB(E, TR wIT—FGELESAT—S )i
NoSALT—4AR—AC9.

HUL<R=55 S0~ FIIZ‘BB
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https://griddb.net/

GridDBAYT Y REBETA (Youtube)

GridDB 101: Open Source loT/Time Series Database Free Hands-On Basic Beginner Course

(https://www.youtube.com/playlist?list=PLZiizI6Euect9g64akYBkigLMS78UTwjO)
GridDBICRET228{EDA> T Y RET A% YoutubelZ 723

GridDB 101: Open Source loT/Time

Series Database Free Hands-On...

GridDB
28 videos 5378 views Lastupdated on 5 Mar 2023

= 2

P Play all

Rt smammsepotamcpenns — GridDB 1071: Course Overview

GridDB - 3.2K views - &6 months ago

GridDB 101: Chapter 1 -- What is GridDB

GridDB - 756 views - 6 months ago

F GridDB 101: Chapter 1 -- Key Container Data Model
3 — GridDB - 387 views - 6 months ago
3:49
"P“ o mee e @FdDB 107: Chapter 1 -- Accessing GridDB
4 dpy it GridDB - 281 views - 6 momths ago
F — GridDB 101: Chapter 1 -- Performance

© 2023 Toshiba Digital Solutions Corporation
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GridDBAYTVYY RBBETA (Udemy)

 GridDB&KafkazFIRAU. GridDBOHRI—A%ZUdemy TR

(https://www.udemy.com/course/create-a-working-iot-project-with-iot-database-griddb/)

« 8ONETI00BLUALNFZES

~
Udem Categories (O\ Search for anything ) Udemy Business  Teach on Udemy E m

Development > Database Design & Development > Rapid Application Development

=% GridDB"®

Create a working loTl Project - Apache
Kafka, Python, GridDB

Learn how to create a Lambda Architecture loT project. Stream data
from sensors to an loT Database to web apps

Freetutorial 4.8 % # % % % (6 ratings) 998 students [Z] 1hr 46min of on-demand video
Created by Israel Imru

@ English @ English [Auto]

Free

Preview this course

Whatyou'lllearn  Coursecontent Reviews Instructors

v Learn about the technology stack for building an loT web app
v Learn about the recommended data storage for storing IoT data
+ Learn how to visualize and create an lot web app with nodejs

v How to run various technologies in unison with docker compose
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/] QNS LDEFIPT —FBZNSAEIRATS 1INy~
List<ColumnInfo> columnList = new ArrayList<Columninfo>();
columnList.add(new Columninfo.Builder(

new Columninfo("time", GSType.TIMESTAMP))

setTimePrecision(TimeUnit.NANOSECOND).tolnfo());
columnList.add(new Columninfo("productName"”, GSType.STRING));
columnList.add(new Columninfo("value", GSType.INTEGER));
columnList.add(new Columninfo.Builder(

new Columninfo("time2", GSType. TIMESTAMP))

setTimePrecision(TimeUnit. MICROSECOND).tolnfo());

//(3) OUATZ1INhI LMEZ Y
row.setPreciseTimestamp(0, ts);
row.setString(1, "display");
row.setinteger(2, 1);
row.setPreciseTimestamp(3, ts);

// 3)OAINSHS LDIEZERDE T

Timestamp ts1 = row.getPreciseTimestamp(0);
String name = row.getString(1);

int value = row.getinteger(2);

Timestamp ts2 = row.getPreciseTimestamp(3);

https://github.com/griddb/griddb/blob/master/sample/guide/ja/NanoTimestamp.java © 202 Toshiba bigital Solutions Corporation
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columninfo.name = "time";

columninfo.type = GS_TYPE_TIMESTAMP;
columnlinfo.options = GS_TYPE_OPTION_TIME_NANGO;
columninfolList[0] = columnlInfo;

columninfo.name = "productName";
columninfo.type = GS_TYPE_STRING;
columnlinfo.options = 0;
columninfolList[1] = columnlInfo;

columninfo.name = "value";
columninfo.type = GS_TYPE_INTEGER;
columninfo.options = 0;
columninfolList[2] = columnlInfo;

columninfo.name = "time2";

columninfo.type = GS_TYPE_TIMESTAMP;
columninfo.options = GS_TYPE_OPTION_TIME_MICRO;
columninfolList[3] = columnlInfo;

# IR

gsParsePreciseTime("2023-05-18T10:41:26.101123456Z", &pts, &opt);

ACYIBIN Ay
gsSetRowFieldByPreciseTimestamp(row, 0, &pts);
gsSetRowFieldByString(row, 1, "display");
gsSetRowFieldByInteger(row, 2, 1);
gsSetRowFieldByPreciseTimestamp(row, 3, &pts);

// (HOINBEZEUS
gsGetRowFieldAsPreciseTimestamp(row, 0, &pts1);
gsGetRowFieldAsString(row, 1, &productName);
gsGetRowFieldAsInteger(row, 2, &value);
gsGetRowFieldAsPreciseTimestamp(row, 3, &pts2);

gsFormatPreciseTime(&pts1, buf, GS_TIME_STRING_SIZE_MAX, &opt);
printf("time=%s, ", buf);

printf("productName=%s, value=%d, ", productName, value);
gsFormatPreciseTime(&pts2, buf, GS_TIME_STRING_SIZE_MAX, &opt);
printf("time2=%s)¥n", buf);

https://github.com/griddb/c client/blob/master/sample/guide/ja/NanoTimestamp.c
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C8%) TVAR—b-A2R—-MY=-) https://github.com/griddb/expimp
(B0>0-R-EILR)

#apt-get install -y unzip vim
# wget https://github.com/griddb/expimp/archive/refs/tags/v5.3.0.zip
# unzip v5.3.0.zip
# cd expimp-5.3.0/expimp-ce
# ./gradlew shadowlJar
# cd ../bin
(EXTE)
gs_expimp.propertiesimse
clusterName=myCluster
notificationMember=127.0.0.1:10001

jdbcNotificationMember=127.0.01.:20001

(TVAR—KZEIT)

# ./gs_export -u admin/admin -d out -c t1

(BEEEIEE DI AN—~EFT)

RIS TFEAKBN =T33 F-HEEFRD>45-)UL (J\w21) N=F123=207-JIDinE
# ./gs_export -u admin/admin -d out5 -c testTable --intervals 20230918:20230920

(4 >h—hZEAT)
# ./gs_import —u admin/admin —d ../impSample/collection -all © 2023 Toshiba Digital Solutions Corporation 45
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« DockerCGridDBZ{EVZLWEE
v' https://github.com/griddb/griddb-docker®Dockerfile
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ZZ=HEFENE T,

© 2023 Toshiba Digital Solutions Corporation 46


https://github.com/knonomura/griddb-docker/blob/master/SQLSamples.md
https://github.com/knonomura/griddb-docker/blob/master/SQLSamples2.md
https://github.com/griddb/griddb/tree/master/sample/guide/ja
https://github.com/griddb/griddb-docker
https://hub.docker.com/u/griddb

	スライド 1: NoSQL/SQLデュアルインターフェースを備えた IoT向けデータベースGridDB ～強化された時系列データ管理・検索機能について～
	スライド 2: Contents
	スライド 3: GridDBの概要
	スライド 4: GridDB
	スライド 5: GridDBはオープンソース？
	スライド 6: 主な適用事例
	スライド 7: GridDB　オープンソース化の目的
	スライド 8: GridDB CEの特徴
	スライド 9: NoSQL DB (Key Value Store(KVS))とキー・コンテナモデル
	スライド 10: デュアルインタフェースとテーブルパーティショニング
	スライド 11: テーブルパーティショニング
	スライド 12: （パーティション）期限開放
	スライド 13: NoSQL/SQLデュアルインタフェースによるシステム化
	スライド 14: 時系列機能の強化
	スライド 15: 一定時間間隔毎のデータ集合の集計演算　(1/2)
	スライド 16: 一定時間間隔毎のデータ集合の集計演算　(2/2)
	スライド 17: 一定時間間隔毎のデータ集合の補間演算
	スライド 18: GROUP BY RANGE
	スライド 19: GridDBの利用方法
	スライド 20: GridDBのインストール＆起動の手順 (Ubuntuの例)
	スライド 21: GridDBのインストール＆起動の手順 (Ubuntuの例)
	スライド 22
	スライド 23: 実行例１（SQL基本）
	スライド 24: 実行例２（テーブルパーティショニング）：テーブル作成
	スライド 25: 実行例２（テーブルパーティショニング）：データの登録
	スライド 26: 実行例２（テーブルパーティショニング）：メタテーブルに関する検索
	スライド 27: 実行例３（マイクロ秒・ナノ秒）：テーブル作成、データの登録、検索
	スライド 28: 実行例４（GroupByRangeによる集約）：テーブル作成、データの登録、検索
	スライド 29: 実行例５（GroupByRangeによる補間）：テーブル作成、データの登録、検索
	スライド 30: OSS活動
	スライド 31: 主なOSS活動
	スライド 32: OSS活動の全体イメージ
	スライド 33: デベロッパーズサイト
	スライド 34: GridDBオンデマンド教育ビデオ（Youtube）
	スライド 35: GridDBオンデマンド教育ビデオ（Udemy）
	スライド 36: X（旧ツイッター）
	スライド 37: まとめ
	スライド 38: まとめ
	スライド 39
	スライド 40
	スライド 41: 各エディションの違い
	スライド 42: ご参考：GridDBに関する情報
	スライド 43: （ご参考）マイクロ秒・ナノ秒：テーブル作成、データの登録、検索　(JavaAPI)
	スライド 44: （ご参考）マイクロ秒・ナノ秒：テーブル作成、データの登録、検索　(C API)
	スライド 45: （ご参考）エクスポート・インポートツール
	スライド 46: ご参考：

