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loT Devicel| =&

Internet of Things (loT) connected devices installed base worldwide from 2015 to 2025
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Strategic Technology Trend

* Source : gartner 2017 2018 2019
Intelligent * Applied Al & Advanced ML * Al Foundations * Al-Driven Development
Intelligence Things Intelligent Things * Autonomous Things
* Intelligence Apps * Intelligent Apps and Analytics * Augmented Analytics
* Digital Twins * Digital Twins * Digital Twin
Digital : :
* Virtual & Augmented Reality * Cloud to the Edge * Empowered Edge
@ * Blockchains and Distrinuted * Immersive Experience * Immersive Experience
Ledgers * Conversational Platform
* Conversational Systems * Blockchain * Blockchain
Mesh
* Mesh app and Service Architecture ¢ Event-Driven * Smart Spaces
* Digital Technology Platforms * Continuous Adaptive Risk and « Privacy and Ethics
* Adaptive Security Architecture Trust « Quantum Computing

loT GIO|E| & > Edge Computing > XHZ X| 53}
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Strategic Technology Trend 2020
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X2 24704 DBMS Trend
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Time Series Database
( TSDB)
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Time Series Data ?

Autonomous Driving Sensor & loT Data
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Time Series Data S 73
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Time Series DBMS(TSDB)

A software system that is optimized for storing and
serving time series through associated pairs of time(s) and
value(s) - wikipedia
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Time Series DB &%

€D influxdata @ Prometheus
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Time Series DB 2

Analyze Monitor Predict

Past Present Future

Historical Analysis  Real-time Trend monitoring Predictive maintenance
Check a specific Anomaly detection Reducing downtime
data point Alarm & Notification Machine learning

MACHBATSE




Industrial loT
(lloT)

7 ‘ e )}

) [ ) -




Visualization &
Analytics

Enterprise Data
Warehouse /
Data Mart /
Data Lake

Operational
Intelligence
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%o ALY (Edge Level)
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%o @ AL (Enterprise Level)
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Scan rate =3} M|
500msec = 10msec
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Machbase for lloT
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The Database for Things
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Analysis

BigData
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Machbase H|Z

s

Edge
Edition

Real-time Edge Analytics for
loT sensor data

Machbase

‘ Fast data processing performance in a
single server

— Big data technology revolution in
: multi-nodes cluster

Cluster
Edition
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Edge Edition

Best solution for Edge Analytics

* CPU : ARM, ATOM(x86) series

* 0/S: Linux(Redhat, CentOS, Fedora, Ubuntu)
Real-time Linux (Windriver Linux)

Windows 64bit

.

 Performance: 22 MO A =M A HH

* nVidia Jetson (64 bit, Linux, ARM CPU) X| &
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Fog Edition

Fast data process performance in a single server
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Cluster Edition

Multi-nodes Cluster Scalability %
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Machbase = 417d
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Machbase 7|=X X /d

1% Holg U 7| 2E| Lt EHAHY 7S

i}

. A HolE Y2 U TEINY 7% (013 ) . BEAH LC B2 7|g
. WY ZAAEE Sof NEN 85 45 57} - BAHAE g X2k sQu Az Il
. £2% Glo|E Mg ZZES 7 (0|2 S3) - HIO[E =Xl % GlO[E WY 7|5 (0T 53))
. MAIZHEIO|E % )% A @) . Dtg BE W= HY IR
g3 Hole HM 7|= Zn5 odA MY 7=
. MM HIO|EIE B Tag PE W A DE|F(SS) + MAIZ MK BIOE] Tag A
- M 23 459 sQ |H*°| RTDB 7|5 XIg . MAIZHHED olHA
+ Rollup TableS %s_ A2t £7] 715 X2 Oley 2 gt WDt 24 0|4 Nz
- HO[EZ 913 LSM B X/ 2 . TEIMY 7|8 B QYA MY Y| (0F S9)

- FE saL M2| 7= (Ol= 59)

MACHBAJSE




AM Ho|E X2 7] Hlw

Tree 7|8t 7| & 7|8

B+-Tree Index
on Time Column

AlZE M MM EOlEE M2 A2

St 70 MIA C|O|E AAY #HQ| 012 7t
ClojE| &, MM 7 St Al

s2 MEXHo R X3}

H =

B E Tree 7|HF =

U/HM o

5% oY MY

O3 H|O|A Tag Table 7|=

In-Memory
Time Range Index

P 4 ! 1 \ \

- \
Clustered Partition Sensor Block
B \
- ‘T T2 ] A h *
R A A S T
L)
7:'.'*—"' t.':]'-?—l :-:- - -
|.-_|: - :
2tzto| MM ©|O|E{ 7} Clustering =
SN 7HHR], M HOlH F2Al 2
Giolg &, MM 7 F7H0| =
U= /HM Hds2 0|H|SHA X5}
£HHOL M KA J|&E U X FE MS

MACHBAJSE



=<HE HI0l=2 HS

Volatile Table Lookup Table

- 2|24 Ho[H - 7| & Go|H
Memory
« Snapshot H|O|H o 023 ME 74
- PKZIEFUE, 27, A « PKZ|EF AUE = A
Log Table Tag Table
« AAQ 21 4|o|H « MM H|0|H
Disk

« O3 (Historical) IO & - A& S HlolE dd
o 2E, MEHE ALK o E, MEHE ARK|

MACHBAJSE



Full Members
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http://www.tpc.org/tpcx-iot/
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Machbase Use Cases
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Hadoop Ecosystem Architecture
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Edge Device Embedding

Edge Device Ll Of 3 H|0] A IH| T 510 Edge Computing ¢

Edge Device

Machbase
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TimeSeries
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Machbase
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