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A HH&E
DBMS Trend

ZI= 2400 =2t Time Series DBMS 2017t CHE DBMS 20F [HHI =2 A0 ESUEE 486t US

Time Series DBMS

150

140

130 = Time Series DBMS
— Key-value stores
- Graph DBMS

120 - Document stores

Popularity Changes

— Wide column stores

- ~ Multivalue DBMS
—_—— -~ Spatial DBMS
_A»A’w S . . .
- . '/,_\\ /,/ ~., = Search engines
/ e 4 /. iy RDF stores
100 é_\\—v—uﬂ - - A 2\ — Native XML DBMS
— V!_’__’___,-’ . X A — Object oriented DBMS
' ‘——\V" . — Relational DBMS

90

80
Apr 2020 Jul 2020 Oct 2020 Jan 2021 Apr 2021 Jul 2021 Oct 2021 Jan 2022
© 2022, DB-Engines.com
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- M0l 21Z21 - 20301 100ZHL! M ATt KIS0l SIHI0IEIS M2 | % — |
- GIOIHIE DHRE - DIELH 6Z8AAZRITHA AIZ0| ARIXIZHAwakening) 22 CHAIAIZ ZXH B
20301 FKI| ARIXIZH SMAZ 145200022 [HEA HTM 2E.

K& AIZ =
2030 ADEMIA 100X oix=A Az 2019

2019 Market Size by Geography

14.2% €21 =23 123% &

Emerging Asia/Pacific

France
Australia $7,143 = Region
Germany $11,033 = Country
UK $11,580
0" II Eﬂ AI 7°;I- ﬂ nol- Mature Asia/Pacific $11,756

Western Europe

TechSciResearch - MIHIQ & AIZt HIEEH(Predictive Maintenance) A& 20164 et Amers
AN

149, 20214 4994, 2021 @ 799 E2{0l& M2 202248 =LH 123 AIE Ol

$51,574

$107,527

60,000
MarketValue in Millions of Dollars

120,000
Source: Gartner (April 2019)

Note: Data is sourced from “Forecast: Enterprise Application Software, Worldwide, 2016-2022, 4Q18 Update,"
G00377820
Opportunity: Total Predicted Technology Market Value, 2019
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A HH&E
DBMS Trend

ZI= 2400 =2t Time Series DBMS 2017t CHE DBMS 20F [HHI =2 A0 ESUEE 486t US

[HIAH GIXIE S AE 72 siE] [HIH AOHE AIEI AIE 72 SiEt]
ORI Jlgs 1EE 39% Z1

nnnnnnnnnn

Europe
100 W arac
&EQIOT ANALYTICS 50
Total PdM Market
e i : 0 018 2019 2020 2021 2022 2023 2024

Predictive Maintenance a $1,498M market in 2016, expected to grow to $10,962M by 2022

Global Market Development (PdM)

11,000

ANIEEAEIE 2ISXIS, AI=S2IES0F 2

HEHHIZ P EE TAIZ, 4K AESIHQ|

Global Market Size* in $M
10,000
9,000
8,000

CAGR 39%

7,000+

SI

6,000+

o] ANIEAEl ES1E2 ABIS Xt T AL ADIE &84, AMEWE S CH&st MHIASL
o001 AOME CIHIOIAE &8t BIHI0IEZ 4

3,000
2,000+
1,000

2016 2017 2018 2019 2020 2021 2022 ﬁDI-EAl EI Algg Qé -|O~2OI—=| EOI‘ HHI‘EJ-” A-le‘ Iél- 16"5 OFE
AMMEAIE| ARIZHE AR REE 20205 1240002~1550002 S2{2 A5 Ht

gl

SHIE=IHEIIFA(OECD)0 [IF=H OFAIOH= 2152 TOOEHE 01&2| = AIDF2025

loT Analytics Researchll [IEX 0|X| E& J|=2 20164 15 H 3097HZ ZICHAIEOI & A2 MY
= # 20| MAHAIEOl QTR 39% H&8d 2Ho= (l&stol 20224
0= 109.6% =4I & Y =LH 20148 ADOIEAIEl & AIEHE= & 3XZ6000e= =HEIM

20200/l OI=H 1502 019 #2E 2 2 A= K=
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AKXt LSS AICH, KIOIEITH STHE JHELC SFEC| A2 S F FKl &l HIOIED 2R

DHE _E_OI: EI E-" OI E-I —— REINVENTING e—

CAPITALISM

* Cloud JIEt0] £H| Data 2HIX AFH B I G DATA

° 4H TF, £ 0I1X0 23X T |O|E{ XK= =9

* |T < OT AlOIC] 2EHIOIE Egsis Ol0[ElS XHEZOIE OfE| XHLSH=}

* HIOIE XH=2, IOIH & =tH) S

CRJ1ZH, &2 24, A

MANUFACTURING DIGITIZATION
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TPCx-loT MIAH 12| DBMS
TPC.org =HIEZ DBSH

TPC (MIH 43I g=l) http://www.tpc.org/tpcx-iot/
(Transaction Processing Performance Council)

v HP.IBM, QEIZ olgl OI0|ISALE = S22 |T 2KI7t 204
@cton |, L2 | amoz LIl OIS M5 S HIQAISHIE TPC QIS8 =X BEE0S S25IMH,
RIZ AS|MES SHEste WIS FAH T} QI
FUTPTSU s pirmacr| SV 7225 V' TPC SI2ARI 8191 Q@ HW 71211} DBMS HIGI 7t S21510f =
HUAWEI
A Ms T} RIEE TN
inspur (intel ) O O vV “TPCx-loT” 20k= loT HIOIEI X2l DBMS 58 HItst= &
]l‘l!
vV EE0| NA(TTAS 20l TPCY B HIAE Q S==%} ot
oracLe [ Pjvotal ‘mm TRANSpARP ﬁ ) =
vV AFEIAEES S8 ZAIH 21T0] A4S0 Z2SEI0M, TPC 24
HES Ea HHAITIO| ASS ZHFOS olEES HJ|JE A
vmware
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http://www.tpc.org/tpcx-iot/

TPCx-loT MIAH 12I DBMS
TPCx-loT HMIX|OI= 20kHIM =2 5708t loTpst $88 Price/loTps £ 44 215 MAH 12 E4

=L R

N

al

—

w Company System Pe“gr;::;lce Price/kloTps |Watts/loTps Avsa%f:g;:‘ity Database Operating System ' BT
1 aﬁ Dell Power Edge R7615 5739514 | 8642USD | MR 0228123 | Machbase 7.0.6 ne i Sl s | (i
2 - . Alibaba Group Enterprise Linux
A“E:% N Lindorm 4,847,961 225.31 CNY NR 05/19/22 Lindorm 3.4.10 Server 7.2 (Paladin) 05/19/22
3 Supermicro A+ Server Red Hat Enterprise Linux Server
@ﬁ 1114S-WN10RT 3410800 | 88.78USD NR 03/17/21 | Machbase 6.5.1 Reloacs 83 03/16/21
4 Supermicro A+ Server Red Hat Enterprise Linux Server
ﬁ NITPHIR 2,480917 | 173.19USD NR 04/14/20 | Machbase 5.7.13 77 04/13/20
5 Supermicro A+ Server Red Hat Enterprise Linux Server
ﬁ 2014TP-HTR 2,199,052 | 190.90 USD NR 03/30/20 | Machbase 5.7.13 77 03/28/20
UMWW“
6 | DAL | petpouer Edge R7515 1617545 | 329.75UsD NR OiGE | Eouemisesiden | SEEHMCEMMMeIREMCS | BitdE
lechnologes b
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JNESIDY Pl i

Am
OF

61 £ 220 SE 2= (6121 T0H, =LH 127H)_0I= 674, = 2, RE 11, 22 1T S8 2=

= 22Xt o 3 £ Wz

;DATA MANAGEMENT SYSTEM AND METHOD FOR BACKUP, RECOVERY,

20181106 ANDMOUNT OF TIME-SERIES DATA . 10120,768 B2
2019.0813 | SYSTEM AND METHOD FOR SEARCHING DATA 10.380.111 B2
| 20191022 METHOD AND APPARATUS FOR REPLICATING DATA 10452 635 B2
I e a ST
2020.07.07 | METHOD AND DEVICE FOR SEARCHING INDEXES FOR SENSOR TAG DATA 10.706,054 B2
2020.0818 : DEVICE FOR GENERATING AND SEARCHING SENSOR TAG DATA IN REAL-TIME 10.749,764 B2
20210720 | SYSTEM AND METHOD FOR MANAGING LOG DATA 11,068,463 B2
20210618 | METHOD AND APPARATUS FOR REPLICATING DATA ZL201710373689.6
g;; ..................................................................................................................................................................................
2021083] . DATA MANAGEMENT SYSTEM AND METHOD FOR BACKUP, RECOVERY, : :
e . ANDMOUNT OF TIME-SERIES DATA . ZL.201610935939.6
SE 20210714 i METHOD AND APPARATUS FOR REPLICATING DATA EP3252624 Bl
s 20181130 i METHOD AND APPARATUS FOR REPLICATING DATA 6440773
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Sib & AR

E6 £ 22)1 SE 2t= (GH2l TOH, =LH 127H)_0I= 674, = 274, RE T4, L2 T SE 2=

2016.09.02 égma EQ 2BZHS 0183t AIZHIE IHEI M AIAR 5 s 10-1656077
...... 20160622$|H|0|H§“é§gwg101634122
...... 20160722|:r7|ura10|E+oucHa;rua|¢§o1|u+§§$|§rc1|0|ewa|uﬂls-,rg101643729
s S 101736406 _____________
....... . 0170913H|0|E1u1|0|¢g|x+a|E-grgtgagugn101780041
T 101826828 ____________
SELH ettt e e

2018.02.23  : GIOIE] 24 AIAE! 2 ah 10-1833996
______ 20200204WHEH_IHINHOIAME“%a&gﬂ102075540
s St 102177489 _____________
...... 20210222EIIOIE{H{IOIQEPIXIEQEEE102220978
______ 20220125wmﬂmaamr%¢ga+sgao:uwl102357314
...... 20220225ééﬁjlmmlmagmgg:gﬂ10236%55

MACIHBASTE



NIZ 2

Product Portfolio

ZI100| HIOIEHIOIA KIZE JIHICE JHK| /= ME= 7=

NZ3

%
02

TSDB

S HE AIH A
RN ol MIH 121 lloT HIOIE! X2| F2 AIHIL CIOIEIHIO|

NEO
(NExt-gen data Orchestration)

MACHLAKE §
(API-based loT Data Lake Rest APIZ loT HIOIEHE S2IRE=0l MEst= 010132 HIOIE #0132 AHIA
Service) =
CEMS ;
(Cloud Equipment MAAH| SO| MAGIOIE 2LIEE & 014 2K I8t S2IRE JIHO| AHIA

Management Service)

MOS ;
(Manufacturing 2HIOI, E20I& EfXI/WIXI X SEo| Sgt ZLIEE £24
Optimization Suite) '
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M= 2N
MACHBASE Time Series Database 24
World Best Top #1 AlHIE OIOIE HIOIA

ANIE MEZ| Tablell E4 JI== X2d

* XX OO 23 Jls
— 2 HRIZ LIs0 2t2lstk= MEIME T2 2R

Volatile Table  Lookup Table — %7 HOIE &% TRES 28 (013 S6)
- 324 HIOIES - J1E == HIOIE — MAZHHIOIE 2% J15S S8t ME T2t 2 (25 21)
* ACHSZ GIOIE 24 Jis
. ‘CIATI MHE S L o
Snapshot HIOIE O3 X #51 = MM GIOIEIE 918t Tag 7X 2 LTS (S8
Memory - pKojgteis), 43, ARl - PKIIEE 212148 AR — A2t S, UEHIOIES 918t LSM SIEA X8l
i~ (=]

* XK 0IHA MY J|=
— A2t 8N IOIE Tag 2IRIA MY
=]

— AAIZHHIED QA IEIAY JIEH 821 QIEIA M4 J|S (01 So)
Log Table Tag Table - T Qi AT 420 040 22 JHs OFIEK
A== d2s - dMGHoE - AAIZE I MEA BEA SN S 2DRS
* OI&(Historical) CIOIE! - Xt= SH| CIOIE &4 = MM AT|OF lloTCl MME CHESH= ME 2 K|
Disk -3, ez A - 23, MEH A = T AIHIZ ZOL: AIZ BIQI0H THE! BHE 214 415
" AAIZESH: AAIZESH TS R

* Scale-out & High Availability: CHRS LA HIOIE XI&
* SQL Support: JHE oA R J|E XA THEE

loT 0kl x|==zt=l DB
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M= 2N
Time Series Database

ANIE HED| M= S& ZHI/EH| 4N HIOIHE =105 #A12F 2=, MESt] MEE CIOIEE HEA F==36101 241 & JiAIst JHs8 AIHIE HIOIEHIOIA

P

nins/ —

Cluster

Edge Fog >
Edition Edition Edition
Real-time Edge Analytics for Fast data processing performance in a Big data technology revolution in
loT sensor data single server multi-nodes cluster
* ARM, ATOM(x86) CPU * HEAMHZID Es * =X NE, 2432 XA
* Linux 32/64 bit * Linux, Windows 64 bit * Linux 64 bit
* XEL2HAKNE * XE2HDtANE *  1JIEY, n=tEd X3
* Edge Device Embedding * ISVIHE XH £2H * HIHIOIH AAE! Y
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NIZ 408
NEO (NExt-gen data Orchestration)

O3HIOIA AIHIE DB LHE, JHEA Ho|dt &= ASHE Szt

ol

FHIOIE] EEHE

I

Things MAQ—IBAJ-E NEO Application

Analytics
\M
MQTT - Management
- . MACHBASE TSDB HTTP
HTTP loaln

Monitoring

gRPC SSH .

Add-on — ——— Operations

https://neo.machbase.com *gRPC(Google Remote Procedure Call) : googled|A] BH= RPC framework
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MACHLAKE (APIl-based loT Data Lake Service)

Micro-Data Lake JIEQ| Ci&fst loT ZHICI HIOIEE S2IRE0 &1, BoHAl ME 6L, 2215171 2IoH EHE SaaS™ API AHIA

CLOUD

Enterprise Automotive Education

Personal Startup

Cloud

Edge

Edge Device Smart Sensor Edge Server Robot Mobility Apps

MACHBASTE



NI= A4
CEMS (Cloud Equipment Management Service)

MIZSM EE= 1T 220l X1 £ /A= BHICI &EHE ZLIEE 6101 24 & £ U= 11F, 2HHE [HHI & & A= AIAEIE MIS6h= MHIA

Cloud Data on machlake

CEMS . Q{arge every month

?

=
g5 < By
: ,!l,!,ll.“" | ‘@/_
Statistics, Alarm, Trend

Service

Access Cloud Data

Cloud + Edge computing + Al m v — )
Gata (machlake) o m “
Secure e —
Tunneling A “- “"
o e

Alarm/Event Data Statistics Data MUST HAVE Data Ty
Temporal Edge

SAAAOl A A2 Edge EHI / / Data for Charts
~ N N e N = \\o “
o e = [ res re=s | re=s
/ OIARZR| MHIA I : . : l. : | :
Edge device Edge device Edge device Edge device
0| cHie | s e | e
Equipment Equipment | Equipment \ Equipment ” )

(@

\ 7N
« No charge for data
Data on edge device « Keep 6~12 Montt

* Histo 3l Data



CEMS (Cloud Equipment Management Service)

© | CEMS

# L @ 2B &

pipenart .

160

Tempursbas Chart

13:10:58

NIZ 2

13:10:58

3F

Hall €2 » ' ,'

HallD

coex

Machbase  COEX » Exhibiton Cemer
£ Exhibition Center

Current Temperature

37.8

Door Distance (mm)

Exhibition center humidity

{ nowd0m=~now,mfesheeSs > SO QO

Current Humidity Current Time
R
& 3
2034 I
' ~
2, L )\
;
| LI I V
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Humidity
iy,
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https://www.cems.ai/

NIZ 2

MOS (Manufacturing Optimization Suite)

ANIE RIE 28 742 2Iet OI3HI01AS| £24: MIZZE0F EHISE 2 NS0 A=l S22 o8 S 2LIEHE

A2 ZLIEE A2t A2zt 24 ClIXI= A Al/Big Data 24

* &HICl Device =3z * Production Connectivity | [* ML 222 * S 2H AT BT
. 1 2
F:HLIH 2 AHIXILIE CHAIE . SPC * RUL BI= o Y| 04 AFX EIX|
o b o * AH| JIE, HIJIS * Early Warning System * &H| Z0id o=
) Sb:r:-iﬁgA'qrm & * bl Hierarchy ! A1 © AAZEAI T EN * HE 24
RDBMS o1
< (apam SFHD Recipe) AJIE Database
) ; :

A

A

Device Connectivity Service

Melsec

SIMATIC Ethernet

Cabine
1

et
010

Rz

4
1]

* AH E2 01 EfX

* Al/Big Data 24

* MACHBASE TSDB

* RDBMS &8

(HIZ, &4k Recipe, Z2iXt E2
EH S IE)

* REST API: Legacy Systemil
Data Interface

* Device Connectivity Service
* Cabinet Senor

* PLC Program Map

* Device Data 41 Module #HI
* OT Consulting

ML: Machine Learning, RUL: Remaining Useful Lifetime
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MOS (Manufacturing Optimization Suite)

NIZ 2

Industry2 Business & System ZEHHI CHEFC| Datalt litE Performance= JtAl St

HFEH
oH

M4 XIAI(Assy/Subassy,Batch) + E& EH + Sense

Data

Recipe Data + 2Kt
ZZ 0l IHE 24

& A2t =3 Datalt Hiw
AR ZE 014 &= Alarm

AR EE Ole E= EX
OIX| Zet 22 0l EX
Recipe JH&

AR 2H J|E SRE UM ZE SOt

&H| & ZHIC| 32t

A4 & FHI AEH FE
2% e

=

S0 IHE 24

Olef =32t

NIzt Hi=Zl2t2| 2 oIt EX} ollat 22t
2= BMOII [[HE &&t Jlz| &4 SR
OIEXQOl &H| & EHI(ZE S) 22

Standby &H| & EH| 24

A XIAI(Batch) + 2 &Y + Sense Data
Recipe Data + Xt

L2 [HE EAM

A XL &H| Control

22 I A
Recipe JH&
AR 2H J|= SRE 22 St
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MOS (Manufacturing Optimization Suite)

Digital TransformationE S&! Data 22l & &4

JI1 JIXl =[H2HE Qlst 3S gt &=

Big Data 4 Al(H&! 2, E 2E) {\/Aizzgﬁ;g\’r?oi Tracing

_—
Digital Thread

a3

Data Management

* Modeling: JIZ8E B= * Data XM&: OT Data, IT Data s
* Governance: JIZ&H Sgtatd] * Performance: 242 2l M2l & e
* Quality: Datall E& L= SPS g Dy

2
= ¥ . = AN TSy
2

MUIA /2] HY
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=8 NHAH: 1000{H Ol ER

AdEZol  AHYUNDAI  LSkccrec  LSEN

GLOBAL SERVICE

@) [crere Kunpans Y WOOJIN

Pharm. Seou,Korea Industrial Systems Co., Ltd.

looosan DSME  (€3IKEDCOT
Heavy Industries P —
& Construction

s Hansol |.|( Kolmar LOTTE Canrrot SAMPYO

CHILSUNG BEVERAGE A
SHERX| HHRENEH
.( I(OROAD * . \ Busan
) = =yl ol & o SEOUL METROPOLITAN Seoul = B ion |
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