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Abstract

This research deal with IoT platform business in manufacturing companies.
Manufacturers have a lot of existing facilities and devices. They have value creation
potential since they can be incorporated into the IoT platform. This study proposes a
design method for IoT platforms. In this research, loT platforms are assumed to include
hardware devices and software.

In the manufacturing industry, it becomes crucial to make a profit due to the progress
of commoditization. To get out of this situation, we need to create additional value from
data in manufactured devices. In recent years, information technologies such as IoT, Al,
Big Data are advancing increasingly. Additionally, platforms utilizing information
technology have been built. From the standpoint of the manufacturing industry, although
using existing devices is effective, it is not easy to balance additional sensors and benefits.
Also, deploying to multiple services instead of a single service, the provided value will
be improved. However, increasing demand makes decision-making difficult.

The main objective of this paper is to support decision-making for constructing IoT
platform business. It requires a design method and an effective model to build IoT
platform business. This paper surveys existing platforms to make a model creating value
from data. A design method is proposed by using the model. Finally, this paper evaluates
the method to confirm that the proposal is achieved.

IoT platforms have many stakeholders and components. To identify them, examining
the cases of existing [oT platform business. This paper proposes a model from these
results. This model has stakeholders, components, and additional value layers. The layers
have business, service, function, and technology layers. Using these layers can conduct
creation value from data.

There have been many papers on designing [oT systems and designing platforms.
However, there has been little research on designing IoT platform. This paper proposes a
design method for IoT platforms. This method uses the model given above. It focuses on
services and analyzes value creation. This paper calls the method “Service function
deployment”.

An experiment is conducted to evaluate the proposed method. It has a comparison of
two methods. One method is “Service function deployment”, the other is a class diagram.
A class diagram is a famous method for structural design. Participants of the experiment
are ten people. Eight people are designers. 2 people are evaluators. The designers use
templates to design platforms and evaluate methods. The evaluators confirm completed

templates and evaluate them from the management’s point of view. “Analytic hierarchy



process” is adopted as the evaluation method.

In the designer's perspective evaluation, a class diagram superior to "Service function
deployment" in terms of almost all. Designers tend to prefer a class diagram for design.
In the management perspective evaluation, “Service function deployment” is superior to
a class diagram in terms of attractivity. Because “Service function deployment” enables
clarification of value creation from data.

In conclusion, “Service function deployment” enables IoT platforms to create
additional value. Although “Service function deployment” is adequate for decision
making, a class diagram should also be used in another phase. In the designer’s opinion,
a class diagram is an effective way to get a bird’s eye view of the entire design. In future

research, a proposal that mixes the two methods is needed.
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AK#ETIX, IoT (Internetof Things) 77 v + 7 3 — 24 ¥ 3 AEFICEHT 5
WFgEicH Y D ICE - - RPHEIC O W TR+ 3. 72, o HME V&
—F VI RFavEEEREL, KNEOWIEFIE LR L T 25 IC OV TR~
5.

L1 WO ER

BLEEICE VT, BRAEFBZHAELTOX 1-1 TR T X 5 IS 28R i
TS XV AERICHE T 2 2 L BREERRI L b 23T 4 7 4 {LOFEDM
e ZmoTw3, M 12 1CntX5icaesrs 7 4{LoBERE LTiE, Y=
— ks XY 2 —rohigic X 2“EHlLy — XDAITH” & HARRER

RICX 2 HE=— XD B35 5 (LR 2006: 2-5).
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FLEERFHINMEES 2 R 3EE L LT ROE 22FHWwOHh 5. 1-30k5

ICHA, KEF X BN OELEREFEMED ROE ZHET % &, HARFHEICK

WIREEICH 5. Z D7z, HRDELIEFIC BT 2 KIS SHE L 2o T 3,

2274 7 ALAETRBUC B, HEOME(LS ABLOHEE T T <,

W7z A E D A 233K 5 T 5.

L7zyVa—vavicky, 77— 2 &FHEZEH L fiifEe) b2 =28 L, i
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1-3 HI&3#ic k17 3 ROE 0 EERHE

IDC(2018)1c X 4uiF, K 1-4 D X 5 1T, 2025 Eic ettt o 7 — % &3, 175ZB
ECHMST 2 e PR/HINTWS. £7, 175ZB @ 5 H® 90ZB 1d, ¥ T{ED IoT

TN R X oTHEREINEbDEEZLNT WS, (IDC 2018: 2-6)

Annual Size of the Global Datasphere 175 ZB

Zetabytes

((IDC 2018: 6) Figure 1 X v 3[f)
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RFRE~DOEMPMAF S LT w3 ICT Hifff& LT, IoT, vy 75 —%, Al
BH%. LoTIck b F—2UNE - R2 2L EH L, 7— X &% A R
ICHEVWER - RET 2Ty /7 —2{LL, EMINAT X% ALICKY
IHERIT) T LT, REDFHDBAEEL 5. b OB AHN 2B %

[EFD 10T &ML, [JAFD [oT) 2iEM T 2 2 Lic kY, AHnffhifE o &l
DEBAIREL 2 0, EORPFEEI M FIc & & F 67, tha DOk TSR ICFH
53205 RFA v 7 7 8HET 2 ERMETE 2 (BIEE 2016:6-7). [)A
#0 [oT] I X 2ffifEAIHEHOBEE Z X 1-5 1OR$ (ZEREGWIZEA 2016:

16).
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SEED 10T, By 277 —%, Al % & OSBRI LY, 57— 2N

B 74 —F Ny 20k o7, FhuC kY, BT OKRES X OMRE

Dla L2 KE L, WEOMAEs L M2 b0 2 ¥ — v X IlifEs AT L

TWa. "BarofFonsd 7 — 22D DHBMIEER & 78> T 5. FeitEry e IT

¥EE LI, IMEEERCH 2T — 22 IWNE - - G325 77 v b 7%

—LEREEL, RPN EED T (BRIFEFE 2016: 127). [EHRLIRE AT % i

& L 7oA EMDEEIC X0 EMREWTY 7 77 v b 7 o — AR AL A D fE Sy
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IEMT 22 e3EZoNS. 20L&, T2 - RAEBICALT 21
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— N = TR S0 75, £, WELAZT—2%2EH L <, RREHEE
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ARIFFEHIE, 8EEICE T2 0T 77 v b 74— Ly ABEOEDR
ERTETEETH L. AWETIE, 0T 7T v b 74— L R RS
572D DG FIRICOVWTRES LW 2 E RS 2. AV Y —-VF—F -7
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2.110T ¥ A7 LEXEHTBE T 2 JeATht5E

Mika Westerlund 5 (2014) 1%, IoT v VA R EF A5 HIHT 2 FEL LT
“Value Design” ##2 % LT\ 3 (¥ 2-1). “Value Design”lZ, 4 2 Dffifi oH: <
% % Value Drivers, Value Nodes, Value Exchanges 3 X Uf Value Extracts %> 5
MRENn%. 28 (Value Drivers) @b & ¢, flifEaIH - S+ 35 7
27 & — (Value Nodes) 2MiflifEizc#a (Value Exchanges) % L C¥k b, IEEAHEZR
T 7 X —F X MfEREAT B & i (Value Extracts) 3756729 DFETH 3,

(Westerlund et al. 2014: 10-11)

Value Design

Value Nodes —

Value Value
Drivers Extracts

Value Exchanges e

((Westerlund et al. 2014: 11) Figure 1 X b 51H)

X 2-1 Value Design
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Jaehyeon Ju (2016) &%, [oT ¥ A AMITFOPHNE 7L —20 7 — 7 %1
LKL T3 (K 2-2). ¥4 RETILF v v N & (Osterwalder and Pigneur 2010)
ER—2RL LT, 0T BV A RETADHNEITH. 9007y 7 (FELS
Avob, AfERRZEE, F v Av, BE L OBR, s, ¥V YV —X, =T 77
AT A, F—o8—hF— IAMEE) KOWT, ThEho7 ey 7 loT
EUARE L CHHEDERZILAT 5. BV F RBEFL, WHEREZFET

Z LT loT vv st xE7 v CoffiflflH % I3 % ((Juetal. 2016: 885-889) ).

- Capability for

Business Analytics

. Value Customer Customer
Key Partners Key Activities . i .
Propositions Relationships Segments
- Software Developer - Product Development [ - Convenience - Co-Creation - General Customer
- Data Analytics - Partner Management - Performance Segment
Company - Platform Integration - Customization - Vertical Market
- Device Mamufacturer - Global Market
Key Resources Channels
- Sensors - Internet
- Cloud Service - Mobile
(Software)
- IoT Dedicated
Network

Cost Structure

Revenue Streams

-IT Cost

- Maintenance

- Profit sharing
- Subscription fee

- Product sales

((Ju et al. 2016: 887) Table 4 X v 5[

K 2-2 IoTH¥—vFCRMIFELSARETFTLF ¥ VN
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Gianna Reggio (2018) 13, UML (Unified Modeling Language) % ~<— 2 &
L7z IoT v A7 L DOERMAMZ BT 2 FEEZREL 05, #l®Icr 7 AKX
L L2 P AL vET A ZERT 2. RICK 2-3 DXHICT 7 X2 —D7x\»
2R —AREHVCTT— A%l LT, BERIICkZ 2 T—VichfEd 5.
2-4 DXL KK AL vETAEIRLTC, T—NVE2ERT5-00ENE -8

M- FEEREML T (Reggio 2018: 10).

Maximize event
- participation 4
Avoid no shows for <<goal>>
booked events Suggest next
" R events
<<goal>> <<goal>>
Ask for booking Remind visitors their
confirmation bookings

((Reggio 2018: 13) Figure 6 X Y 5[H)

K 2-3 I—VDSfRIC X ZERST
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Replica . < <participant> >
Hour day : Day = Event
begin : Hour 1 | name : string {unique} < <service>>
end : Hour topic : Topic : Update
1 kind : Kind < <service>>
Topic description : string Book
- free : bool .
BookReceipt toBook : bool <<service>>
id : int {unique} betterFor : Age : Enjoy

Season dDay :cm \
ay : Da
Ticket Y % Position 1 1

near(Position) : hbool ~ .
insideFestivalArea( : bool Locanon
Ticket
code : string {unique} [; M g
valid(Day) suggest(Event. Replica)
bookedEventRemind(BookReceipt)
- info(Touristinfo)
1 | own R
< <participant>> E:] ~Buy ticket
Visitor
— — ~Book
position : Position [0..1] < <participant> >
traceCode : TraceCode [0..1] : ~Enjoy Ticke('glfﬁr.e
: ~Buy bus ticket <<serv'i_cle>>
o . Buy ticket

<<service>>
: Notify

<<service> >

Give position

< <participant>>
Bus compan

) ROMpANY

<<service>> g

: Ask confirm <<service>>
. Buy bus ticket

<<service>>
. Evaluate

((Reggio 2018: 15) Figure 7 X v 5|/H)

K 2-4 IoT Y RTLATDIEREF AL VET L

S. Emre Alptekin (2017) (%, IoT v % 2 b ®F%EHC QFD (Quality Function
Deployment) GRE 1990) ZEHLTw3., =HxAF—shK - )y — 2 {HHE
DERIC X 2Rtk TR L DD, AR O MW R EERKTH 2 BEAE - filiks - & %
2 )T AT FTANY =TT T —F %R L T3 (Alptekin 2017: 28-

30).

13



Rui Yang Chen (2013) (%, IoT R—ZAD T AT LK LT, v Y% REHIC
B2 EELEEME - HAERME - FWE~OERZ K 2 EEFHMEi 2 91
Fuzzy Cognitive Map & Fuzzy QFD #3770 —F %KL T\» % (Chen

2013: 1-2).

2.2 77 v F 74— LExeH BT 2 eATHSE

Charith Perera & (2014) i3, IoT #fifi% ~— % & L 72“Sensing as a service”
ETAEREL TS (K 2-5), v —CkvH—F—F—, VF—0¥7
Vy vy —, LRy —ERATu [ XXtk v I —T—Xavra—<volN
JECHRINEETATH S, v HF—IF, WBEPCRE R & OWHIRSR % 5Hl+
2T7 N4 RATHDL, VI =TV vy —iF, kI —F—F—2LFA 2K
T, VI =T X% 77V Pk AT 5. F—eRxTu [ X, v
=T =R — RNl ClifEZ RS2, v v —F—Xavia—
~i¥, kv =T —20fHAFTHY, FICBUF, B, FiiEEkTH L. o
ETAEMVE LT, TR a X M T — 2 HAIA R R ERL, 4

JR—v g VIEEPHARFC& 5 (Perera et al. 2014: 83-89).

14



L
ey, ]
' ",

Sensors and Sensor Publishers Extended Service Sensor Data’
Sensor Owners Providers Consumers

((Perera et al. 2014: 83) Figure 3 X b 5[H)

X 2-5 Sensing as a service €7 )V

Fereydoon Jariri & (2008) 1%, HE/®HED 77 v F 7 + — LgkEHC QFD 2
WEHZEERREL TS, HEFHER T, 77 v P 74— LABIEXEEH I N
TWw3, 77y b7+ —2BERED-DIC, QFD 2 AIAAL T o TiE%H
w3, X 2-6 DX, BE=—XEEANEN, BEfL a v R—% v M
P, avF—F v IMFe7v 22Ty 7Bl T e R 2Ty T EEAX

7y 7D 4 BREORERMEZITS (Jariri et al. 2008: 419-420).
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1.Planning Matrix m

Technical V74N
Requirement 2.Design Matrix
Customer
Attributes Component 3.Operational m
Characteristics Matrix
Technical
Requirement Process Steps 4. Control Matrix
Component
Characteristics Operational
Steps
Process
Steps

((Jariri and Zegordi 2008: 420) Figure 1 X Y 5]H)

K 2-6 QFDick347x—X7Fu—F
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2.3 SEATHIIE & ARWFIE & DA

FATHIETIE, oT v A7 a0t X U0ET ML, 77 v b 7 4+ — L D%
BIUOETMELEITo TS, 10T 77 v b 7 4 — L 0F%EHE BARNICR L 7=
DDOVRIRIRICH D, BEFED T 7 v b7 4 — LREITIE, 7w &7 bkl
L7z S0RCEM & oA T 2475, ZHicxw LT, ToT 77 v F 7+ — 413,
TONARBERL 727 — 20 SAHERI 217 5. flifE% et I 2 Bl cdh 5 7=
O, 7a X7 PHRLOT 7R —FBREMTIE R CATREEDS S 5. AL T, [oT
779 b7 = LBHICOCTHONB L TETMEEI T, ZDETALETTIC

AT TR EZRET 5.
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B3 0T 7“9 v F 74 —LEV A RDR
T — 7 RV X — LR DT

3.110T 7*J v + 7 # — L Fifl

3.1.1 Amazon Echo

Amazon Echo &%, Amazon 23fF L CWE A~V —FRE—A—THY, [
L3 RS2 Amazon Alexa &\ 5 HAEGEBIEEEIC X 0, BRA ¥ — e X 2 FH]
3 5. BfRICiZ, TODO V) x MEBE, HHEA, 77— L%0E, dX, BER
B RA~— b+ T4 Rl BB 5. £z, EFICE Y F—F =T 4
DY —v ZX%HIHT 2 Z L AEETH 5 (Chunetal. 2017: S15-S16).  Amazon

Alexa Ta v 27 LDOEZX 3-1 1233, ZOROH|ITIE, ¥ —FX—F 4D

TIVr—vavelT, 7-FFIN)—RIL P 2T RERD S,

_— Alexa —
[Network ]

. Other Clouds

Third-party Applications

((Chung 2017: S16) Figure 1 X b 51H)

X 3-1 Amazon Alexa T3 AT L
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Domino’s ® Alexa A ¥ L ZBHT 5 Z & CHIHRREL 7 5. Alexa #FEH L T,

HEX %3528 T, HRNCERL ZEF~EFPREE IS (Domino’s 2021).

DOMINO'’'S

Order your favorite
oven-baked goodness on your favorite devices.

-

. - __‘
‘y. 2 -
s - i SN
ntxsmzl -

'lll:[ sum WATCH

((Domino’s 2021) X b 5[H)

X 3-2 Domino’s ANYWARE
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FTohbEnIHiEame o7 (ALl 2020: 15).

7w 70— RAPI A7>0— RAPI

@Emﬁmﬂ%‘g’"

Hi#EloT
TuRIA—=A

((JE)11 2020: 16) X3 X v 51D

M 3-3 HEESRLEIT 77 v b 7+ — AHER
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BEED A — oot
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‘ 85,/ a9
8 T7YAAH s
= | -
EReyE é I F—2BRY A% &3
“ ; R/ SRFL
HBEFE~0RH FoRBA /EETi

= 2
' F5—h

((B1T 2020:34) X4 X v 5IH)

3-4 <=—% v} LA RY— RERH
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