2021

Internet and Operation Technology Symposium 2021

IoT AT LONARET—

MEZHHIBDFEORE
SR HASE2Y S R A R B

BE PHZEH EOE Y —RT7 7 F 2L — X —HDFTNA R F A N—ZEH LOFHRNI Y 2 2B T 5
IoT ¥ AT AIZEWTIE, YHZER L VA4 N—ZEf]r ORNICBIT 2 NAFADT —& 70— OB ERE R
BEY D, TAAZE, o8, 79U FEO3IENSGRL T AT LD —FT7F v —FTN
WCBWTIE, EF - FEICBY 2MENREMI P HEL 2. Z0ERe LT (1) IvroI v 7550
PHETE P AVOFBRENZRTHE 2, (2) T—XOBISEARDZED» DT — &2 7 v =28 Atk
2o, (3) 0T R TFTLDEEREBUETF—Z 70— HBEULAEL LB I D 3505 5. A,
HEoFzhZUIR LT (D) 3EER—DO v IV FEELEET D b ari:HOTRENICKET -
FEETEBZFE, (2) push, pull, demand FROWFTIUTH MG LEWDIT SN2 EE, (3) 3EH» 5K
37—270—%—HDb L ICHEBETEZERRET S, BRozhzIHLT (1) #EFEEHV
T3E»PBHRD 0T AT LR FEBITHRANCRET - EETx52r, ) BEFEEHVIET—XD
FSAROVWTCHBEZIHETES 2, ) BETIHENT 27— T RHTES
I EFHET 32T, EFEOBMEERT.

10TS2021
2021/11/26

H2I7O—ICHITBHRFTEREDE

Proposal to Eliminate the Complexity of Design and Implementation in

The Bidirectional Dataflow of IoT Systems

KENTARO KURIBAYASHI}2®)  YUSUKE MIYAKE! KENJI RIKITAKE®! YOICHI SHINODA?

Abstract: In IoT systems, the configuration of bidirectional dataflow between physical space and cyberspace
is an important issue. In the architectural model of ToT systems, which consists of three layers (device layer,
edge layer, and cloud layer), there is a structural complexity. It is caused by three factors: (1) various op-
tions of programming languages and communication protocols, (2) various and bidirectional data acquisition
methods, and (3) poor visibility of the dataflow throughout the IoT system. We propose three methods
for each of these problems: (1) a method that can be designed and implemented in an integrated manner
using the same programming language and communication protocol for the three layers, (2) an infrastructure
that can support push, pull, and demand methods, and (3) a notation method that can grasp the dataflow
consisting of the three layers under a single view. For each of the three proposals, we show that (1) the
proposed method allows us to design and implement a three-layer IoT system in an integrated manner, (2)
the proposed method can easily handle any of the data acquisition methods, and (3) the proposed notation
can sufficiently represent the entire dataflow.
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- Analysing the data to produce
meaningful information.

- Providing services to users.

- Sending actuation orders to
the device layer.

Application —
Application Cloud

Middleware —

- Processing the data, i.e.,

Network Processing — Edge formatting, transforming,
extending, etc.
Transport
~ - Sensing physical environment
o A and actuating devices.
Perception p . Device - Transport the sensor data to
erception the upper layer.
Three-layer Five-layer our model
model model

B1 0T YRT7TLD7—F77FvETIL
Fig. 1 Architectural models of IoT systems
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Table 1 Notations supported by Pratipad to describe the

dataflow patterns of IoT systems
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defmodule P1 do
alias Pratipad.Processor

use Processor

@impl GenServer
def init(initial_state) do
%{:0k, initial_state)

end

@impl Processor
def process(message, state) do

# do something with the message
end

end

Push <"> P1 <"> P2 <"> P3 <7> QOutput

5 RETFEEAVWET—& 70—z
Fig. 5 A dataflow example using the proposed method
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Fig. 6 A data prosessor example using the proposed method
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Fig. 7 An example IoT system using the existing methods
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Table 2 Configuration used in the example of IoT system
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Table 3 Description of the dataflow for each data acquisition

method using the proposed method
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pull MM Pull <> P <™> Qutput

BA  Demand ~> P “> Output
demand

MJ7E  Demand <~> P <~> Qutput

R4 BEFEEAVEZ Yy VBB S 70ty -0l
Table 4 Description of the processors in the edge layer using

the proposed method
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il Push ~> {P1, P2} ~> Output
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A% +IEX  Push ~> {P1, P2} ~> [P3, P4] ~> Output
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