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The role of Internet of Things (IoT) has been evolving from connectivity to intelligent
and autonomous functions, The increase in the number of connected things and the
volume of data has revealed the limit of cloud-based intelligent loT. Meanwhile, the
development of microprocessors for the loT has enabled their intelligent decision
making and reactions without the intervention of the cloud:; this phase is referred to as
the “autonomous loT era.” However, intelligence is not the only function of the loT.
When a cyber physical system (CPS) is running on the cloud, the real-time synchroni-
zation between the real and virtual worlds cannot be guaranteed. If a CPS is running
on the loT, both the worlds can be synchronized closely enough for a zero- time gap,
i.e., achieving the goals of autonomous loT. ETRI implements intelligence into the role
of loT and collaborates their decision making and reactions without the intervention of
humans. Then, we focus on the development of a new loT computing paradigm that

enables human-like discussions.
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[£A] Reprinted from Y.H, Suh, S.P, Woo, and D H, Park,
“SLICE: Self—Learnable IoT Common Software Engine,”
Int. Conf Internet Things (IoT), Santa Barbara, USA,
Oct, 15-18, 2018, pp, 19:1-8,

1) http://developers, iotocean, org/archives/module/development—of—self—

learnable—common—iot—sw—engine



7}, SLICE E31Z2] 7|8

SLICE Z3&2 tjufo]2 A3 <17 (Device Run—
time Engine)¥} ofo]HE A1) 7 (Agent Runtime
Engine)?| 270¢] AgdlxlE 741 3=, {4
ol 2+ (TF 42k 2, tupolA AgjellzlS AlA
E= 5719k AZ2E A st A ZEE Bk Al
4 gloJelE oHIER W3ksto] Context StreamS2
o] HE Ao HastA, Aozt 875 v
ARl Hi8f sl TE719] AZT} Alo] HEE dAdst

[¢]
TS oolHE A AL stream/

)

1 1. O
= 715
Gt ( ‘
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EventStream eliFs)
Stream j=4 g E g Control
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(33 4) SLICE 234Z HE7xE
[£4]] Reprinted from Y.H, Suh, S.P., Woo, and D H, Park,
“SLICE: Self—Learnable IoT Common Software Engine,”

Int. Conf Internet Things (IoT), Santa Barbara, USA,
Oct, 15-18, 2018, pp, 19:1-8,

@relation carseat it

@atiribute BodyPartLength.hetht numeric
@atiribute seatControl.setTit numeric
@data B Console 2
191, 28
181, 29
167, 16 [(rule "car
188, 31
177, 24
170, 24
192, 31 |end, rule "carseatControl.cont
183, 29 when

162, 16
189, 27
181, 29
168, 16
191, 31
182, 28
167, 17 |enay

(T2 5) &2 95t 2a2EE MAME FEI0A))
[£A] Reprinted from Y,H, Suh, S.P, Woo, and D,H, Park,
“SLICE: Self—Learnable IoT Common Software Engine,”

Int. Conf Internet Things (IoT), Santa Barbara, USA,
Oct, 15-18, 2018, pp, 19:1-8,

[2] Markers =g Progress #] Problems 5 Search 4% Servers ge Call Hierarcl

171.5)
then

carseatControl ight (14);

§0:DriverSeated (height >= 171.5, height < 188.5)
then
carseatControl.co

"carseatControl.cont

$0:DriverSeated (height >= 171.5, height >= 188.5)

carseatControl.controlHeight (17);
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domain> ::= <data model> | <control model> | <agent>
<data model>::= <context+ | <eventr* | exception>*
<context> ;1= <{property>*

<event> i 1= <property>*

<property> : : =<ype name> <name>

<control model> 1= <controlx

<eontrol> @ 1= <properlty>* | <operation>*

<agent> 1= <agent declaration>

<agent declaration> : 1= <d> <behavior>+ <command>*
<behavior> : 1= <situartion> <action>

<situation> @ : = <type name> (| <type name)*
<action> ::= <publish> | <call> | <oop>

<command> : = <context* <method name>

(22 6) EBNF2 ®33t ADL o

[£A] Reprinted from Y,H, Suh, S.P, Woo, and D,H, Park,
“SLICE: Self—Learnable IoT Common Software Engine,”
Int. Conf Internet Things (IoT), Santa Barbara, USA,
Oct, 15-18, 2018, pp, 19:1-8,
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— &)
S’  saves Aml Design uses -
[ browses Tool
Aml Domain (SLICE DsL) Aml Application
Repository invokes Designer
. OSLICE agen! .
code
- Ogenerator -
Aml Device Aml Application
Developer @ Developer
generates
uses uses
loads GE®» loads T
saves ~v‘ saves =
vice browses browses ent
Develbpment Tool v Development Tool
OSGi Bundle) OSGi Bundle)

(38 7) SLICE Y=E}Y =(Build—time Tools)

[£4]] Reprinted from Y.H, Suh, S.P., Woo, and D H, Park,
“SLICE: Self—Learnable IoT Common Software Engine,”
Int. Conf Internet Things (IoT), Santa Barbara, USA,
Oct, 15-18, 2018, pp, 19:1-8,

ator pindind

actu

plug—in

¥

SLICE Engine

SLICE Engine

‘ Actions

! Actions
:@i

(28 8) SLICE HEIY #a| =F(SRMT)

[£4] Reprinted from Y.H. Suh, S.P. Woo, and D.H, Park, “SLICE: Self-Learnable IoT Common Software Engine,” Int Conf.
Internet Things (IoT), Santa Barbara, USA, Oct, 15—18, 2018, pp. 19:1-8,
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ADL Agent Definition Language
Al Artificial Intelligence
CPS Cyber-Physics System
DPS Distributed Problem Solving
DX Digital Transformation
EBNF Extended Backus Naur Form
GPU Graphics Processing Unit
IoT Internet of Things
MAS Multi-Agent System
MCU Micro Control Unit
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NPU Neural Processing Unit

OCEAN  Open Alliance for IoT Standard
OIC Open Interconnect Consortium
PAI Parallel Al
SLICE Self-Learnable [oT Common SW Engine
SoC System on Chip
SRMT SLICE Runtime Management Tool
SW Software
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