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We developed lightweight JavaScript virtual machine (VM) suitable for
embedded systems used in Internet of Things (loT). Our approach was to generate a VM of a subset of
JavaScript specialised for each application automatically. Our achievements include followings. (1)
The mechanism and optimisation algorithms to generate a specialised VM that accepts restricted
datatypes as operands of operators. (2) A compacting garbage collection algorithm and a verification

method of its implementation. (3) A model checking library to check behaviour of algorithms on weak
memory consistency model CPUs. We implemented those results in a JavaScript VM generator eJSTK.

JavaScript



loT(Internet of Things)

loT

( loT ) Raspberry Pi
loT C
C loT
c
loT
JavaScript
JavaScript  Web
JavaScript loT
27 10 loT JavaScript
loT JavaScript
loT JavaScript JavaScript  Web
VM loT
JavaScript
JavaScript VM VM
VM
loT JavaScript VM
(1) JavaScript (DSL)
JavaScript VM
@
VM
(3) loT ARM CPU
JavaScript VM eJSTK eJSTK
(23500038)
JavaScript VM
eJSTK
(1) JavaScript (DSL)
JavasScript VM
JavaScript
JavasScript
VM @
)
JavaScript
+) 1+5

“t enperature: “+25



eJSTK

VM
VM

ACM
Computing (SAC 2018)

VM

)

eJSTK

eJSTK

GC

3) loT

loT ARM
CPU

x86

SPIN
CPU
CPU

VM

JavaScriptVM VM VM
VM
DSL
SIGAPP Symposium on Applied
VM
DSL VM DSL
VM
VM JavaScript
elSTK
elSTK
ARM CPU
x86 CPU
VM
MMLib
Promela SPIN
CPU
MMLib CPU
CPU
MMLib

Object-oriented Programming, Systems, Languages, and Applications (OOPSLA 2017)

Sapphire

Transactional



ACM SIGPLAN Transactions on Programming Languages and
Systems (TOPLAS)

JavasScript eJSTK
2019 (
) ( )
Kosuke Matsumoto, Tomoharu Ugawa: Visualization of Counterexamples of Memory
Model-Aware Model Checking Using SPIN, Journal of Information Processing, 1PSJ,
2019 (to appear) ( )
Tomoharu Ugawa, Hideya Iwasaki, Takafumi Kataoka, eJSTK: Building JavaScript
Virtual Machines with Customized Datatypes for Embedded Systems, Journal of
Computer Languages, Vol. 51, pp. 261—279, Elsevier, 2019 ( )
DOI: 10.1016/j.cola.2019.01.003
Tomoharu Ugawa, Carl G. Ritson, Richard E. Jones: Transactional Sapphire: Lessons
in High Performance, On-the-fly Garbage Collection, Transactions on Programming
Languages and Systems (TOPLAS), Vol. 40, Issue 4, Article No. 15, pp. 1—56, ACM,
2018 ( )
DOI: 10.1145/3226225
Kosuke Matsumoto, Tomoharu Ugawa, Tatsuya Abe: Improvement of a Library for
Model Checking under Weakly Ordered Memory Model with SPIN, Journal of
Information Processing, Vol. 26, pp. 314—326, IPSJ, 2018 ( )
DOI: 10.2197/ipsjjip.26.314
Tomoharu Ugawa, Tatsuya Abe, Toshiyuki Maeda: Model checking copy phases of
concurrent copying garbage collection with various memory models, Proceedings of the
ACM on Programming Languages (PACMPL), Vol. 1, Issue OOPSLA, Article No. 53, pp.
1—26, ACM, 2017 ( )
DOI: 10.1145/3133877

20
Tomoharu Ugawa, Hideya Iwasaki, Takafumi Kataoka: Collecting Type Information
Using Unit Tests for Customization of JavaScript Virtual Machines, 14th Workshop on
Implementation, Compilation, Optimization of Object-Oriented Languages, Programs

and Systems (ICOOOLPS ’19), 2019 (to appear) ( )
: JavaScript
21 (PPL’19) 2019 (
)
JavaScript

21

(PPL’19) 2019 ( )
: eJSVM 60

2019

Tomoharu Ugawa, Hideya Iwasaki: Generating a Minimum JavaScript VM Specialised
for Target Applications, Workshop on Virtual Machines and Language
Implementations (VMIL '18), 2018
:C
30 2018
: JavaScript
30 2018

: VM
30 2018
Tomoharu Ugawa Tatsuya Abe, Toshiyuki Maeda: Model checking copy phases of
concurrent copying garbage collection with various memory models,
35 , 2018 ( )

JavaScript VM 35 2018

Takafumi Kataoka, Tomoharu Ugawa, Hideya Iwasaki: A Framework for Constructing
JavaScript Virtual Machines with Customized Datatype Representations, 33rd Annual
ACM Symposium on Applied Computing (SAC ’18), 2018 ( )




20
(PPL’18) 2018
: arguments
JavaScript 59 2018
Kosuke Matsumoto, Tomoharu Ugawa: Modelling Acquire and Release Fences for
Promela Models of TSO and PSO Using Store Buffers, 15th Asian Simposium on
Programming Languages and Systems (APLAS ’17) poster session, 2017
Takafumi Kataoka, Tomoharu Ugawa, Hideya lIwasaki: Generating Type-Based
Dispatching Code for Intermediate Language Interpreter of Dynamic Typed Languages,
15th Asian Simposium on Programming Languages and Systems (APLAS ’17), 2017

JavaScript RaspberryPi
29 2017
: 58
2017
SPIN 23 (FOSE 2016),

2016 ( )
Tatsuya Abe, Tomoharu Ugawa Toshiyuki Maeda, Kosuke Matsumoto: Reducing State
Explosion for Software Model Checking with Relaxed Memory Consistency Models,
Symposium on Dependable Software Engineering Theories, Tools and Applications
(SETTA16), 2016 ( )
: JavaScript  ANTLR 28
2016

> http://pl.info.kochi-tech.ac.jp/index.php/page-347/

GitHub: https://github.com/plasklab/ejstk

€y

@

IWASAKI, hideya

8 90203372

TAKANO, yasunao

8 70780550



