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IoT.js & JerryScript

  

IoT.js : Node.js-compatible platform for IoT devices

JerryScript : JavaScript engine for IoT devices



Dev History
2014 Mar ~ JerryScript

2015 Jan ~ IoT.js

2015 Jun ~ Open on Github



Dev Team
Samsung + Szeged Univ.

KOR + RUS + UK + GER + HUN



Please Fork Me on Github
https://github.com/Samsung/iotjs

https://github.com/Samsung/jerryscript

https://github.com/Samsung/jerryscript
https://github.com/Samsung/iotjs


Why JavaScript/Node.js 
in constrained devices ?



Web
Most Succuessful Ecosystem in history



JavaScript
Most Popular Language

 
from https://redmonk.com/sogrady/2015/01/14/language-rankings-1-15/



Node.js
Most Popular JS Platform

1. Well-known Progamming Model
2. Strong ecosystem and package management system



Q. V8/Node.js on IoT devices?

Node.js 11MB flash 2MB RAM

V8 5MB flash 2MB RAM



JerryScript
JavaScript engine for IoT devices



Design Principle: 
Low Memory

Pure Interpreter(no JIT)

Compact Object Representation

no AST construction during parsing



Status
Embedding API (in progress, partially supported)
ECMAScript 5.1 Compliant : Test262 pass rate 98.5%
Startup heap size : 2KB(x64 linux)
bytecode snapshot support
Low dependency on platform : own libc library
Linux, NuttX(RTOS), OSX



Target Segment



Embedding API(1)
Execute JavaScript from your application

              

# i n c l u d e  " j e r r y . h "

i n t
m a i n  ( i n t  a r g c ,  c h a r  *  a r g v [ ] )  {
  c h a r  s c r i p t  [ ]  =  " p r i n t  ( ' H e l l o ,  W o r l d ! ' ) ; " ;

  j e r r y _ c o m p l e t i o n _ c o d e _ t  c o d e  =  j e r r y _ r u n _ s i m p l e  ( s c r i p t ,
                                                   s t r l e n  ( s c r i p t ) ,
                                                   J E R R Y _ F L A G _ E M P T Y ) ;
}
              

            



Embedding API(2)
Interaction with JavaScript environment

              

# i n c l u d e  " j e r r y . h "

i n t
m a i n  ( i n t  a r g c ,  c h a r  *  a r g v [ ] )  {
  c h a r  s t r  [ ]  =  " H e l l o ,  W o r l d ! " ;
  c h a r  v a r _ n a m e  [ ]  =  " s " ;
  c h a r  s c r i p t  [ ]  =  " p r i n t  ( s ) ; " ;

  / /  I n i t i a l i z i n g  J a v a S c r i p t  e n v i r o n m e n t
  j e r r y _ i n i t  ( J E R R Y _ F L A G _ E M P T Y ) ;

  / /  G e t t i n g  p o i n t e r  t o  t h e  G l o b a l  o b j e c t
  j e r r y _ a p i _ o b j e c t _ t  * o b j _ p  =  j e r r y _ a p i _ g e t _ g l o b a l _ o b j e c t  ( ) ;

  / /  C o n s t r u c t i n g  s t r i n g
  j e r r y _ a p i _ s t r i n g _ t  * s t r _ v a l _ p  =  j e r r y _ a p i _ c r e a t e _ s t r i n g  ( s t r ) ;

            



Small Memory Footprint
JerryScript/Duktape/V8



*duktape : "embeddable Javascript engine, with a focus on portability and compact footprint"



Benchmark: SunSpider



Benchmark: ubench



IoT.js
Node.js-compatible platform for IoT devices



Goal of IoT.js
Small memory consumption

Backward compatibility to Node.js app : API, (package)



IoT.js Architecture



Status: API
Assert
Buffer
DNS
Events
File System
HTTP
Modules
Net
Process
Stream
Timers
GPIO

https://github.com/Samsung/iotjs/wiki/IoT.js-API:-Buffer
https://github.com/Samsung/iotjs/wiki/IoT.js-API:-Assert
https://github.com/Samsung/iotjs/wiki/IoT.js-API:-DNS
https://github.com/Samsung/iotjs/wiki/IoT.js-API:-Module
https://github.com/Samsung/iotjs/wiki/IoT.js-API:-File-System
https://github.com/Samsung/iotjs/wiki/IoT.js-API:-Stream
https://github.com/Samsung/iotjs/wiki/IoT.js-API:-Timers
https://github.com/Samsung/iotjs/wiki/IoT.js-API:-Process
https://github.com/Samsung/iotjs/wiki/IoT.js-API:-HTTP
https://github.com/Samsung/iotjs/wiki/IoT.js-API:-Net
https://github.com/Samsung/iotjs/wiki/IoT.js-API:-Events
https://github.com/Samsung/iotjs/wiki/IoT.js-API:-GPIO


Snapshot on IoT.js
JS heap available on STM32F4 : 78KB

Running http server on IoT.js requires 128KB JS heap

Sol: AOT bytecode construction for iot.js JS modules



Status: 
memory consumption

JS heap consumption

IoT.js Node.js

require(http) 49k bytes 2.1M

require(http+gpio) 54k bytes -

http server + require(gpio) 71k bytes 2.4M bytes

http server with 1.7k
response

76k bytes 3.1M bytes

JS heap size 77k(STM32F4) -



Reference Hardware
STM32F4 discovery board

Cortex-M4F core, 128kb RAM+64kb CCM, 1M flash



Demo
JS execution via Web Browser

http server is running on STM32F4

 



Demo(code)
server JS code

v a r  h t t p  =  r e q u i r e ( ' h t t p ' ) ;
v a r  s e r v e r  =  h t t p . c r e a t e S e r v e r ( f u n c t i o n ( r e q ,  r e s )  {
  v a r  d a t a  =  ' ' ;
  i f  ( r e q . u r l  = =  ' / ' )  {
    r e s . w r i t e H e a d ( 2 0 0 ,  {  ' C o n n e c t i o n '  :  ' c l o s e ' ,
                       ' C o n t e n t - L e n g t h '  :  h t m l d a t a . l e n g t h
                       } ) ;
    r e s . e n d ( h t m l d a t a ) ;
  }

  i f  ( r e q . m e t h o d  = =  ' P O S T ' )  {
    r e q . o n ( ' d a t a ' ,  f u n c t i o n ( c h u n k )  {
      c o n s o l e . l o g ( ' d a t a : ' + c h u n k ) ;
      d a t a  =  d a t a  +  c h u n k ;
    } ) ;
    r e q . o n ( ' e n d ' ,  f u n c t i o n ( )  {
      v a r  r e s u l t  =  e v a l ( d a t a ) ;



Demo(Video)
JS execution via Web Browser 

0:42



Future Work
Smaller memory footprint/binary size

JerryScript Embedding API Enhanchment

IoT.js package management system

Support more devices



By Your Participation
Please Fork Me on Github

https://github.com/Samsung/iotjs

https://github.com/Samsung/jerryscript

Thank You

https://github.com/Samsung/jerryscript
https://github.com/Samsung/iotjs

