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JavaScript Is well-suited to embedded device programming
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2016/4 release MT7687

e ARM Cortex-M4F MCU (192MHz).

e1x1 802.11b/g/n Wi-Fi .

e Real-Time OS (freeRTOS)

e \ersatile peripheral connectivity,
including UART, 12C, SPI, 12S, PWM,
IrDA and auxiliary ADC.

e 256KB RAM

e Embedded SRAM/ROM and 2MVIB
serial flash in package.

e |Integrated security engine (AES
and 3DES/SHA).

e 8 x 8mm 68-pin QFN package.

http://ec.wpgo2o.com/getAdDetailPage?Adld=46&Catg=C&Item|d=3086999&Parentld=45



Porting Javascript engine on MCU device IEBFTaT
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Node.js IRHERE
L EIREREAKE (LAEH] porting Linkit smart 7688 2151 )




Foie—HgENIE15E) Node.js [BIEKER

Bl — TR

(IRBRY server Y{A]iE Node.js?
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Applicaton

TS

IRt

HZS/DE 1X mb, RAM E:EE2/DE 64 mb

Linux, openWRT...etc

Reference: Node.js E&

Linklt smart 7688 HYifi&)
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2016/4 release MT7687

FIEEEEEERT , SEXRH

EH Lightweight B javascript engine

e ARM Cortex-M4F MCU (192MHz).

e1x1 802.11b/g/n Wi-Fi

e Real-Time OS (freeRTOS)

e \ersatile peripheral connectivity,
including UART, 12C, SPI, 12S, PWM,
IrDA and auxiliary ADC.

e 256KB RAM

e Embedded SRAM/ROM and 2MVIB
serial flash in package.

e |Integrated security engine (AES
and 3DES/SHA).

e 8 x 8mm 68-pin QFN package.

http://ec.wpgo2o.com/getAdDetailPage?Adld=46&Catg=C&Item|d=3086999&Parentld=45



Lightweight Javascript engine £z



Community HHF-E41TH] Javascript Engine: Tiny. js

e First Run on STM32 javascript engine
e Extremely Simple (~2000 line) javascript interpreter

e Github: https://github.com/gfwilliams/tiny-js
o [RIH: 12 parse =BT ( /&R AST ) https://www.zhihu.com/question/36674924

S Tiny. js i 2R B2 i Espruino



https://github.com/gfwilliams/tiny-js
https://www.zhihu.com/question/36674924
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Javascript engine on MCU i%H
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e =18 (Allseen B5ER): alljoyn.js (duktape) ————  pppgs

e Samsung (OIC B5E8): 10T.js (jerryscript) —— —»
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Alljoyn. js ( Duktape engine )

Alljoyn (AllSeen B44E8)
£ module fHEETF] SR

Source code : https://git.allseenalliance.org/cgit/core/alljoyn-js.git/
Reference: https://wiki.allseenalliance.org/ media/training/programming alljoyn.js.pdf



https://git.allseenalliance.org/cgit/core/alljoyn-js.git/
https://wiki.allseenalliance.org/_media/training/programming_alljoyn.js.pdf

Duktape Javascript engine

e The first full support ES5 javascript engine

e Run time memory suggestion: 96 KB

e Flash space suggestion: 256KB

o }R{HEXFE RAM or ROM build #&mHlEEIE

e 1 build , debugger #H 45 [EIE engine ZH
o BUFHIESYEE Build 1

SR AN

o BIFITTSE = : wifi + MCU ThiERIZRIEEK
e AllSeen B48EE FHEFEY powerful Y MCU
o K[ILLEHMEEHY RAM/ROM A2 Duktape engine 5X5TH)=R




Smart. js ( v7 engine )

e support ES5 Javascript engine
o E2F945E5/]\ RAM/ROM device
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Reference: Smart.js




Samsung IoT. js ( Jerryscript engine )

o ZETHIHABHE : $1¥Y <100KB Z RAM/ROM
chip 525THY engine

o KNEETET interpreter js engine & RAVIESE :

String (Duktape Ex55HYET), bytecode,
memory XX BERUE
e No AST, directly produce bytecode

QJ}

Val b
L
m| =

Reference: Jerryscript




Jerryscript Architecture

Reference: Jerryscript
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Jerryscript Architecture (for Example

String parserf{&4l)
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Reference: Jerryscript
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Jerryscript Architecture (for Example

String parserf{&4l)
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Reference: Jerryscript
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B21E benchmark

~ N

%ggéeia e Natlve iéfn t1me ROM CM4
[.ICENSE 45%  1indin (binary
node. js . memory . support
. o api size)
community) usage)
{efryserlp Apache2 v (100%) v 10°70KB  <100KB v
v ( GPL. y ( 80%) n 30 100KB 40-200KB n (CM3)

Duktape MIT y (100%) y "96KB 200 256K n



H1/E benchmark ( J¢lbi

st

ECMA 5

(leverage
node. js
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LICENSE
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Native
bindin
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ECMA Ed LICENSE)

RAM

(Run time
memory
usage)
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Z1E benchmark (Ev#Eg RAM Ei ROM)

ECMA 5 .
(leverage Nativ M4
LICENSE . hindi
node. js . . support
. g api
community) ﬁ
{efryscrlp Apache2 v (100%) 30°70kB—" <100KB
v7 GPL y ( 80% n 30 100KB  40-200KB (CM3)
Duktape MIT v (100%) y “96KB 200 256K

<J B



J¢8 Javascript engine
SRIEAZ. ..
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MCU build tool BBIERFRA—E

Debug/ Download code BZRA—1k

LICENSE 988 : AXZp kg SDK S 8F dis-contribute tH&ER
2B [ERY sharing project f2#E

IRAKAY Js total solution AFUERE |, AFERUEEREIT C AYTESK
freeRTOS 25T , 128 filesystem 585T




ERIEANL -,

e MCU build tool IBIERHA—
e Debug/ Download code BZRA—1k

e LICENSE [HEE : A2k SDK B dis-contribute FH&ER

o RBEXI[EIAY sharing project ;E_/_%
o IRPBLAY Js total solution REJEESE , AT WEE

o freeRTOS 25T , 128 filesystem 85T

1T C 9SS



hiZ ERARAY Wifi MCU RRaniRES

e RAM: 128~512KB
oflash: 2mb [EZZ , ANFAFNE 0 ZBI MM,
¢ 0S: BRI A— , (HXZEEH support freeRTOS

Samsung loT.js BfERE

o M BRLA IoT FRAY Node.js , Native APl E2 Node.js —2{
Image JBKIT{E 4 mb Z[H

 RIEBEFSIE 05 H3K , FUIEHELET libuv
BLE api RTOS A BB , BsetBEbER

W Js total solution AZuikaE, NAFEREER



Microlattice. js

Github:
Gitbook:


https://github.com/iamblue/microlattice
https://www.gitbook.com/book/iamblue/microlattice-js-for-linkit-rtos/details/zh-TW

Microlattice. js EXETF5f

« PNER : MEIS
e INER | HR e/ NGEHIFRREREEH

A B LR

e H1F/A loT device PrE5THY loT FRAY Node.js.

o #T¥7 Javascript commumty PERZEAY coding style 1B3K$58T C BYR
o F—(EZHEFE) S tool, module, engine core ERE 0] LR E4H



JS binding

libuv (async, event emitter, OS handle ...)

v8 Javascript engine

Npm

Node.js 2T =T 20 #& api , (HE
Microlattice 5251 parser HéFI|EH—FE

Native AP ZFEFHZEIZA =4 compile
& image

{558 RTOS API (#JHHE freeRTOS )

Jerryscript engine



Microlattice. js Architecture

Microlattice.JS

Jerryscript

FreeRTOS




Microlattice. js Architecture

Microlattice.JS

Jerryscript —— AR EMAIEIRY Light weight Js engine

FreeRTOS — DJRALEEA<[E]AY Real-Time OS




Microlattice. js Architecture

Microlattice.JS

Jerryscript

FreeRTOS

Javascript

Async, no-blocking ( without libuv )



Microlattice. js Architecture

Microlattice.JS
|

Javascript

FreeRTOS

Async, no-blocking ( without libuv )
MT7687 MT2523 MT7697

support chip: —@— @ @



ERIEANL -,

e MCU build tool IRIREZHRA—H

e Debug/ Download code £ZRA—tE

e LICENSE RHRE : KM SDK 58 dis-contribute #&p

o RBH[ERY sharing project Z24E

o IRAKAY Js total solution FEIERE , AFERNEERET C BUTEK
o freeRTOS 25T , 128 filesystem 85T



Z8h% Build tools
{3 Microlattice.js cli REZEUL TR



Microlattice. js CLI

e ml| create
e ml burn (Mass storage)
e ml debugger (OpenOCD)

e mlinit:7687
e ml|install:gcc —s
e ml install:sdk

e FLNFRIEFHAY command line
R LAZE{E Y i, B1E ml-XXX-
config Z

LA 7687 &l , £81E ml-mt7687-config {H

https://github.com/iamblue/ml-mt7687-config/blob/master/index.js



https://github.com/iamblue/ml-mt7687-config/blob/master/index.js

Microlattice. js —fx%E code VifE ( npm 44 )

npm run build




LiveReload IhBE, #E/ MCS EfBh ( b 3.1.0 SDK release )
FEIFE 3s Y

Writing Javascript (on index.js)

Restart JS
npm run watch O runtime



ERIEANL -,

e MCU build tool IBIERZHRIEFA—E

e Debug/ Download code B3R E5A—Ek

o LICENSE [EJRE : KZR{p 7S SDK B8 dis-contribute $R%E
o RBHEEIRY sharing project Z24E

o IRPBKHY Js total solution AZERE , ANFFEXNEERERT C

e freeRTOS 35T , =\ filesystem 5251



_)_‘_J_A

% )/s LICENSE [EJE — RE%S AL command line HATEERE

e Microlattice FEEX= £ project NE—I[& sdk folder
RO B /Y sdk BUEERE N2 build H image

e MT7687 ik

https://iamblue.gitbooks.io/microlattice-js-for-linkit-rtos/content/zh-TW//intro/create.html

Z MTK BT & SDK

o F2EIWTH
o MFTEM rar 15 - WA LLEZER /sdk folder z 7

¢ npm run installEnv



https://iamblue.gitbooks.io/microlattice-js-for-linkit-rtos/content/zh-TW/intro/create.html

) JH IR
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FRIENG -

MCU build tool IBIERRIEAFA—E

Debug/ Download code 23K &S A~A—1k

LICENSE [HRE : 2B kg SDK 58 dis-contribute $R&p
2B E[FAY sharing project {24

o IRFKAY Js total solution AZEE , A FERNBERLIT C

-

o KB RTOS 5251 , 1A filesystem §2&T



Sharing project &%

e Microlattice gpio example project for MT7687
https://github.com/iamblue/microlattice-gpio-example



https://github.com/iamblue/microlattice-gpio-example

EEKIEANG] .

e MCU build tool BBIERFRA—E

e Debug/ Download code FBZFRA—EK

e LICENSE 98B : KM SDK 58 dis-contribute F&p
o RBH[ERY sharing project Z24E

o IRRLAY Js total solution AETEES |, A TFSWEEIRR C

e freeRTOS i%5T , ;2 H filesystem 525T



IH Ak AY Js total solution AAZUERE , ARTENEERT C

e freeRTOS 5251 , 128 filesystem %51 ( 1£ build 1B
e Native api binding J25 , FHZEIBPELA
o FT¥J npm JN5EER Native binding BFHIXIEEIEL

AFERET require module 1B )



ZHHS npm , module management XXEe244



Microlattice.js
Ba2aTEE4NAY require module
el |, o] L AER SR PEERERRAEHY

=HE—1#K require node module




Microlattice.js
Ba2aTEE4NAY require module
el |, o] L AER SR PEERERRAEHY

=HiE—7K require node module

(BRI EELAIEE ( F5al2 256
KB BY RAM ZH1 )

A EEH[E hal JE api BHB/EL
require ¥5E1EELA ( RAM ZEUE
LOTT ISR EBARIZE )




~ XXX A binding api, AL AE 2 call
XXX (or global.  XXX) 2K C

binding api RE E{EAINEERE

EEE)\ RAM B Device [IZE



/)N RAM device

XA RAM device




<]

Support Javascript API List

]

e Internet protocol

e |/O
/
INMUuUX TCP
GPIO
UDP
ADC
WM HTTP
HTTPS (TBD)
Uart

MQTTs (TBD)

* WIFI HTTP2 (TBD)
AP/STATION/REAPTER mode

e Fvent
° Encryptor Event emitter
'QAHDAS e Tools
Timer (setTimeout/ setinterval / ... )
AES (TBD) Utile
DES (TBD) .
Wdt

RebootScript

https://iamblue.gitbooks.io/microlattice-js-for-linkit-rtos/content/zh-TW//api/pinmux.html



https://iamblue.gitbooks.io/microlattice-js-for-linkit-rtos/content/zh-TW/api/pinmux.html

Demo



Microlattice. js Architecture

Microlattice.JS
|

Javascript

FreeRTOS

Async, no-blocking ( without libuv )
MT7687 MT2523 MT7697

support chip: —@— @ @



Microlattice. js benchmark

e RAM {SEZE
e SDK v3.0.0: Free heap -> ~80KB

e SDK v.3.1.0~3.3.1: Free heap -> ~ 105 KB (B wifi)
e SDK v.3.1.0~3.3.1: Free heap ->~ 150 KB (A~ wifi)

o &[E Native API 525 85#E{{5 A3 20 KB RAM
e ROM {FFHZR: Basic MTK SDK (iot sdk) + Microlattice.js ~600KB
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Microlattice. js ‘B Hj—4%

JS binding

IRE: EhS SOK &0
JS binding FreeRTOS




» A W N

Microlattice. js ‘B H]—

LS SDK 220

JS binding

JS binding

HEERVION

Total size IZ =R K
HizH81R22 dependency [l



» A W N

Microlattice. js ‘B H]—

:I:JU'{__ :

HES SDK £

JS binding

Unikernel 55

JS binding

HEERVION




Microlattice. js RoadMap

porting arduino/ grove
Fulfill all the HAL api module Unikernel

Async, event emitter
performance Optimization

Debug/ Download
cloud IDE/ tool support



MT7687 Datasheet e ARM Cortex-M4F MCU (192MH?z).

Module: $ 4.9 e1x1 802.11b/g/n Wi-Fi subsystem
designed for power efficiency and

N robust connectivity.
e \ersatile peripheral connectivity,

including UART, 12C, SPI, 12S, PWM,
IrDA and auxiliary ADC.

e Embedded SRAM/ROM and 2MB
serial flash in package.

e |Integrated security engine (AES
and 3DES/SHA).

HDK: S 19.9 |
e 8 x 8mm 68-pin QFN package.

http://ec.wpgo2o.com/getAdDetailPage?Adld=46&Catg=C&Item|d=3086999&Parentld=45



About Microlattice. js

e E-Book:
https://www.gitbook.com/book/iamblue/microlattice-js-for-linkit-rtos

e Github:
https://github.com/iamblue/microlattice



https://www.gitbook.com/book/iamblue/microlattice-js-for-linkit-rtos
https://github.com/iamblue/microlattice

Make 1t big with something small
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RD : Anthony, KC(KengChu/BJJ A ), Pablo, smallp, Vincent
Microlattice.js ip2% : Rosalind
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