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This document is introduction manual for MiMicRemoteMCU 1.4.18 (0b1759b8d55f) or later.
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1 Introduction

Recently modern browser is very useful. If we write small HTML code, we can draw graphics, play music. And
more, we can use a lot of libraries. For example, physics engine and WebGL and .

However, the browser is clumsy for things of outside computer.

For example, it can not control switching of LED and read sensor value easily.
If you can control the device outside of the computer like writing a Web page HTML, it is very convenient.

MThe mbed(LPCXpressol769) which is installed the MiMicRemoteMCU will achieve this. We can control the

device directly from the browser.

oo

Source code
<IDOCTYPE htnl>
<htnl><head>
<neta charset="ll

function start

var ncuzne
ar pinznct
pin.setOpt
va 1205
setInterval
foinsetValus (14
featch(e)!,

alert ("cat,

faeripty
<head>

o
<1 id="t i1/ LED
<hody onload="star

O o )
) 192.168.128.39/rom/M x

<« C [} 192.168.128.39/rom/M

MiMic Javascript Editor

4="UTF-8"> B
<seript src="/ron/n/MiMicCore-nini.js"></script>
<seript sro="/ron/n/Mbedi3.All-nini .is"></script>
<seript wpe:"t?xmavascmpt'»

//DIGITAL OUT pin-opt ion
var(DIGITAL,DUT:(dw:\ spin: {node:1,0d:0}} 5
try

MicISEditor.html % =

lpreview |
LED Blink

<IDOCTYPE html>

<html><head>

<meta charset="UTF-8">

<script src="/rom/m/MiMicCore-mini.js"></script>
<script src="/rom/m/MbedM3.All-mini.js"></script>
<script type="text/javascript">

function start()

/IDIGITAL OUT pin-option

var DIGITAL_OUT={dir:1,pin:{mode:1,0d:0}};

tryf{
var mcu=new MbedM3.Mcu(location.host);
var pin=mcu.getPin(MbedM3.LEDI[0],"GPIO");
pin.setOpt(DIGITAL_OUT);
var i=0;

setinterval(function()}{pin.setValue((i++)%2);},500);

Jeatch(e){
alert("catch exception!\n"+e);
}

</script>

</head>

<h1 id="title">LED Blink</h1>
<body onload="start()">
</body>

HTML5

WeDbAPI
—

MiMicRemoteMCU
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2 Architecture

MiMicRemoteMCU is a small Web server for manage the MCU in mbed. The webserver has WebAPI to operate

the MCU by interpreting the own byte code of . Application(HTML on web browser) can control MCU by
sending a command via HTTP request to it.

The byte code is ASCII code fragment. Byte code can control all of the MCU functions but it is difficult to read

and write. For typical used functions, simple JavascriptAPI is being prepared for quick programming.

MiMicRemoteMCU firmware and JacvascriptAPI allows you can control the mbed from browser such as

Application

WebService.
-~ Web Browser . mbed -
HTML MiMicRemoteMCU
JavascriptAPI MiMicRemoteMCU
WebAPI Server
C<htmi> ' EAOOEAO1EA02D
. <script> 1 - BO700AA0701AEQ REST API
{ . — P 702DF0700zz.E40 | — P>
- vara=new gpio(); javascriptt 02C00cffffffcf00000 ' gegy
setvalue(1); 3 : 000 :
3 :ase value(1); 3 APl call |  Request HTTP/1.1 Server
y
- <Iscript> | " {"version""ModRem |
. </html> - — oteMcu/1.b;Json/1.0“ - MiMicVM
3Javascrlpt§ "stream"™: JSON
77777777777777777777777777777777777 Value - []."result":0} iResponse

MiMicRemoteMCU

Division of roles of MiMicRemoteMCU
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3 Feature

This is the features of MiMicRemoteMCU to experience for the user.

MiMicRemoteMCU has builtin web content in on-chip memory and some WebAPI. Browser can access contents
through internal web server. The web server can handle 4 connections in parallel. Average transport speed is
1.6Mbps.

MiMicRemoteMCU SD Card
Bt (Optional)
ROM > FileSystem

Content Driver

mbed Drive

? »  MiMicVM > (Optional)

MiMicHttpd | |
Modules :
Onchip
| Flash Driver —» LPC176x MCU

HTTP Web U
Client Browser ser

Feature of MiMicRemoteMCU

3.1 Onchip web contents

On-chip web contents are 3 web services. Those are included in RomContent.
1. MiMiclL editor, 2. HTML editor, 3. MCU memory reader.
Those are run on web browser. The "How to Use" section explains those operation.

3.2 File server

MiMicRemoteMCU can provide files at mbed LocalFileSystem and SD card.
In addition, you can publish the binary image at the program ROM. This feature is provided by some module of
MiMicHttpd.

3.3 Onchip Configuration

MiMicRemoteMCU can save network configuration to on-chip flash memory.
It is such as like setup page of home router. In additional function, configuration file can overrides on-chip
configuration.

This function is provided by MiMicHttpd module and Onchip Flash driver (IPA).

Configuration value is decided by 2 step. 1. initialize by onchip-value. 2. override by a setting file(mimic.cfg)
values if exist. 3. Use a decided value for start the network.
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4 Getting started

This section is explanation for getting started MiMicRemoteMCU.

1. MiMicRemoteMCU use by connecting to Ethernet. As minimum hardware preparation, must be connect
mbed to the Ethernet connector.See connecting diagram, connect to mbed with Ethernet connector.
If you have any baseboard, it is useful.

— GMDr NVOUT —
v microISE wu |-
e -
— R IF+ -
PS_{ 5P mesi ethRD- 2 {casE GMND
PE_{cpImiso MBED MEP LPCITEE  ethiRD+ 5_ '::
P7_{ zp1 sck athyTD- e :%I 4
e ethiTD+ 2 | W
P_{ Serial Iz sds use[D- |- ?_fﬁ| g
PU_{ Serial mitzc s USB/D+ |- i
Pt opt mosi can P30 n0zie
PL_{ 2p1 miso cand P2
P13 Setak tefSPT sk 12C sdafSeral t | P28
Fi4_| Setial m 12C =c/Senal r | a7
PL5_| &nalog In PawmOut |-F26
PlE_| Analag In PumOut |-F&
PL7_| &nalog In PramOu |2t
Rl8_| Analag Infanalog Out PamOu |-F23
P13 &nalog In Prmout [
Fa0_| &nalog In PwmOur [P

MBED _MEP_LPC1768

2. Get a bin file to compile the MiMicRemoteMCU source code. Source code can be download from
http://mbed.org/users/nyatla/code/MiMicRemoteMCU-for-Mbed/

8 Mmoo - mereal gty | e el P
27 A4E] W) ) =) D) AT

R e mireds el |

for-Mbed [Rrm—

Fragram
iz
SPeT— aout2
Craned hours
090
‘‘‘‘ € iHistery ok Graph B AP Desumentatien | [ Vi e Imparts: 30
I p——— Doweiond rpustoey. [zp Llgz  Forks LT
MPRemeseld Tl tor M1, Webroue s EMebAPGLE Tbed eI 557} 77 T, WebSernce RS Comann @
B0 AT, Mt SRR T SN SRET .

P Remel LT, BETHTTR 1.1 serverERPCT 2, HINUSE BT o0 TP S TR T,

HITP 11 serve Z0—-2077 4 (mbes ) L T T, BT - Al
| o7k RN NIZ BRIHRES B o RS,

3.  Write MiMicRemoteMCU.bin file to your mbed.
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http://mbed.org/users/nyatla/code/MiMicRemoteMCU-for-Mbed/

4. Make a network setting file on your mbed drive root directory. Write a textfile and save it to mbed drive
with named “mimic.cfg”.
“mimic.cfg” parameter has 4 elements. “ipaddr”, ’netmask”,”gateway”,”macaddr”.

example of mimic.cfg
ipaddr=192.168.0.40
netmask=255.255.255.0
gateway=192.168.0.254
macaddr=02:01:02:03:04:05

Each item can be omitted. If omitted, the value will be on-chip setting value.

default value of onchip-setting

ipaddr=192.168.0.39

netmask=255.255.255.0

gateway=192.168.0.254

macaddr=02:01:02:03:04:05 (mbed built-in address if mbed)

Do not write ethermac item when use built-in address of mbed.

5. Open the browser (Non-Internet exproler), connect to MiMicRemoteMCU. It is successed starting
MiMicRemoteMCU when the top page is displayed .if you wish to use immediately, please jump to
"5.1.3.JavaScript Editor" section.

=neen <
J/ [ MiMic RemoteMCU x %
& =5 C [j192.168.128.39/rom/index.htm e =

i

Mimi

MiMic Remote MCU

About this page
Hello, This is MiMic Remote MCU. If you can see this page, MiMic RemoteMCU server is running.
Onchip contents

e Setup
This page setup webserver configulation
+ Local FileSystem
Browse mbed Local FileSysiem and SD card(only connected)
« JavaScript Editor
MiMic JavaScript API test page. Here you can edit and test MiMicRemoteMCU via JavaScript API
Javascript APl is primary web interface to control MiMicRemoteMCU
¢ MiMicIL Editor
MIMICIL test page. Here you can edit and test the MiMicIL. MIMIcIL is intermediate language is used
to describe the byte code of MiMic.
« Memory Dump
MCU Memory viewer. Display the contents of the memory of this MCU
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5 How to use MiMicRemoteMCU

There are some links at the top page of MiMicRemoteMCU. There are explanation for each category.

5.1 Onchip contents

This category is link for onchip-content which written on builtin flash memory.

51.1 Setup

In this page, You can updating onchip setting, and confirming current status of MiMicRemoteMCU.
The current status may different with onchip setting when local setting file exist on local filesystem root
directory.

[ 192.168.128.39/rom/sc x Y}
€ [ 192.168.128.39/rom/setup.html =

+

MiMic RemoteMCU on-chip configuration

Current configuration

ModMiMicSeting/1.2;MiMici1.4.5;mbed
DP83848C
undefined

MAC address 00:02f7-f0:a4:0b

i

192168128 39

266 2665 2660

LAN PHY
CDR type
IP address

Default gateway |192.168128.254

If Iocsl setting fils available, current information might be different with onchigsetting. Te fully
enable an-chip setting. plesse remove the setting file “imimic.clg” in mbed local file system o SDcerd
file system

MAGC address

00-02-7-f0-a4-0b

m
-
=2
(]
=
3
@
-
[

IP address

192 168.0.39

Default gateway |gErgRwir

Security(unsupported)

¢ CurrentConfiguration
This is current status of MiMicRemoteMCU.

*  Ethernet
This is value of on-chip configuration. This value can be edited. It will enable by pressing the update
button after editing and resetting mbed.

¢ Security
It does not work currently.
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5.1.2 Local FileSystem

This is index of local file system on SD card and mbed LocalFileSystem. You can browse files.

E=E—
[ Index of x QY
<« C [4 192.168.128.39/rom/dir.html?dir=/local/

ptg
n

Index of /local/

Name Type File size

Parent Directory

MBED HTM text/html unknown
MIMICR~1.BIN application/octet-stream unknown
MIMICR~2.BIN application/octet-stream unknown
MIMIC.CFG application/octet-stream unknown
MIMICR~3.BIN application/octet-stream unknown
Mimir MiMic project

Copyright (C) 2011-2013 nyaila jp All Rights Reserved

Do not eject the SD card while accessing. Operation may be unstable.
Also, you can not browse the sub-directory of mbed local filesystem.

In the local file system, the file name is restricted 12 characters of 8:3 format.

In the SD card FAT system, the file path length is restricted 256 characters. And it does not work multi byte file
name.
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5.1.3 JavaScript Editor

It is an experimental page of JavascriptAPI of MiMicRemoteMCU. You can experience to control the mbed
directly by the browser.
In initial state, flashing LED program is preset.

Please try pressing the Play button. You can see blinking LED on mbed.

[ S [ E [mtm]
[ 192.168.128.39/rom/IM| x

« C [} 192.168.128.39/rom/MiMicJSEditor.htm w| =

MiMic Javascript Editor

sop

e e e m—
i
<wota charsst="UTF-6" LED Blink

<seript src="/ron/n/MillicCore-nini . js™></script>
<script src="fron/n/MbedM3. Al -mini.js"><{/script>

<script type="text/iavascript™
function start()

J/DIGITAL OUT pin-option
{ar DIGITAL_OUT={dir:1,pin: {node: | 0d:0}};
ry
var ncu=rew UbedM3.Meu(locat fon host ) ;
var pinzncu.zetPin(ibedW3.LED[O], "GP107) 5
pin.setOot (DIGITAL_OUT);
var i=0;
setInterval (function()
{pin.set¥alue((i++)K2);},600);
Teateh(e)
alert ("catch exception!¥n"+e);

1

<fseript>

< /head>

<h1 id="title”>LED Blink</hl>
<body onload="start (J™>
</hody>

M"T"r MiMic project

Copyright (C) 2011-2013 nyatla |p All Rights Reserved

SourceCode (left side) will be mirrored in the Preview (right side) in real time. When you press the Play button,
you can run the html that editing.
When running html, You can not change Source code. Please press the stop button to restart editing.

In Preview does not mirror <script> tag. It is ignored. Therefore, Preview is different with accurate HTML if
<script> exist. It is enabled at runtime.

Save button can be saved HTML to "the computer local drive". It can be open from MiMicRemoteMCU If you
save to mbed drive.

MiMicRemoteMCU content is made pure HTML. You can also be edited in the other IDE, such as Notepad
without using this editor. When you make a large code, you can use the editing environment familiar.

The HTML can be run from any location(Local drive, other webserver, etc...) by change the link for script link. If
you save HTML to SD card or mbed local drive, it work without modification as is.
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5.1.4 MiMiclL Editor

For advanced users. This can edit and test MiMicIL such as the byte code mnemonic.
MiMiclIL can low level test. for example, It is useful for examine the change in the behavior of the MCU
behaviour by the register value change.

=

[ 192.168.128.3%/rom/M

<« C | [4 192.168.128.39/rom/MiMicILEditor.html
MiMicIL Editor 1

MCU Address 132 165 128 39

MiMicIL Source code
I oslrite MiMicIL hers!

ptg
n

jconstle |
Welcome to MiMiclLEditor/1.0.0
MiMicILEditor Copyright (C) 2011 nyatia jp All Rights Reserved.

Mimir [y —— -

Build button is to generate the byte code from MiMicIL. Output is display on console. For example, then Build
the following code, the result can be obtained on the console.

1d #0,1

1d #1,2
add #0,#1
sput #0
.end

MiMicILEditor/1.0.0;MiMicILAsm/1.1.1
20134 5 A 8 B 0:12:59

input text size=60

Build success.

MiMicBC:
FB0000000001FB0100000002CA0001EE00.E
Finish.

Press the Play button, you can run bytecode in the MiMicRemoteMCU actually. When you run the above code,
you will get the following result.

MiMicBC:
FB0000000001FB0100000002CA0001EE00.E
Connect to 192.168.128.39...

Request success!

Status:0

Stream:0x00000003

Disconnected from MiMicRemoteMCU.
Finish.
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5.1.5 Memory Dump

This is memory viewer for MCU. It can read from current memory values in 32bit unit. It has not memory
protection. If you read invalid address, MiMicRemoteMCU will be freezed. (For restart, try to reset mbed.)

=

[M 192.168.128.39/rom/m x Y%

« C [} 192.168.128.39/rom/memDump.html

o
][]

MemoryDump

Memory address  [{OSINEI] MCU Address 192 168.128.39
w

Dump Result
1

M|ITIir MiMic project

Copyright (C) 2011-2013 nyatla jp All Rights Reserved.

5.2 Internet contents

Link of source codes and documents.
Furthermore, there is a link of on-line code shareing service "jsdo.it".

5.3 Reference

There are libraries and development environment for making MiMicRemoteMCU.
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6 Application

6.1 Browser(User interface) centralized system

From the perspective of the web browser, MiMicRemoteMCU is a standard web server. There is a Web browser is
the center of the system.

By designing the browser center system, you can easily implement cooperation with multi-media system or
external Web services. And, You can take advantage of all online resources that you can access from the browser.
It was difficult in the standalone microcomputer legacy applications design.

WebBrowser
>
(User Interface)
User
MiMic JS/CSS
RemoteMCU| | lbrary - -
Js/Css
library WebService, |WebService

Browser centralized system

For example

1. You can use the Javascript library to display the cool button for your application.
If you send to external Web services to sensor acquisition value, you can control Web service using the
Sensor.

3. By sending data retrieved from the Web service to the external device that is connected with
MiMicRemoteMCU , you can control the device from an external Web service.

4. 2 or more MiMicRemoteMCU can be controled easily from a Browser(Interface).
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6.2 Script porting

MiMicRemoteMCU works on WebAPI. Any platform which has HTTP client, it will work if you porting the
control script.

Control script is a set of defined values and string processing function for making the MiMic byte code. I think
that it take a little time for porting, but it is not difficulty.

Currently, PHP API and Unity API are available experimentally.

7 assumed Q&A

*  What is difference with legacy MCU development?
General microcomputer development is to write completed program for stand alone. Features of MiMicRemoteMCU is that
a browser is in the center of the system. MiMicRemoteMCU makes one system as a set with the browser.

*  What is difference with mbed RPC function
It is almost the same features.Difference of the MiMicRemoteMCU is that application control method is not implement in
firmware, to implement to HTML.MiMicRemoteMCU has MiMicVM. It can control almost MCU hardware resources. It
can separate application control method and hardware control procedure.Since the hardware operation and content hosting
are separated, you can change application without to update firmware.

e Is this run on LPCXpresso1769?
Yes. MiMicRemoteMCU has automatic platform detection. Binary works as is.
However, It can not write binary by LPCXpressoIDE free edition because it is large size binary. You must either pay $ 512
or look for a method of writing another.

* Is it not running standalone?
MiMicRemoteMCU can not work standalone use case in default. Must use set of with "control UI" which are browser or
other user interface.
Firmware is opensource, so by remodeling a firmware, you can also be a stand application.

. 2 or more MiMicRemoteMCU connect to same network?
Yes. You need configure network address setting.

* Isit can be connected directly to the Internet?
Technical problem is nothing but security basis is big problem. MiMicRemoteMCU exposes all resources of the MCU over
the network. I recommend that do not open MiMicRemoteMCU to the public network for except experiments purpose.
There is also a concept of modules to enhance the security future, but it is not exist now. If you want it, please contact me.

*  Licence?
I am going to change the Apache2 license or MIT by looking at the state. I plan to change after replacing the LAN driver
module of FreeRTOS related.

*  Can we commercial use by MiMicRemoteMCU?
This is possible compliance with the license. I hope you will let me know.

*  What did you make it? I love Arduino.
Browser is a most popular user interface on the world. And, HTTP (TCP / IP) is a most wide communication network in the
world. Development environment using these two components is enable to controling the MCU from anywhere in the
world, and programming. In addition, worry about being plagued by connection and development environment, will be
lost.
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