MiMic Getting started. EN for LPCXpresso1769

2011.10.27 nyatla@nyatla.jp

This manual is getting started for “MiMic”. Goal is that you can access LPCXpressol1769 and flush
LED2 via web browser.You will get a development environment for "MiMic" when you finished
this manual.

Rev | 1

1 2011/11/01 |translate from MiMic_getting_started.odt rev 2

2 |1899/12/30 |follow the MiMic getting_started.odt rev 3
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1 Required knowledge and skill

Making MiMic environment requires Knowledge of electronic work and software skill.

soldering skill ( for making hardware.)
LPCXpressolDE operation skill (for writing firmware)

IP network operation knowledge like a home router setting. (for setting MiMic networking.)

For making Mimic application software, small HTMLS5 and Javascript knowledge are required too.
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2 MiMic
MiMic is software system that provides controlling LPCXpressol769/ mbed from web browser via

webAPI.MiMic is constructed with MCU firmware(MiMic RemoteMCU), browser side script
library(Javascript API).

MiMic MiMic

Javascript API Remote MCU

Web API

MiMic

Unity API

,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,

MiMic firmware(MiMicRemoteMCU) provides all LPC1769 function(except for any interruption
function) to web browser and web interface via WebAPI. Application designer can develop and
experience physical computing like Web content.

For example, you can control LED2 on LPCXpressol1769 board by the following HTML.

content="text/html; charset=UTF-8">

var mcu=new LPCXpressol769.Mcu("192.168.0
var pin=mcu.getPin (LPCXpressol769.P0[22],

pin.setOpt ({dir:1,pin:{mode:1,0d:0}});
var 1=0;// blink LED2 every 1 second.
setInterval (function () {pin.setValue ((i++)%2);},1000);

<body onload="init () ;">
<hl1>LED flash</hl>
‘},“,,“,,1',"‘
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3 An introductory scenario

Get LPCXpressol769 board and components
Make minimul Hardware

Get MiMic software

Write firmware to LPCXpressol769

Set up MiMic network.

A T o

Run a sample program in your web browser.
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3.1 Get LPCXpresso1769 board and components
Minimal Mimic hardware components are in a following.
1. LPCXpressol769 board
2. PULSEJACK RJ-45 CONNECTOR 10/100BASE-TX CONTROL

3. Push switch (for reset operation)

OLPCXpressol1769

A thing required for others that a main board or a bread board, and wires for connecting those
components.

If you already have main board with LAN connector, the board can be used as it is.

2 Be attention of bread board pin size when you will buy the breadboard. LPCXpresso has 27 pins.
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3.2 Make minimum Hardware

The minimum circuit diagram is as follows.

Connect to the reset switch and LAN connector with LPCXpresso1769 directly.
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See data sheet of connector for the LAN connector pin assignment. If you be using the bread board,

conversion board is useful.

« Breakout Board for RJ45
http://www.sparkfun.com/products/716

<>
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First, solder pins to LPCXpresso1769 board. It is made to be attached to main board or bread board.

Next, please wire a mainboard or bread board as a circuit diagram.

A following URL is details of a simple mainbord(In photograph).

MiMic on NXP LPCXpresso 1769 FEAliZR —R(/~—RT =7 #) (Japanese)
http://nyatla.jp/mimic/wp/?p=59
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3.3 Get MiMic software

You can download MiMic software from sorceforge.jp. Browse following url and download newest
zip file.

http://sourceforge.jp/projects/mimic/releases/

@ FO0—F - MiMic - So » &2

L ) C' | @ sourceforge.jp/projects/mimic/releasas/ w N
o e me AhdapR. MapReduce 2.0 23 ToApache o
HadoopT 2 FOMapR 1.2]58#
201 1-12-09
U2 771IL—&
Phorr — ) —2 77 L H.4E At/ 4o 0—-% PostereS0L 8.2/8.3/84/9 0/0 1R TS
FRU =2, B2 T IE T e
J081-18-08

w MiMic UnityAF1

01 0a-[W)—2/—F /EEFEE] 2011126 1252 Red Hat Enterprize Linux 6.2/ — 2, 144
| mirmic—unityapi-01 Ca.zip o B24KB 4 SR EIEEEE

203 r-r2-08
) —2EFRT >
Windows CBIIL, A —F =2 MF ash
7 —TLightzpark 053143
20 1-12-07

‘l...l...l...l...l...l...l...l...l....
:v MiMic for LPC1763(LPCXpressol 763/ mbed)

~1.20-[U)—2—} /ZEEEE ]
[ mimic—1 2 0.zip o 73ME

2Mm1-12-11 1155 HFMamarin, Ioe Greamn Sandwichl 3 IGLT
Mono for Android 40155
FOrr-12-07

eEmEEEEE
‘apnnnnnnn®

B -2ERT

‘.lllllllllllllllllllllllllllllllllll‘
Bk

w MiMic for LPC1763(LPCXpressol 769/mbed) binary
~120-[W—2 —} FEFRERE ] 20111211 17:44
|| rrimic—1 2.0-hinzip 6| 1977 KB
2 —2FRT >

Unfreeze zip file to working directory.

28 ) S5 aE

L extlib 2011/10/29 0:38
| lib 2011/10/29 0:38
J. misc 2011/10/29 0:38
|, projects 2011/10/29 0:38
2 | usbserinf 2011/08,/30 16:35
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3.4 Write firmware to LPCXpresso1769

Build the firmware from source code and write to LPCXpressol1769. As preparation, connect

LPCXpressol1769 with your PC by USB cable.

1. Launch LPCXpressoIDE and Import Mimic top directory.

Import Projects
Select a directory te search for existing Eclipse projects.

@ Select root directory:  C:¥Users¥nyatla¥Desktop¥MiMic-1.0.0

(0 Select archive file:

Projects:

app.RemeteMCL (C:¥Users¥nyatla¥Desktop¥MiMic-1.0.0¥projects¥app.RemeteMCU)

FreeRTOSLib (C:¥Users¥nyatla¥Desktop¥MiMic-1.0.0¥extlib¥FreeRTOSIb)

MiMicCompiler (Ci¥Users¥nyatla¥Desktop¥MiMic-1.0.0¥misc¥MiMicvM)

MNyLPCLib (C:¥Users¥nyatla¥Desktop¥MiMic-1.0.0¥lib)

sample.lAP (C:¥Users¥nyatla¥Desktop¥MiMic-1.0.0¥projects¥example¥sample.ISA)

sample.loopback (C:¥Users¥nyatla¥Desktop¥MiMic-1.0.0¥projects¥example¥sample.net.loopback)
sample.simplehttpd (C:¥Users¥nyatla¥Desktop¥MiMic-1.0.0¥projects¥example¥sample.net.simplehttpd)
sample.test (C:¥Users¥nyatla¥Desktop¥MiMic-1.0.0¥projects¥example¥test)

template.sketch (C:¥Users¥nyatla¥Desktop¥MiMic-1.0.0¥projects¥sketch)

template.standard (C:¥Users¥nyatla¥Desktop¥MiMic-1.0.0¥projects¥standard)

[Z] Copy projects into workspace
Working sets.
[C] Add project to working sets

Working sets:

Select All
Deselect All

Select...

Finish

Next >

) |

Cancel

2. Select "app.RemoteMCU" project for making RemoteMCU.afx, and built it.

({5 Project E &3 ™. 39 Core Reg\l =, Peripher} =8

=ET
"

b |25 app.RemoteMCU|
= :

I = MiMicCompiler

b (=% NyLPCLib

I =% sample.IAP

b (=% sample.loopback

m

I == sample.simplehttpd
b =% sample.test

-

..

) Quick 2 . RedC |tJ= Varia | ®g Brea =0

EL Start here 2
€] New project...

= El Console [[£ Problems 53

0 errors, 1 warning, 0 others

3 Mat

m

2 Import project(s) Description

|m4 Build all projects [Debug] b & Warnings (1 item)
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3. MiMicRemoteMCU firmware is built.

-

= Prohlems} a Memorﬂ ' Red Trace Preview} =0
O OB EEEG| # B

-

KE Console 53
C-Build [app.RemoteMCU]

make —-no-print-directory post-build
Performing post-build steps
arm-none-eabi-size BemoteMCU.axf; # arm—none-eabi-objdump -h -3
BemoteMCU.axf >RemoteMCU.l1ss=
text data
659458 &8

hex filename
172bc BemoteMCU.axf

dec
94908

bes
28882

4. Finally, select a command "Run As" in order to write firmware.

[ Project E i3

» =5 app.Re
I 2= FreeRT
[ 1= MiMicC
I == NyLPC
i 25 sample
I =% sample
I+ == sample

i =5 sample

P

) Quick 2

EL Start her| pug
] New projq e
® Import p
|ap Build all p
& Build " 1] &
& Clean " []
1 Debug " [

o® Dq

app.Remote|

Open in New Window

Copy
Paste
Delete
Move...

Rename...

Import...
Export...

Build Project

Clean Project

Refresh

Close Project

Close Unrelated Projects

Build Configurations
Make Targets
Index

Convert To...
Run As
Debug As
Profile As

Team

it Core Reg} -t Peripher} =08
@~
Eohd 1l
Mew 3
Go Into

Ctrl+C
Ctrl+V
Delete

F2

F5

aj [&! problems 33

warning, 0 others

a Memorﬂ ™ Red

=

hings (1 item)

4 1 |

b Launching app.RemoteMClU Debug: (94

/68

[©] 1C/C++ MCU Application
[€] 2 Local G/C++ Application

Run Configurations...
3
I 2 T O @m-@- -

The writing of farmware is above. You can end LPCXpressoIDE.

More detail installation guide for LPCXpressolDE is following URL.(In Japanese)

*  MiMic on NXP LPCXpresso 1769

http://nyatla.jp/mimic/wp/?p=77

¢ MiMic ®Y—Az—R% LPCXpressoIDE ~1 > H—h7%
http://nyatla.jp/mimic/wp/?p=154

RIAIR — 1< (5 SR 5578)

1 [l
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3.5 Set up MiMic network

Connect LPCXpressol1769 which has written firmware to Ethernet.

A several seconds, MiMicRemoteMUC starts, and indicator LEDs will be flashing.

If MiMicRemoteMUC starts, set up MiMicRemoteMUC network configuration via web browser.
MiMicRemoteMCU initial IP address is 192.168.0.39. For setting, change your PC's IP address to

192.168.0.x temporary.

After changed your PC's IP address, access http://192.168.0.39/ . If you can browse following page,
MiMicRemoteMCU is ready.(please use Firefox chrome,safari,webkit. Internet Explorer does not

work.)

€ C | ©192.168.0.39

Mirrlir

. e
(@) MiMic RemoteMCU

w A

About this page

running.

Menu

* RemoteMCU confisulation

MiMic Remote MCU

Hello, this iz MiMic Remote MCLU main page. If vou can s=e this page, MiMic RemoteMCU server is

For more information, please check Mikic Wehsite

il
Gopyright (C) 2011 nyatla jp All Rights Reserved

hiibdic
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Next, Change the MiMicRemoteMCU IP address. Click RemoteMCU configulation , MiMic
RemoteMCU configuration page open.

/ () 192.168.0.39/setup.api E
€ C ([ 192.168.0.39/setup.ap &

MiMic RemoteMCU configuration

Information
Yersion MibicRemotehMC U/ Da L PCXpressol 7688
Ethernet

MAC address 02:01:02:03:04:05
IP address 192.168.0.39
subnet mask 255.255.255.0

default gateway 192168128 254

Access control

setupapi Subnet nn\yE
mvmapi Subnet an\yE

update configulation

Mimir Mitic

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

Configuration menu details are next list. When you connect one MiMic that installed
LPCXpressol1769 to network, required thing is only a setup of an IP address.

. Information
MiMicRemoteMCU information.

Version version number of MiMicRemoteMCU

« Ethernet
Ethernet and TCP/IP setting

MAC address Ethernet address. 6 digit 8bit hex value. A delimiter is “:”.
Please set a removed MAC Address from an unnecessary LAN card etc.
IP address IP address of MiMicRemoteMCU on LPCXpresso1769.
subnet mask subnet mask value.
default gatewau IP address of default gateway.
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- Access control

permission of access to MiMicRemoteMCU service.

setup.api access zone of configration page(this web page)
Subnet means accessable host is subnet zone only.
All means accessable host is any zone.

mvm.api access zone of MiMicVM service.
MiMicVM service provide any MCU control operations.

Click "update configulation" button after a setup is completed. When the following dialogs were
indicated, a configuration was written to on chip flash on LPCXpresso1769.

Reboot LPCXpresso1769 by reset switch or power off-on. New configuration becomes effective
from the next booting.

€ 192.168.128.40 says: D<—= e

MiMic configration is changed.
Changes becomes effective after a restart MiMic.

Ok

WARNING

MiMicRemoteMCU has not a hardware initialization(factory default) switch. If you forget setting
of MiMicRemoteMCU, rewriting firmware is needed.
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3.6 Run a sample program in your web browser

When rebooted MiMicRemoteMCU on LPCXpresso1769, Please check whether the
MiMicRemoteMCU is running. (If you can see top page, MiMicremoteMCU is running.)

Next, change a sample program. Open "misc/MiMicVM/api.js/demo" directory at MiMic package,
and open “led blink.html” by notepad.exe etc.

Edit an [P-address to your MiMicRemoteMCU IP address.(indicated following source code.)

content="text/html; charset=UTF-8">

script type="text/j
function init () {

8.0.39

)
9
PXO

var mcu=new LPCXpressol769.MCu("192.168 3
Y e
L]y 9

var pin=mcu.getPin (LPCXpressol769 PO
pin.setOpt ({dir:1,pin:{mode:1,0d:0}});
var 1=0;

setInterval (function () {pin.setValue ((i++)%2);},1000);

nws

C onload="init () ;
< LED flash</hl>

Save edited html, open it by web browser *1, LPCXpressol769 LED2 will be blinking.

Thank you for installing MiMic.

Preparation which controls LPCXpressol1769 from a web browser was completed.

*1 Internet Explorer does not work.

*2 If a program 1s mistaken (especially, low level API operation), MiMicRemoteMCU will be stop
easily.How to check whether the Mimic stopped is to load MiMicRemoteMCU top page again.If
reloading failed then MiMicRemoteMCU was stopped. it requires reset switch.
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4 How to make MiMic program

MiMic program is made by HTML and javascript. You can use any development tool for making.

HTML of source file should include two Javascript files.

77 A NG PEHE
MiMicCore.js Low level MiMic javascript API definitions.

Low level API provides some function to access MiMicRemoteMCU virtual machine. it is
remote procedure call, connection management, etc...

LPCXpressol769.All.js High level MiMic javascript API definitions.
This is joined file that includes all LPCXpressol769.*.js

High level provides peripheral and pin accessor. Those are hardware driver. It can control
device easily.

For High Level API, see document MiMic_javascript API specification.
http://mimic.sourceforge.jp/doc/current/

For Low level API of MiMicBC, see document MiMicVM.

Basic structure of program is below.

charset=UTF-8">

//LPCXpresso & D iEéE

var mcu=new LPCXpressol769.Mcu("192.168.

// AL

var pin=mcu.getPin (LPCXpressol769.P0[22],"GPIO");
pin.setOpt ({dir:1,pin:{mode:1,0d:0}});
var 1=0;

[/ A A 0
pin.setValue (1) ;

Initialization is written in onload event. After initialization, implementation is free structure.
If "pin.setValue(1);" is written into button's onclick event, it will be switch.
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5 MiMiclL

MiMiclL is virtual machine Intermediate Language.MiMicIL is virtual machine Intermediate
Language. This bytecode is sent to MiMicRemoteMCU by MiMic low level API.

For making bytecode, MiMicIL editor is useful. This is HTMLS application work on Web
browser(Internet exploror does not work.)

This tool can compile MiMicIL, and run it at MiMicRemoteMCU.

ey =)

/(@ mimic_ileditor.html

<« C  © file:///D:/project.sourceforge/MiMic/trunk/misc/MiMicVM/tool/mimic_ileditor ¥ | 3

MiMicIL Editor

192 168 126 40

MiMiclL Sourcecode

Nop
-END

Log Console

WiicILEditor version MillicILAen/0.92
input text size=g

output MiMicBC

request success. L
statusi0
stream:

Mirnir MibicIL editor
Copyright (C) 2011 myatla.ip Al Rights Reserved

This tool can operate memory access directly. For example, following code read memory address 0
and puts result.

MGET #0,#0x0 ;get address 0 to work register #0
SPUT #0 ;put #0 value to stream

EXIT ;end of bytecode
.END ;end of section

MiMiclL Editor is misc/MiMicVM/tool/mimic_ileditor.html.
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6 How to play MiMic

Mimic system does not work in a stand-alone. Mimic system needs to connect with a network with
operation interfaces, such as a browser, and a control device.

Connected MiMic system has various application.

In the case of the browser base system, it can cooperate easily with the multimedia function which a
browser has, and the Web Service connected to the Internet. For Example, it can control MCU from
rich user interface on web browser. And a sound effect could also be attached to operation of an
electronic device by the multimedia function of a browser. You can make the Web contents which
operate some devices.

Moreover, the data on a Internet Web Service can also be sent to a device via browser.

MiMic application is HTML. it works on web browser after downloaded. You can place applicaion
You can install application anywhere. local disk, web server, etc.
If you want to share program,

Please add the setting form of IP address of a connection place to a MiMic, and upload to the public
webserver.

Visitor may control their LPCXpressol769 with MiMic via it.

The MiMic is very vulnerable when you operate MiMic from the direct Internet. A proxy server is
needed between the MiMic and the Internet if you want to operate the Mimic via Internet.

All messages of the MiMic are on HTTP protocol. A proxy will be made by PHP or JSP.
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7 Reference
MiMicVM.pdf (Japanese)

MiMic javascript API specification
http://mimic.sourceforge.jp/doc/current/

Ipcxpresso.lpc1769.schematic.pdf
http://ics.nxp.com/support/documents/microcontrollers/pdf/lpcxpresso.lpc1769.schematic.pdf

UM10360.pdf
http://www.nxp.com/documents/user_manual/UM10360.pdf

8 News and website
MiMic website is http://nyatla.jp/mimic/wp/ . If you interest in MiMic please visit here.

Thank you for reading.
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