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LAB 1

Build and Run the DEIPcK HTTP Example Server

1. In this exercise we will build the HTTP Example Server, load it, and run it without modification. Then
you can look at some of the source files to see how the server uses the DEIPcK Network Stack.

2. Make sure the uSD card if fully inserted into the uSD reader.

pg. 2
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3.

4.

pg. 3

Plug the chipKIT™ uC32 into the USB cable and attach the USB cable to your computer. Set the
switches SW4 and SW1 to ON. The red power light should come ON. Do not worry if any of the green

LEDs\come ON.or not.

As a note, many of the signals on the Basic 10 Shield conflict with the WiFi Shield. All buttons conflict
and you should not press any of the buttons as that could reset the WiFi Shield. Likewise Switches 1
and 4 are shared with signals on the WiFi Shield and Switches 1 and 4 should remain ON at all times.
We can use switches 2 and 3, and we will logically think of switch 2 as input 1, and switch 3 as input
2; this will be used later in this exercise. None of the LEDs conflict with the WiFi Shield and we can
use all of the LEDs on the Basic 10 Shield

On the computer desktop start MPIDE by clicking the MPIDE icon
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6. Ensure that you are looking at the correct sketchbook folder. These computers are used by another
class and your sketchbook directory maybe set to the wrong location. Go into Preferences

7@ sketch_jul21a | Mpide 0023-windows-20140605-test SRR X
Edit Sketch Tools Help

New Ctrl+N

Open... Ctrl+0

Sketchbook »

Examples 3

Close Ctrl+W

Save Ctrl+S

Save As... Ctrl+Shift+5

Upload to IO Board  Ctrl+U

Page Setup Ctrl+Shift+P
Print Ctrl+P
Preferences Ctrl+Comma
Quit Ctrl+Q

7. And make sure your sketchbook location is set to C:\MASTERs\18020\mpide; Verify that the class
subdirectory is 18020! Also make sure the “Use external editor” is checked as we will be using
Notepad for our gditor.

<@ sketch_jul21a | Mpide nlnzs-windum-zomsos-nest /é- & &

Sketchbonk lncztion
C:\MASTERS\18020'ympide]

Editor font size: |12 (requires rg&tart of MPIDE)
Delete previous applet or gfplication folder on export
Use external editor

Check for updates on startup

[7] Automatically associate .pde files with MPIDE

n the fi

pide'\preferences. txt

OK
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8. Now when you open the Sketchbook location you should see 2 directories, deWebServer and

lib

raries. Select deWebServer. Two MPIDE windows will be open, you can close the first window

leaving only deWebServer open.

1 sketch_jul17a | Mpide t]oza-\.m'ndcms-201%—1.7&‘@_|ﬂ|ﬂi1
Edit Sketch Tools Help
New Ctrl+MN
Open... Ctrl+0
Sketchbook 3 deWebServer
Examples 3 libraries 3 0
Close Ctrl+W
Save Ctrl+5
Save As... Ctrl+Shift+5

Upload to I/0 Board  Ctrl+U

Page Setup Ctrl+Shift+P
Print Ctrl+P
Preferences Ctrl+Comma
Quit Ctrl+Q

. M . .
9. Ensure that the chipKIT™ uC32 board is selected under Tools->chipKIT

File Edit Sketch Help |

Auto Format Crl+T

Archive Sketch

Fix Encoding & Reload
TR RERTRERES T ChrleShiftey (TR TRERERTRRRE AT AR TR -
i g =
A MIERIEiEE Board 2 Fubarino 3 i
- Serial P ST v
s i 3w erial Port imex "y

i ' cuB2 3
o WD €53 Programmer » i
i* MicroElektronika » )
SRR AR Burn Bootloader
chipkIT r chipKIT UNO32
s Author: Eeith Vogel
- Copyright 2014, Digilent Inc. UBW32 4 chipKIT UNO32 - MPLAB Debug
Arduino 4 chipKIT MAX32
" Microchip v chipKIT MAX32-USE for Serial
*
* Copyright (c) 2013-2014, Digilent <{umnr, digiler RO (St KI5
* Contact Digilent Eor the latest wersion. Cerebot o chipKIT Mi3
® chipKIT Pro MX4
N : C ierrd
This program is free softwe.ira. cl1s\:1:?buted under the r.ax.:ms of chipIT Pro MX7

* BSD 3-clause license ("Rewvised BSD License™, "New BSD License™, o
* chipkIT Pi
* Redistribution and use in source and binary forms, with or withou chipkIT Pi USB_Serial -
4 chipKIT Cmod D

pg. 5

chipkIT DP32
chipkIT WF32
chipKIT WiFire
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10. Ensure the correct serial port is selected. Serial ports vary from machine to machine, board to board.
So if you have more than one serial port showing, unplug the chipKIT™ uC32 and see which serial
port disappears, re-plug it in and see which one reappears; and that is the serial port the chipKIT™
uC32 is on. To see the changes you will have to close and reopen the Tools->Serial Port menu.

g

File Edit Sketch ‘

Auto Format Ctrl+T
Archive Sketch
Fix Encoding & Reload

JEEEREER RS - CirlaShiftap [FTFF TR S P
i 5 =
4% Webdery Board v 2
i 5
AN Serial Part y ¥ | COM4B s
= ! B
jﬁ This gk e — , fouser clients *;
Jrmmmmnr R e Burn Bootloader FrrmaEERRTRE R EEERRTRREE
e Author: Keith Vogel Lr
/% Copyright 2014, Digilent Inc. =
s
i

*
* Copyright (c) 2013-2014, Digilent <ww.digilentinc.com»

* Contact Digilent for the latest wersiom.

*

* This progran is free software; distributed under the terms of

* BSD 3-clause license ("Revised BSD License™, "New BSD License”™, or "Modified BSD License™)
*

* Redistribution and use in source and binary forms, with or without modification, -

4 b

Ve %
i Webferver i i
g3 @y
g 4 Example chipKEIT HTTP Server implementation B
i This sketch iz designed to work with web browser clients, L
A e
i/
i Author: Feith Vogel LF
45 Copyright 2014, Digilent Inc. il

e
*
* Copyright (c) 2013-2014, Digilent <wwwr,
Contact Digilent for the latest wersj

gilentinec. comsx

N

N

# This program iz free zoftware; stributed under the terms of

* BSD 3-clause license ("Revis BSD License™, "New BSD License™, or "Modified BSD Licet
*

* Redistribution and use jfi source and binary forms, with or without wmodification,

* are permitted prowvid that the following conditions are met:

*

RIS ions of source code must retain the ahove copyright notice, this

& conditions and the following disclaimer. -

m
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11. Open the Serial Monitor

m | Mpide 0023-windaws-2014

File Edit Sketch Tools Help

7 ) (3
/% WebZerver o
47 *
j* A Exanple chipKIT HTTP Server implementation L]
~ This sketch is designed to work with web browser clients L
e £
/
/% Author: Keith Vogel =
/% Copyright 2014, Digilent Inc. w
/
I
B
+ Copyright {c) 2013-2014, Digilent <wwm.digilentine.com>
* Contact Digilent for the latest version. i
« b

12. And observer the output. The output will tell you what IP address the HTTP Server is listening on; this
was assigned to you by the DHCP server on this network. The xact IP address will vary.

[ ™
| 4| cOM45 1 e R
|
Supported Rave: 5500 kbps i
Supported Rate: €000 kbps
Supported Rate: 2000 kbps
Supported Rate: 11000 kbps
Supported Rate: 12000 kbps
Supported Rate: 18000 kbps
Caloculating PSE
ESE value: SE:CA:16:A5:BF:12:20:45:66:09:E2:C4:58:00:CE: 9E: 65 8A:D6:00: 43:85:1E:22:82: 6]
WiFi Comnnection Established
Dynamic begin
I Linked to the physical network
Link status: Ox0
Metwork Inisialised
fy IF: 132.168.1.37
Gateway IF: 192.163.1.1
Submet mask: 255.255.255.0
Dn=0: IP: 192.168.1.1
Dn=l: IP: B.8.8.8
Dn=2: IF: B.8.4.4
Dn=3: IF: B.8.8.8
fy MAC: 00:1E:C0:0D:F2:ED
5 Sockets Listening of IF: 192.163.1.37:80 L
Li=tening Sccketsz = 5 | 4
q | 1 + H
[¥] Autoscrol Nolineending » |9600baud
b

13. Start Internet Explorer and type in the IP Address in the Address line and enter. No need to enter the

port number 80.

[+ =
e () 192168137 o H

File Edit View Favorites Tools Help

7:5 Suggested Sites + a Web Slice Gallery v W7 Wikipedia, the free e
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14. Internet Explorer should load the HomePage.htm as servered up off of the uSD card on the chipKIT™
uC32. You are now running the HTTP Server on the chipKIT™ uC32.

-
e@ hitp://192.168.137/ £ = G || Y HTTP Server Example

File Edit View Favorites Tools Help
Y Suggested Sites v a Web Slice Gallery = W Wikipedia, the free encycl... a HTTP Remote WOL W Home - NIWeb

»

BEYOND THEORY

DEIPcK HTTP Example Server

by Keith Vogel

The HTTP Server example abstracts the complexities of creating HTTP Web server hosting pages that can
be written in almost any HTML editor. Once created, just copy your pages onto an SD card and plug it into
the SD card reader on your chipKIT™ board. Restart the server. All links specified in the pages should be
relative to the current page, or relative to the root of the SD file system. The default page is called
HomePage . htm, and this page must exist at the root of the 5D file system._ All files on the SD file system
must be limited to the 8.3 file naming convention; appropriate extensions should be used on vour files. The
SD file system can contain HTML pages, JPEGs, GIFs, ICOs, TXT, MPEGs, WMVs, JSs, and XMLs for
download to the browser; however, only the two/three-letter extensions may be used for each file type. The
content type specified to the requesting browser 1s determined by the two/three-letter file extension.

In addition to pages stored on the SD card, 1t is possible to add active pages that are dynamically created by
writing a compose function and specifiing the accessing URL to the server. These dynamic pages can
respond to browser HTTF GETs, PUTs. or POSTs and can dynamically interact with the resources on the
chipKIT board. One example 1s to create a dynamic page that talks to a camera that is connected to the
board, and then have it take a picture and compose a JPEG picture. In designing vour HTML pages vou can
use URLs that reference local 8D files, dynamaically created pages. or absolute URLs to other sites
embedded in vour HTML pages. For example, if you want to see some locally hosted pages on the SD card,
checkout the page about The chipKIT MPIDE Svstem. Or, you can go to another site like the Digilent

products page at Digilent Inc.

For an example of how to use a Form to POST data to a URL on your server. checkout Posting a Form.

The HTTP Server uses a highly cooperative embedded programming model where multiple connections and

pages can be processed concurrently. To ensure this works reliably, any code written for the server’'s 1oop ()

function or composing pages should be written as a state machine, with each state only doing a small

portion of work. The HTTP server loops repeatedly, calling your code as well as the HTTP server code. As
L | part of theiTTP server code, it listens for connections. When a connection 1s made, the appropriate

pg. 3
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15. In your Serial Monitor window you will see the uC32 processing the connections to render the

HomePage.htm.

mw Client detected \ 1

Pefault page called TCP Socket Opened
[Fead an HIML page off of the 3D card

Entering Client ID:{ OxAO0048EC
GET / ETTEf1.1 \ GET Request

Default URL “HomePage.htm”

S0 FileName:HomePage. htm ~V

[HIML page:HomeFage. him exists!
[HTTE dircctiue;

[HTTE/1.1 200 OK
[Connection: close HTTP Response

IContent-Type: text/homld— and Header Lines
IContent—Length: 25585

I nd of directive

TCP Connected Socket

Writing file:HomeFage.htm

[Wrote page cleanly
[Closing Client ID: OxA00048EC

istening Sockets = 3

lozing connection for client! OxA000468FC
2 Jockets Listening on IP: 192.1€6.1.37:E80

Default compose

ot a client: OxAOQ004BZHE

ew Client dewected function called
([D=fault page called K«
ad an HIML page off of the 30 cazd ComposeHTMLSDPage()

Eritering Client ID: OxAODG24BZAH
IGET /Digilent_png HITE/1.1

30 FileName:Digilent.png
[HIMI. page:Digilent.png ==xists !\ GET Request

FIETE direcsive: Specific URL “Digilent.png”

[HTTE/1.1 200 OK
iConnection: closze

IContent-Type: image/png A L.
Content-Length! 12832 ) €— Number of bytes in Digilent.png

[End of directive
Writing file:Digilent.png \¢—— | ComposeHTMLSDPage()

[Listening Jockets = 4

Frote page cleanly writing out Digilent.png
IClosing—Cliene—IDT OxAO0004B28

[Clo=sing connection for client: OxAOQO04B2ZE i
4 Jockets Listening on IPF: 152.1E8.1.37:EB0

[Listening Jockets = 5
I:[.i=tcninq Jockets = 4 X
Zot 2 client: OxAROD04054 for a connection

< Number of sockets listening

<

m

imeout on client: OxA0004D54
|IE1|:::'|::M;' connection for client: OxA0004D54 ~ W~ Timeout on an inactive socket

4 Jockets Listenimg-on—IP-—152T7I€0.1.37:80

istening Sockets = 5

U 11 | 3

Autoscrall Noline ending | (9500baud |

pg. S
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16. In Internet Explorer, follow the link to “Posting a Form”

@@ vt 192168137

File Edit View Favorites Tools Help
= Suggested Sites v a Web Slice Gallery = Wikipedia, the free encycl... @ HTTP Remnote WOL W Home - NIWeb

BN /\ DIGILENT

P~ HTTP Server Example

»

BEYOND THEORY

DEIPcK HTTP Example Server

by Keith Vogel

The HTTP Server example abstracts the complexities of creatind HTTP Web server hosting pages that can
be written in almost any HTML editor. Once created, just copy yoyr pages onto an SD card and plug it into
the SD card reader on your chipKIT™ board. Restart the server. AN links specified in the pages should be
relative to the current page, or relative to the root of the SD file systéq. The default page is called
HomePage . htm, and this page must exist at the root of the SD file systym. All files on the SD file system
must be limited to the 8.3 file naming convention; appropriate extensiofs should be used on vour files. The
SD file system can contain HTML pages, JPEGs, GIFs, ICOs, TXT, MPEGs, WMVs, JSs, and XMVLs for
download to the browser; however, only the two/three-letter extensions myy be used for each file type. The
content type specified to the requesting browser is determined by the two/thgee-letter file extension.

In addition to pages stored on the SD card, 1t is possible to add active pages thygt are dynamically created by
writing a cempose function and specifying the accessing URL to the server. Thigse dynamic pages can
respond to browser HTTF GETs, PUTs, or FOSTs and can dynamically interact with\the resources on the
chipKIT board. One example 1s to create a dynamic page that talks to a camera thaf is connected to the
board, and then have it take a picture and compose a JPEG picture. In designing voy HTML pages vou can
use URLs that reference local 8D files, dynamaically created pages. or absolute URLs\to other sites
embedded in your HTML pages. For example. if you want to see some locally hosted jages on the SD card,
checkout the page about The chipKIT MPIDE Svstem. Or, yvou can go to another site likg the Digilent
products page at Digilent Inc.

For an example of how to use a Form to POST data to a URL on your server, checkout Posting a Form.

The HTTP Server uses a highly cooperative embedded programming model where multiple connections and

pages can be processed concurrently. To ensure this works reliably, any code written for the server's loop ()

function or composing pages should be written as a state machine, with each state only doing a small

portion of work. The HTTP server loops repeatedly, calling your code as well as the HTTP server code. As
L | part of theiTTP server code, it listens for connections. When a connection 1s made, the appropriate

pg. 10
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17. Check all of the LEDs ON and submit the Post.

-

[E=SEEN==)
e %)) http://192.168.1.37/10Page. htm - & || Y10 Page X ni 9ad 208

/
Eile dit View Favorites Tools Help

o) Puggested Sites » a Web Slice Gallery » %k\pedm, the free encycl... a HTTP Remote WOL W Home - NIWeb >

BEYOND THEORY

ent state of the Button f/Switch:

OFF €—
OFF

it 1:
it 2:

State of Switch 2

ent State of the I

ify and Submt State of Switch 3
W LED 1 |
M LED2

¥ LED 3

20 FgE OO

18. Notice LEDs 1, 2, and 3 came ON. Turn Switch 2 ON and hit submit again in Internet Explorer and see
how the state of Input 1 changes\on the web page.

pg. 11
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19. Input 1 updates to ON because switch 2 is ON. Likewise, if you turn switch 3 ON, Input 2 would
update to ON; you must hit the submit button before the page will update.
I

r [E=REEN=)
e@ http://1921681 §1/10Page. O ~ ¢ HIO Page iy te

File Edit Miew Favorites [Tools Help
{:‘5 Suggested Sites v 2 |fWeb Slice Gallery v W Wikipedia, the free encycl...

BEYOND THEORY

Current stategpf the Button / Switch:

Input 1: { ON
Input 2:  OFF ‘

Current State of the LEDs
Meodify and Submit

¥ LED 1 |
¥ LED?2
¥ LED 3

You can toggle switches 2 and 3 and/or change the state of LEDs 1,2,& 3 and the page and board will
update each time you hit submit. This is a dynamically created page that is created on the fly by the
HTTP Server based on the state of the switches on the uC32, or LEDs selected on the web page.

20. You can get back to the main page by typing in the original IP address in Internet Explorer’s address
line. From the main page you can explore the other pages hosted by the uC32 HTTP Server.

b — _—___
‘af:;l & 192168.1.37 e _,H

{File Edit View Favorites Tools Help

{__5 Suggested Sites + a Web Slice Gallery v W7 Wikipedia, the free e

pg. 12
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21. In HTTPServerConfig.h is where the network parameters are set. For this exercise we preset the SSID
to “MC18020EWN” and the WPA2 passphrase to “chipKIT32” as this is how our router is set up.

¥ deWebServer | l\*ida 0023-windows-20140605-test

File Edit Sketch Todls Help

£F dpecify the 351D iy AP
const char * s28sid = "MC1S020EWH™;

/f select ONLY 1 for the security you want, or none
// then updated the appropriate section below for

fr no security
fur key or passphrase

#define USE WPAZ PASSPHRASE
//§define USE_WPAZ_FET
#/#define USE_WEP40
#/#define USE_WEPLO4

A r/#define TUSE_WF CONFIG H A See docupfntaton for WF Config.x owerride

/f modify the security key to what vo
#if defined(U3E_WPAZ PASSPHRASE)

const char * szPassPhrase = "chipKIT32":
I #define WiFiComnec i facici]) 2cIlci.wiComnect(sz3sid, szPassPhrase, &= -002)

#elif defined(USE_WPAZ KEY)

WPAZEEY kev = { Ox27, 0x2C, Ox89, OxCC, OxE9, 0x56, 0x31,
m |

0x1E,

4|

22. To see how the DEIPcK Network Stack code is used by the HTTP Server, you will need to look into the
HTTPServer library source file ProcessServer.cpp. While looking at this source, please do not modify
the source as it is part of the HTTPServer library code which we will be using throughout the class.

23. The HTTPServer library is a 3" party library, you need to go to the libraries subdirectory under your
Sketchbook directory; this is where 3 part libraries are installed.

e
< 9 s Y

Organize * Include in library » hare with + Burn Mew folder g= « [l l@l

r Favorites Name Date modified
=

B Desktop , deWebServer 7/21/2014 3:33 PM

5] Recent Places . libraries 7/21/2014 3:33 PM
& Downloads
& OneDrive

pg. 13



LAB Manual For 18020 EWN

24. In the libraries subdirectory you will see the HTTPServer library, this is where all of the HTTP Server
library code exists. The other libraries are part of the DEIPcK Network libraries.

Organize Include in library = Share with = Burn MNew folder

-

[&] Pictures * Name Date modified

B videos
| DEIPEK 7/21/2014 3:33 PM

.. DEWFcK 7/21/2014 3:33 PM
. HTTPServer 7/21/2014 3:33 PM
J IMBT20PHY 7/21/2014 3:33 PM
. MRF24G 7/21/2014 3:33 PM

. Computer
£, Local Disk (C:)
—a Mew Volume (D)
—a Mew Volume (E:)
5 kvogel (\us-pul-fsliusers) (Q)

’ 5 items

E=NEEN)

€ B PIvssTiR: 020 mpidebreienTPserve I p

Organize « Include in library + Share with = Burn MNew folder == ~ [ @

-

[ Pictures " Narme Date modified
B Videos

& Helper.cpp 6/16/2014 4:27 PM
& HTMLReboot.cpp 6/16/2014 4:27 PM
&4 HTMLRestart.cpp 6/16/2014 4:27 PM
& HTMLSDPage.cpp 6/16/2014 4:27 PM
& HTMLTerminate.cpp 6/16,2014 4:27 PM
& HTTPHelpers.cpp 6/18/2014 4:53 PM
[n] HTTPServerh 7/14/2014 11:28 Al
¢ ProcessClient.cpp 6/16/2014 4:27 PM
1 ProcessServer.cpp 6/16/2014 4:27 PM
|4 mf 3

18 Computer
&, Local Disk (C2)
ca Mew Volume (Dz)
—a MNew Volume (E:)
5 kvogel (\us-pul-fsliusers) (Q:)
GR DVD RW Drive (X:) AirPcap 4.1.1
5 digilent (\us-pul-fsl) (23]

Also in ProcessClient.cpp is where the socket management code is implemented.

pg. 14
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26. You can open these source files with notepad and take a look at the code. But please be careful not

pg. 15

GU

to edit the code as this is part of the library that we will be using.

Organize v o0 Open Burn New folder il @
[E=] Pictures *  MName . Date modified
Vid
H videes &1 Helper.cpp 6/16/2014 4:27 PM
C_'ﬂ HTMLReboot.cpp 6/16/2014 4:27 PM
- Computer
&4 HTMI Restart.cpp 6/16/2014 4:27 PM
&, Local Disk [C)
& HTMLSDPage.cpp 6/16/2014 4:27 PM
a New Volume (D:) )
5] HTMLTerminate.cpp 6/16/2014 4:27 PM
a New Volume (E)
S5 kvogel (W pemy ) (@) & HTTPHelpers.cpp 6/18/2014 4:53 PM
';' =N IASALESEIR (] HTTPServerh 7/14/2014 11:28 A
A DVD RW Drive (X:) AirPcap 4.1.1 .
S5 digilent O LtsD) 2 ] ProcessClient.cpp 6/16/2014 4:27 PM
= digilent (Mws-pu " ] ProcessServer.cpp 6 ]
P - o n | Er=n
C"k ProcessServer.cpp Date modified: 6/16/2014 4:27 PM Date created: 7/21/2014 3:33 PM Edi
C++ Source Size: 34.4 KB Peenluith

@ Scan for threats...

B Scanwith Malwarebytes Anti-Malware

Restare previous versions

Sendto

Cit

Brackets
Microseft Visual Studic 2010
MNotepad
WordPad

Choose default program...
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27. In Process Server.cpp, review the states from STARTLISTENING to CHECKING; this is an example of
how to use the DEIPcK server code.

File Edt Format View Help

case STARTLISTENING:
// we know we are initialized, and our broadcast udpclient is ready
77 e shoud just be able to start listening on our TcpIP port
Tepserver. close
if(dezpck. tepstartListening(listeningrort, tcpserver))

for(int i = 0; i < cMaxsocketsToListen; i++) Il
I N tepserver. addsocket(rgrcPclient[11);

e = LISTENING;
Kestartn mer O);
break;

// this will timeout if we don't start listening
Case LISTENING:
= tcpServer.isListening(&status)) > 0)

IPENGROTNT  ep;

serial.print(i, DEC);
Serial_print (~'sockets Listening on *);

tepser ver. getListeningendeoint (ep)
GetIP(ep.ip. 1pv4. szTenp);
sertal.print Gszremp);

Serial. ;

serial. prmﬂn(ep port, DEC);
Serial.printin®);

tate = CHECKING;
SeTLED(SLED: :READY);
STareTimeout = NONE:

// reset the rest time
7/ things are looking good
CSecRest = cSecInitRest;

// something bad happened
else if(IsIpstatusantrror (status))

State - NOTLISTENING!
RestartTimer ();

¥
break;
case NOTLISTENING:
// get the Tistening error and do something about it -

SetLED(SLED: :NOTREADY
Serial.printin("Not Listening");

i

/ the assumption is that the 1p stack i

7 v wait ot Tistening urcil (mngs ge( going again
5tate = LISTENT!

STateTineout - REBTARTREST;

// see if the Ir stack is still running
T (deIPck. isIPReady(&status))

7/ SEIT1 not Tistening, only reason is that ve

ave no sockets available. However, some may have been
e R et haven o Finianed clésing yet
if (tcpserver. isListening() = 0)

Serial.printIn("all sockets in use, waiting for more sockets
¥

// Tost the 1P stack, restart
HES 7 TF (TsTearatusant rror (status))

Serial.print("Lost Ip stack, error: Ox",
serial princingstatus, HEX)]
Serial.printinC"Restarting Ip stack

File Edit Format View Help

CSecRest = csecrastRest;
State - RESTARTREST;
RestartTimer ();

/4 noc fatal loss of the 1P stack, maybe reconnecting to wiri
else

serial.print("Non-fatal loss if 1p Stack, status: 0x'); |
serial.printin(status, HEX
SeriaT printinguaiting recomnect™);
¥

Serial.princin("")
RestartTimer ();
ak;

case CHECKING:
// just some debug code to see how sockets reclaim

static int csockers = 0;

int cListening = tepserver. isListening();

if(csockets 1= cListening)

csockets = cListening;

Serial.print ("Listening Sockets = ");
serial.printin(cListening, DEC);

¥
if (tcpserver. availableclients() > 0)

find an open <1i
/et e net Sient to be processed
5'- iNextC1ientToProcess;

if(rgclient [1]. prcpclient == NULL)

// clear the packet

memset (&rgClient[i], 0, sizeof (CLIENTINFO));
if((rgclient[i].prcpciient erver.acceprclient()) != NULL)
{

serial.princ(“Got a client: ox"):
e B e S Y e e 41, s

/7, sex the timer so if something bad happens with the client
we won't hang, als. "t need to check errors on the client
77 becasae we wil1 just timeout 1f there 15 an error
N RastartTimer();
else

serial.printin("Failed to get client"

break;

++1 %= cMaxsocketsToListen;
3 while(i != iNextClientToProcess):

i

else if(tcpserver.isListening() 0)

state

NOTLISTENING;
break;
case RESTARTNOW:

stateTimeout = NONE;
STateNext = TRYAGAIN;
ITDOWN;

ate =
break;

case TERMINATE:
stateTimeOut = NONE;
StateNext = DONOTHING;
State = SHUTDOWN;
break;

pg. 16
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END LAB 1
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LAB 2

Working with Static HTML Pages

1. Inthis exercise we will update the HTML content on the uSD card, adding a new static HTML page to
our server; but will not recompile or reload a new sketch on to the chipKIT™ uC32.

2. If the Serial Monitor is not closed, close the Serial Monitor.

| COM46 - ool o |
Send

Got a client: OxA0004FEB0 -

New Client detected
Default page called

Wrote page cleanly
Closing Client ID: 0OxA0004DS4

Read an HIML page off of the 3D card
Entering Client ID: OxABO0004FE0

Closing connection for client: OxA0004DS4
GET /Digilent.png HITE/1.1

30 FileName:Digilent.png

HIML page:Digilent.png exists!
HITF directive:

HITE/1.1 200 OE

Connection: close
Content-Type: image/png
Content-Length: 18833

End of directive
Writing file:Digilens.png

Listening Sockets = £

Wrote page cleanly

Closing Client ID: OxAD004FED

Closing connection for client: OxAD004FED
4 Sockets Listening on IP: 182.168.1.37:80

||

Listening Sockets = 5

Autoscroll Noline ending | (9600baud & |

3. Open a Windows Explorer window

Frequent
Masters
Content

. deWebServer
WireShark
I, Camera
| utility
HTTPServer
pic32
source
; HTTPSrv.zip

~ Windows Explorer

& Unpin this program from taskbar

Close all windows
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4. Go to the deWebServer Sketch Directory. Under that directory is a subdirectory “Content”. This
subdirectory is not used by MPIDE or compiled in any way. It is only a subdirectory that contains the
HTML content that is copied to the uSD card. Except for one file, Gene.htm, this is exactly what is
currently on your uSD card.

Organize = = Open Include in library + Share with + Burn ] ®

Name Date modified

-l Libraries
il Digilent
@ Docurments

J? Music

| |\ Content 7/21/2014 3:33 P
=| deWebServer.pde 7/14/201411:32
G4 HTMLGetO.cpp

G4 HTMLPostLED.cpp
Pict
g v!d Hres [H] HTTPServerConfigh
dees = 1] 10Configh 7/14/201411.36

o Computer
£, Local Disk (C)
—a Mew Velume (D)
—a Mew Volume (E2)
e Removable Disk (F:)
4y HTTPSrvzip

- 4

b Content Date modified: 7/21/2014 3:33 PM
¥ P File folder

5. Inthat subdirectory we are going to modify HomePage.htm to reference Gene.htm. Gene.htm is
exactly the html page as shown in the presentation. When your current uSD card was created,
Gene.htm was not put on your card as nothing referenced it. However, now we are going to add a
reference to that page from our Home Page, HomePage.htm.

[ mide + aetebsene » Comen s~y | e coren |

Organize » & Open Print Burn MNew folder = - 0 @
Name : Date modifiec *
i ——

Bi vigiers 21 aboutuc.htm 11/19/2013 11
@ Documents 133 aboutuno.htm 4/2014 11:.
J’ Music B4 Digilent.png 7/26/2013 122
R DPSK.PNG 7/26/2013 12
favicon.ico 7/25/2013 12:1
| 2] Genehtm 7/14/2014 11:)
| 2] HomePage.htm 7/17/2014 2:0

| ) HTTPShv.zip 719/

2]10Pagehtm 7/14/2014 11:
= Maxd2jpg 5/11/2011 124
R MX3cK png 12/15/2011 11

Bl MXdcK.png 12/15/201111 ~
- 4 m ] b

-

4 Libraries

[ Pictures

E Videos

Ll Computer
&, Local Disk (C)
—a Mew Volume (D:)
—a Mew Volume (E:)
== Removable Disk (F:)
4y HTTPSrv.zip

7= 2 items selected Date modified: 7/14/2014 11:01 AM - 7/... Date created: 7/21/2014 3:33 PM
&d Size: 4.17 KB
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6. Open HomePage.htm with Notepad.

r = a
—,
@U" <« mpide » deWebServer » Content » -4 s Content )
Organize v @ Open v  Print  Bum  Newfolder
4 MNam ’
" Libraries =] :
21 aboutuchtm 11/19/201211
5| Digilent
= 2] aboutuno.htm 5/14/2014 11:
= Documents - -
T A Digilent.png
&) Pictures ] DPSKCPNG
B Videos A favicon.ico 7/25/2013 12:| 8
= &) Genehtm 4/2014 11|
htm TATA0A 20
%I Computer £ Homep Open
= HTTPSv.
&, Local Disk (C) 1 E )
) 10Pagehtm Open in Same Window
- Mew Volume (D)
= Maid2jpg Print
o Mew Volume (E9) =
I e——— 4] MX3cK.png Open with » |[[] Brackets
! HTTPSrvzip | MXdck.png W Scan for thrests... € Google Chiome
sl 9 [ i, . 2 Intemet Explorer
2 HomePagehtm Date modified: 7/17/2014 2:06 M | L | S D s A e o0 Microsoft Visual Studio 2010
\JJ HTML Document Size: 3.86 KB e o 3| Notepad
{ Send to 3
Choose default program..
Cut
Copy

Create shortcut

7. Scroll down into the file to where you see the break in the indentation of the text.

chipkIT MPIDE System</a->. Or, you can go to another site Tlike the Digilent products
page-at-<a_href="http://www.digilentinc. com/">pigilent Inc.</a>
</p>
<p> =
For an example of how to use a Form
TO POST data to a URL on your server, checkout <a href="IoPage.htm">Posting a
Form</as.

The HTTP Server uses a highly cooperative embedded programming model where multiple
connections and pages can be processed concurrently. To ensure this works reliably,
anv code written for the server’s sroadeslnonfe/cades function or comnnsina nanes

8. Modify HomePage.htm and add the href to Gene.htm page. You can use the following HTML to cut
and paste into the text file. We are adding a new paragraph, so ensure you put it between the
existing paragraph tags.

<p>Adding Gene's sample page, checkout <a href="Gene.htm">Gene's Page</a>.</p>

€hIpKIT MPIDE System</a>. Or, you can go to another site e the D1gllent products
page at <a href="http://wew.digilentinc. com/">pigilent Inc/A&/a>
</p>
<p>
For an example of how To use a Form

to POST data to a URL on your server, checkout <a href="I0
Form</as.

e.htm">Posting a

</p>
<p>Adding Gene's sample page, checkout <a href="Gene.htm">Gene’s Page</a>.</p>
<p>

e re ver—uses 3 highly cooperazd sbedded programming model where multiple
connections and pages can “be’ prucessed concurrently. To ensure this works reliably,
any code written for the server’s <codexloop()</code= function or composing pages
should be written as a state machine, with each state only doing a small portion of
work. The HTTP server Toops repeatedlv. callina vour code as well as the HTTP server

m
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9. Save and exit from Notepad

e
| HomePage.htm - Noljepa_

Edit Format View Help

New Ctrl+N the resources on the chipkIT |
talks to a camera that is com

Open... Ctrl+0O re and comﬁ:ose a JPEG picture.
reference local sD files, dyni

Save Ctrl+5 embedded in your HTML pages.

o d pages on the sp card, check:
IT MPIDE System</a=. Or, you
at <a href="http://www.digile:

Page Setup...

Pt S e of how to use a Form

- to a URL on your server, checl

=p=
kp=adding Gene's sample page, checkout <a href:
=p=
The HTTP Server uses a highly coop:
connections and pages can be proce:
any code written for the server’s -
e A g :

e O

10. Remove the pSD card by pushing in on the card until it clicks out.

s

- S \ S
BTN= 3~ EBTN3 35 STN2Y

al

pg. 21



LAB Manual For 18020 EWN

11. Insert the uSD card fully into the Micro SD Adapter. Also make sure your adapter is unlocked.

12. Insert the Micro SD Adapter fully into the SD slot on your computer.

13. Windows should notify you of the Removable Disk, Open the folder and view the files.

- AutoPlay

_ Removable Disk (F;)
-

Always do this for pictures:
Pictures options
" 4y Import pictures and videos
L) I‘ using Windows

General options

Open folder to view files
» using Windows Explorer

b Use this drive for backup
using Windows Backup

View more AutoPlay options in Control Panel
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14. If windows does not AutoPlay to the above dialog, open the directory manually from Windows
Explorer

)t ) |em » Computer » Removable Disk (F) » = |4 ||| Scorch removable Disk (7 o

File Edit View Tools Help

Organize + Share with = Burn Mew folder ~ [ @
“  Name ° Date modifiec *

& Lib -

L &) aboutck.htm 11/19/2013 11

@ Digilent

B o . 21 aboutdm.htm 11/19/2013 11
? Mocume" < 27 aboutmax.htm 5/14/2014 11
o use & aboutm:a.htm 5/14/2014 11:
ct
= V!d ares &) aboutmxd.htm 5/14/2014 11:
1deos 7
2] sboutms7 htm 5/14/2014 111
2] aboutuc.htm 11/19/2013 11
18 Computer 3
2] aboutuna.htm 5/14/2014 112
&, Local Disk (C)
B Digilent.pn 71262013124
cw MNew Volume (D:) 2 Gt
= - [ DPSK.PNG 71262013124

& New Volume (E:)

favicon.ico 7/25/2013124
e Removable Disk (F)
A

25 items.

-

15. You should see the HTML files on the uSD card.

i) |em » Computer » Removable Disk (%) » v [ 42 | Search Removable Disk (F) P

File Edit View Tools Help

e e - 0 @
< Neme W : Date modifiec *
=5 Libs .
s@l[}raﬂlﬁt €] sboutck.htm 11/19/2013 11
3 D‘S' & 2] aboutdm.htm 11/19/2013 11
it
3 MUCU"‘e” o 2] aboutmax.htm 5/14/2014 11.]
p_“'( 2] aboutrnd.htm 5/14/2014 11:
cti
%\ V!d = £ aboutrsd.htm 5/14/2014 11:
e 2] aboutrnd htm 5/14/2014 11:
2] aboutue.htm 11/18/2013 11
L e t
f ;ﬁ &impl‘i ;r - & sboutuno.htm 5/14/201411:
N°‘:av 'Is E o [B] Digilent.png 7/26/2013124
a New Volume (D) M| DPSK.PNG 7/26/2013124

ca New Volume (E) 7/25/201312) -
E / 8
e Removable Disk (F:)

— - m > a— 3
25 items

@le_ » Comp.. » Removable Disk (F) »
Organizew (@ Open v  Print  Bum  Newfolder - [ @ Organize v Sharewith v Bum  New folder / - )7 - 0 @
“ Name : Date modifiec ~ Digilent Dat¢
(e Libraries .5 P S— B pocumens &) aboutckhtm 17
2| aboutue.htm 11/19/201311 ! -
(6] Digilent B) cbovtumohim i~ &) aboutdm.htm [ Copy to Removable Disk (¥
3] pocuments ) aboutmaxhtm S
Digilent. 7/26/2013 12 “ -
& e o J ) aboutma.rim snd
E Pictures s 2 Compuns &) aboutmad.htm 514
Videos 18 Computer
2] aboutmx7.htm 5/14
| E] Genehtm 7/14/2014 11 &, Local Disk (€ 5 S g
2] H P; ity [21/: aboutuchtm y)
18 Computer B G NewVolume (B) &) aboutuno.htm 5014
&, Local Disk (C) G HTTPSeip . SINeValune(E) [B4] Digilent.pn 72
= NewVolame (0 £ 10Page.ntm /1472014 11: o Removable Disk ) = n:sx p::s g -
2 New Volume (E) = Mad2jpg 5"11’2'“11 124 S kvogel (\us-pul-fsl\users) (Q:) B foiconico .
Removable Disk (F) B Mckpng LRy R DVD RW Drive (X AirPesp 411 HomePsge s )
- 1S/ - = jomePage.htm fiv —
B Hrroswais . 8] MX4cK.png 1271572011 i1 o diglent (\us-pul-fsl) (Z) i !
@ Gene.htm Date modified: 7/14/201411:01 AM Date created: 7/21/2014 3:33 PM . Rolicns
HTML Document Size: 318 bytes -

pg. 23



LAB Manual For 18020 EWN

17. Do the same with HomePage.htm.

[ [E=rE = (B=INzE]
& J=[ ) < mpide » deiebserer » Contert » = [ % || Search Content ) @U-\_ + Comp... » Removable Disk (F) » <[5 | [ Seerch Femovable Dk 7 2]
Organize v @ Open ~  Print  Bum  Newfolder B Al @ Organize + @ Open v Print  Bum  Newfolder =y 0 @
4 Name . Date modifie: * i Digient * Neme Date *
i Libraries ;5 . R [ Documents 2] aboutmaxhtm 5/14
boutuc.htr 11
(& Digilent a ab"“ e hm e o Music ] aboutrmd.tm 514
[] Documents aboutunc.htm o " &) Pictures 2] aboutrmd.tm 514
) Music M Digilent png 7126,’2013 124 8 videos S p—— 4=
& Pictures B DPSKPNG . &) aboutuchtm 114
A favicon.ico 7/25/2013 124 5| M Computer = g B
B videos o Pt 5> p 514
% Slene.hptm - Trzfzuij 115- V] 1 mvigienens ) -
8 Computer ‘ H::s Co e “'2 s New Volume (D) " ma DPSKPNG S 72
&, Local Disk (C:) %m ";1“’ 7"1; ot o New Volume (€) I favicon.ico 72
s New Volume (D7) ; :;: tm 5’11"2011 iy = Removable Disk (F) 2] HomePage htm [ Copy to Removable Disk (72|
s New Volume (E) /M2 pg [ 2 kvogel (Wws-pul-feliusers) (@) (4 HTTRSrv.zip =)
= Removable Disk (F) ] M3ckpng SRULIE R VD RW Drive () AirPcap 211 &) 10Page htm 74
B Fress B MXdcK.png 12/15/201111 + 5 digilent (Wus-pul-fsl) @) p o =
" ) F—— D | —— r
y, HomePage htm Date modified: 7/21/2014 7:47 PM Date created: 7/21/2014 3:33 PM @ Gene.htm Date modified: 7/14/2014 11:01 AM Date created: 7/21/2014 817 PM
@ HTML Document Size: 3.94 KB HTML Decument Size: 318 bytes

18. Remember that HomePage.htm already existed on the uSD card, so you will need to replace the file.

There is already a file with the same name in this location.
Click the file you want to keep

- Copy and Replace
Replace the file in the destination folder with the file you are copying:

. HomePage.htm
,r/ ) HomePage
ﬁq._/ (CAMASTERS\18020Nmpide\ deWebServer\ Content)
L Size: 394 KB (larger)
Date modified: 7/21/2014 7:47 PM (newer)

2 Don't copy
Mo files will be changed. Leave this file in the destination folder:

. HomePage.htm
,r/ ) HomePage (F)

&J Size: 3.86 KB

Date modified: 7/17/2014 2:06 PM

- Copy, but keep both files

The file you are copying will be renamed "HomePage (2).htm”

ncel
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19. Remember to Eject the Removable puSD card to ensure all data was written to the card.

@@-‘_ » Comp.. + Removable Disk (F) » -

Organize = & Open » Print Burn New folder = il @
b fi] Pictures ~  Name . Date =
© B Videos £ aboutmax.htm 5/14
£ aboutrid.htm 5/14
< 8 Computer 2 aboutm:d.htm 514
1 &, Local Disk (C) 2 aboutms?.htm 5/14
b s New Volume (D3) £ aboutuchtm 1111
b g New Volume (E) ﬂ 2] aboutunc.htm 5/14
| o Removable Disk (F:) L /2
b G kvogel (Vus- pul-fsl o= 772
© [ DVD RW Drive (X:) A Open AutoPlay... 772
b 58 digilent (Vus-pul-fs] Openin new windaw 7717
N Browse with WinCvs ;1
Share with > e
Open as Portble Device L D
@ Gene.htm B Scan with Malwarebytes Anti-Malware d: 7/21/2014 8:17 PM
J HTML Docume| §J  Scan for threats...
—— Format..
Eject
cut
Copy

20. If you don’t have an Eject menu item, then eject the hardware safely with the hardware manager.

= /|

4') [S.’..‘el Rej e Hardware and Eject Meda
y )

s &

© @

Customize...

8:29 PM
7/21/2014 PAG

21. Remove the Micro SD Adapter from the computer and remove the uSD card from the Micro SD
Adapter.
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22. Fully reinserted the uSD card into the chipKIT™ uC32 uSD reader.

23. Restart the Serial Monitor. It is not necessary to recompile or upload the sketch as the HTTP Server
code did not change. All that we did was update the static HTML pages on the uSD card.

@ deWebServer | Mpide DﬂZS*MndowszI]HOﬁ(}Sfte x|

File Edit Sketch Toels Help

f* H
S WebServer b
g

i A Example chipKIT HTTP Zerver implementation

i Thiz sketch 1= designed to work with web browser clients

7

i Author: Eeith Vogel

79 Copyright 2014, Digilent Inc.

g
*
* Copy¥right (c) 2013-2014, Digilent <www.digilentinec.cons

* Contact Digilent for the latest wersion.
“

* This program is free software:; distributed under the terms of
* B3D 3-clause license ["Revised E3D License™, "New B3D License™,
=

* Redistribution and use in source and binary forms, with or witho -

4| (1] (3
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24. You should see the HTTP Server start as before, wait for the IP address so you know what to type
into the browser address line; it should be the same address as before but does not have to be.

Supported Rate: 5500 kbps
Supported Rate: 6000 kbps
Suppozted Rate: 5000 kbps
Supported Rate: 11000 kbps
Supported Rate: 12000 kbps
Supported Rate: 18000 kbps

Connecting to Wifi Hewwork
Wait up to 40 =second= to establish the connectic

WiFi Connection CreatedDynamic begin
I= Linked %o the phy=ical neswork
Link stastus: Oxid

Hetwork Initialised

My IP: 152.168.1.37
Gateway IF: 152.1€8.1.1
Subnet mazk: 255.255.255.0
Dma=0: IP: 192.1£68.1.1
Dm=l: IP: B.B.B.8

Dm=2: IP: B.6.2.4

Dm=3: IF: B.8.8.8

My MAC: 00:1E:CO0:0D:F2:ED

|||5 Sockets Listening on IF: 182.168_1.37:80 ‘_.:‘

Listening Jocketz = §

Autoscroll Nolneending w | [9600baud |

| 192168137 pL-- H

File Edit View Favorites Tools Help

{5 Suggested Sites + a Web Slice Gallery = W7 Wikipedia, the free e
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26. Internet Explorer should load the HomePage.htm as before.

Ol ) e
e = http://192.168.1.37/ L~ HTTP Server Example N & o

Eile Edit View Favorites Tools Help

5;3 Suggested Sites v a Web Slice Gallery = W Wikipedia, the free encycl... a HTTP Remote WOL W Home - NIWeb

BEYOND THEORY

DEIPcK HTTP Example Server

by Keith Vogel

The HTTP Server example abstracts the complexities of creating HTTP Web server hosting pages that can be written in
almost any HTML editor. Once created, just copy your pages onto an SD card and plug 1t into the SD card reader on your
chipKIT™ board. Restart the server. All links specified in the pages should be relative to the current page, or relative to the
root of the SD file system. The default page 1s called HomePage. htm, and this page must exist at the root of the SD file system.
All files on the 8D file system must be limited to the 8.3 file naming convention; appropriate extensions should be used on
vour files. The SD file system can contain HTML pages, JPEGs, GIFs, ICOs, TXT, MPEGs, WMVs, JSs, and XMLs for
download to the browser; however, only the two/three-letter extensions may be used for each file type. The content type
specified to the requesting browser is determined by the two/three-letter file extension.

In addition to pages stored on the SD card. it 1s possible to add active pages that are dynamically created by writing a compose
function and specifying the accessing URL to the server. These dynamic pages can respond to browser HTTP GETs, PUTS, or
205Ts and can dynamically interact with the resources on the chipKIT board. One example is to create a dynamic page that
talks to a camera that is connected to the board, and then have it take a picture and compose a JPEG picture. In designing your
HTML pages vou can use URLs that reference local SD files, dynamically created pages. or absolute URLs to other sites
embedded in your HTML pages. For example. if you want to see some locally hosted pages on the SD card, checkout the page
about The chipKIT MPIDE System. Or. you can go to another site like the Digilent products page at Digilent Inc.

For an example of how to use a Form to POST data to a URL on your server, checkout Posting a Form.
il Adding Gene's sample page, checkout Gene's Page.

The HTTP Server uses a highly cooperative embedded\programming model where multiple connections and pages can be
processed concurrently. To ensure this works reliably, 8y code written for the server’s 1cop () function or composing pages ¥

But now we have a new reference to Gene’s Page.

27. Click on the link and we get the new page.

http://192.168.1.37/Ge O ~ & An Bxample HTML Do...

File Edit View Favorites Tools Help

= Suggested Sites + a Web Slice Gallery «

My first HTML document!

Hello from Microchip MASTERs

Produced by: Gene Apperson.

28. We have added a new static HTML page without updating the HTTP Server code.
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END LAB 2
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LAB 3

Working with Dynamic HTML Pages

1. Inthis exercise we will see how to work with Compose Functions and we will update the web server
to set the state of all 8 LEDs on the Basic IO Shield. There are 2 pages to deal with on the same URL.
One page to POST an LED change to the URL (implemented in HTMLPostLED.cpp), and a second page
to GET the state of the switches and buttons off of the URL (implemented in HTMLGetlO.cpp). Both
of these pages operate on the same URL but different HTTP Methods, POST v.s. GET. There are many
ways to implement a Compose Function, this is only an example.

2. 10Page.htm is our URL resource that is both the Page that displays the current state of the uC32
Switches and LEDS and is also the same resource URL that gets modified when you POST which
LEDs to turn ON or OFF. We do a GET /IOPage.htm to see what the current state of the Switches
and LEDs are, and a POST /IOPage.htm to set the LEDs.

3. I0OPage.htm is a template HTML page read off of the uSD card by the ComposeHTMLGetlO()
Compose Function. The Compose Function will dynamically update the current state of the
Switches and LEDs by replacing each of the comment fields (with a ~ in it), with the current state of
the Switch or LED.

-
7 10Pagehtm -Notepad = [ i
File Edit Format View Help
IDOCTYPE html= -
<html>
<head> I

<title=I0 Page</title=

</head>
<body>

<div style="width:500px; rgin:0Opx auto 20px;\ >
<img alt="pigileny Logo" height="112" jrc="Digilentfpng" width="500" />
</div>
<div sty?e:"margin—]eft: 40px ">,
(| current state of the Button / SMitch:<br />
<p=
| Igput 1:&nbsp; &nbsp; &nbsp; <!-—~— »<br />
I?put 2:&nbsp; &nbsp; &nbsp; <!-——— ><br />
</p>

<form method="post" action="IOPage.htm">
current state of the LEDs<br />
Modify and Submit<br />
<p>

<input id="LED1" type="checkbox" name="LED5" value="1" <!- -—= /> LEp-1<br />
<input id="LEDZ" Type="checkbox" name="LEDS" value="2" <!-— --> /> LED 2<br />
<}nput jd="LED3" type="checkbox" name="LEDS" value="2" <!-— --> /> LED“3<br />
</p=
<input id="submitLED" type="submit" value="submit" />
</form=

/b ;/div>

</bo

<fhtm¥:
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4. The actual HTML sent to the browser after HTMLGetlO renders it looks like:

(= (= [E i
—— =
/| Untitled Notepa‘d A
File Edit Format Miew Help
<!DOCTYPE html>
<html>
<head>
<title>I0 Page</title>
</head>
<body>
<div style="width:500px; margin:OEx auto 20px;" >
rdi <img alt="Digilent Logo" height="112" src="Digilent.png" width="500" />
</div>
<div style="margin-left: 40px">
current state of the Button / switch:<br />
<p>
Input 1:&nbsp;&nbsp;&nbsp; OFF <br />
I?put 2:&nbsp; &nbsp; &nbsp; OFF <br />
</p>
<form method="post"” action="IOPage.htm">
Current state of the LEDs<b# />
Modify and Submit<br />
<p>
<input id="LED1" type="checkbdx" name="LEDS" value="1" checked="checked" /> LED l<br />
<input id="LED2" type="checkboX" name="LED5" wvalue="2" > |LED 2<br />
<}nput id="LED3" type="checkbox®' name="LEDS" value="3" checked="checked" /> LED 3<br />
</p>
<input id="SubmitLED" type="submjt" value="submit" />
</form>
</div>
</bod
</html>
I
e

\

Notice how the comment fields were all replaced with the state of the Switches and LEDS. Also

notice how the fields were all space filed so the actual size of the template file did not change. This

allows the Compose Function to read the size of the IOPage.htm template file off of the uSD card

and use the file size as the “Content Length” when generating the HTTP Header. The extra spaces

are ignored and have no relevance in the HTML rendering.

5. When we submit the page, we POST a FORM to the same URL resource, IOPage.htm. This tells the

uC32 server o update that resource with the new LED status.

r f - )
e@| http:/192168..37/10Page htm p-c ” B 10 Page ) k)t

Eile Edit  View lgvontes Tools Help I

Y|

& Suggested Sitfs * a Web Slice Gallery v W Wikipedia, the free encycl... éj HTTP Remote WOL W Home - NIWeb

BEYOND THEORY

Current ftate of the Button / Switch:

|
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6. You can see in the HTML, the FORM tag and resource to update (IOPage.htm), and the submit.

| Untitled - Notepad

File Edit Format Miew Help
<!DOCTYPE html>

<html>
<head>
<title>I0 Page</title>

</head=>

<body>
<div styles/width:500px; margin:Opx auto 2 H—

<jfig alt="Digilent Logo" height="A12" src="Digilent.p width="500" />
</div>
<div style="margin-left: 40px">

Current state the Button / switch:<br

<p>
Input 1:&nbAp;&nbsp;&nbsp; OFF
Input 2: sp:&nbsp: &nbsp; OFF

Current ctate of the LEbs<br />
Modify and Submit<br />
<p>
<input id="LED1" type="checkbox" na
<input id="LED2" type="checkbox"
<input id="LED3" type="checkboyy¢
</p>
<input id="SubmitLED" type="submit" value="submit" />
</form=
</div>
</bod
</html>

'LEDS" value="1" checked="checked" /> LED 1l<br />
e="LED5" value="2" /> LED 2<br />
name="LEDs" value="3" checked="checked" /> LED 3<br />

7. When the Form is POSTed, something like the following will be sent from the browser to the uC32.
Notice the HTTP header, a blank line, and then the posted FORM data in the HTTP Body.

/

iﬂlhﬁ%yffﬂnmpaa//

o

| File kEdit Format’ View Help
POST /IOPagg. htm HTTP/ 1.1 ~
Host: 192.468.1. 37

-www-Torm-urlencoded |
I
LEDS=1&L EDS=3
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8. The POSTed data will give us all of the names of active items in the FORM, and their active values.
In our case we only have 1 item in the FORM (LEDS), and their potential values (1, 2 and 3).

| Untitled - Notepad
File Edit Format View Help
<!DOCTYPE html> -
<html>
<head>
<title>I0 Page</titles
</head>
<body>
<div style="width:500px; marg'in:OEIx auto)20px; " >
<img alt="Digilent Logo"” height=[112" src="Digilent.png" wisith=
</div>
=<div style="margin-left: 40px">
current state of the Button / switch:<br />
<p>
Input 1l:&nbsp;&nbsp;&nbsp; OFF <br />
I?put 2:&nbsp; &nbsp; &nbsp; OFF <br />
</p>
dgrm method="post" action="I0OPage.htm">
current state of the LEDs<br />
Modify and Submit<br />
<p>
<input id="LEDLl" type="checkbox" name="LEDS" valu#="1" checked="checked" /> LED 1<br />
<input id="LED2" type="checkbox"” name="LED5" value= /> LED 2<br />
<}nput id="LED3" type="checkbox" name="LEDS" valua="3" cChecked="checked" /> LED 3<br />
</p>
<i ?lpl.lt id="sSubmitLED" type="submit" value="submit" />
</forms
</divs
</bod
</html>

9. Here is what our Form POST looks like, we can see that the FORM POSTed that the “LEDS” item is
active with active values of 1 & 3; or more specifically LED1 and LED3 are checked.

o

POST /IOPag N
Host: 192.
Content- e: application/x-weww-form-urlencoded |
origin: tp://192.168.1. 37
Content-Lengths 13
on: kgep-alive I
text /html

- 2N-us

LEDS=1&LEDS=32

pg. 33



LAB Manual For 18020 EWN

10. Now let’s update our server to allow for all of the LEDs on the Basic I0Shield to be modified by the
POST. To start, if the Serial Monitor is not closed, close the Serial Monitor.

Got a client: OxAO004FB0

Hew Client detected

Default page called
Wrote page cleanly

Closing Client ID: OxR0004D54

Read an HIML page off of the 3D card
0xA0D004FE0
Closing connection for client:
GET /Digilent.png HITE/1.1

3D FileName:Digilent.png

Entering Client ID:
0xA0004D54

HIML page:Digilent.png exista!
HITE directive:
HITE/1.1 200 OF
| connection: close

Content-Type: image/png

End of directive

Writing file:Digilent.png
Listening Sockets = £
Wrote page cleanly
0xR0004FB0
Closing connection for client:
4 Sockets Listening om IE:

Closing Client ID:
OxA0004FB0
192.1€8.1.37:80

Listening Sockets = 5

:No line ending v: :9600 baud

11. Navigate to the deWebServer Sketch folder, C:\MASTERs\18020\mpide\deWebServer

K | 49 [§ Search deWebServer o
Organize v e Open = Bumn New folder Ml @
S — * Name ° Date modified Type s
Ml Desktop A 1. Content 7/21/2014 7:32 PM File folder
] Recent Places 7| [=) dewebServerpde 7/14/201411:32 AM  PDE File
18 Downloads & HTMLGetIO.cpp T/14/201411:26 AM C++ Source
@ OneDrive € HTMLPostLED.cpp /1472014 11:26 AM G+ Source
(8] HTTPServerCenfig.h T/18/20148:24 PM  C/C++ Header
= Libraries | 1] 1oConfigh 7/22/2014222 PM  C/C++ Header
&l Digilent
[F Documents
o Music = [N J C
h 10Configh  Date modified: 7/22/2014 222 PM Dete created: 7/21/2014 333 PM
J C/Co+ Header Size: 6,00 KB

12. Open I0Config.h with Notepad
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@O- | « Local Disk () » MASTERs » 18020 » mpide b deWebServer b ~ 4
Orgenize @0 Open ~  Bum  Newfolder
L — - Name : Date modified Type si
Bl Desktop A .. Content 7/21/2014 7:32 PM File folder
%l Recent Places 7| =l deWebServerpde 7/14/201411:32 AM  PDE File
18 Downloads 6] HTMLGEtO.cpp 7/14/2014 11:26 AM  C++ Source
% OneDrive 6] HTMLPostLED.cop 7/14/201411:26 AM  C++ Source
(1] HTTPServerConfigh 7/18/2014 824 PM C/Co Header
4 Libraries | 1] 10Cenfig. C/C++ Header
————  Open
&1 Digilent
[ Documents e
2 Music DR — Open with [ Brackets
10Configh  Date modified: 7/22/2014 2:22 PM Dat: Scan for threats... @0 Microsoft Visual Studio 2010
C/C++ Header Size: 6.00 KB | Motepad
Scan with Malwarebytes Anti-Malware =
————— B wordpad
Restore previous versions
Choose default program...
Send to
[
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13. This file contains the chipKIT™ pin outs for the LEDs, Switches, and Buttons based on the specific
board in use. Scroll to the section for the uC32, that is, “_BOARD_UC32_".

-
| I0Config.h - Notepad

File Edit Format View

Ic sflsfzolayrfhv): Created %/ N |
/‘{(\Q\Q\Q\Q\Q\Q\Q\Q\Q\Qk\!{\!{\!{\!{ \!(\!(‘k\!(\!(\!(\!(\!(\!(\!(\!(\!(\!(\!(\!(\!4\!(\!(\!(\!(\!(‘k\!(\!(\!(\!(\!(\!(\!(\!(\!(\!(\!(\!(\Q\!(\!(\!(\!(\!(\!(\!(\Q\Q\Q\!(\Q\Q\Q\Q\Q\Q\Q\Q\Q/
#1T defined(_BOARD_UC32_) // this assumes a BasicIo shield is attached
J/-detine the 10s and Lebds
#define HTTPIOL 7 /4 switch 2
#define HTTPIOZ 8 A switch 3
#define HTTPLEDL 26 J/NLED 1
I #define HTTPLEDZ 27 // LED 2
#define HTTPLED3 28 J// LED 3 u
I #define HTTPLEDZ 29 J/ LED 4
#define HTTPLEDS 30 // VED 5
|| #define HTTPLEDS 31 //7LED & L
#define HTTPLED7 32 // LED 7 3
#define HTTPLEDS 33 // LED 8

// set up thg replacement strings | 4
2

#define HTTPCL 3
#define REPLINIX {HTTPIOl, HTTPIOZ, HTTPLED1, HTTPLED2, HTTPLED3}

// services for the sD card, status LED and serial Camera
S/ these are requiNed for the HTTP library and the Camera library

#define PIN_SDCS 4
#define PIN_LED_SAFE PIN_LED2
#define CAMSERIAL seriall

#elif defined (_BOARD_WF32_

// define the I0s and LED:
#define HTTPIOL PIN_BTNL
#define HTTPIOZ2 PINNBTNZ

Here are the pin defines for the Switches and LEDs.

14. We must tell the Compose Functions how many switches we have, and how many LEDs we have.

-
|| I0Cenfig.h - Notepad
g P

File Edit Format View Help
ik 6/18/2014(Keithv): Created

#if defined(_BoOARD_UC32_) // this ass

// define the 10s and LEDs
#define HTTPIOL 7

#define HTTPIOZ 8
#define HTTPLEDL 26
#define HTTPLED2 27
#define HTTPLED3 28
#define HTTPLED4 29
#define HTTPLEDS 30
#define HTTPLEDE 31
#define HTTPLEDY 32
#define HTTPLEDS

// set up the replacementpstri
#define HTTPCIO 2

#define HTTPCLED 3
#define REPLINIT {HTTPIOL,

HTTPIO2, HTTPLEDL, HTTPLED2, HTTPLED3}

// services for the sD card, status LED and Serial Camera
// these are required for the HTTP library and the Camera library
#define PIN_SDCS 4

#define PIN_LED_SAFE PIN_LED2

#define CAMSERIAL seriall

#elif defined (_BOARD_WF32_)

// define the 10s and LEDs
#define HTTPIOL PIN_BTNL
#define HTTPIOZ PIN_BTNZ

pg. 35



LAB Manual For 18020 EWN

15. The HTMLGetlO Compose Function is written to work off of an ordered list of switches and LEDs, in
the same order as the comments in our template I0Page.htm file. We display’the switchesfirst
and then the LEDs. We currently have 2 switches and 3 LEDs.

rj]o(:unﬁg.h-mmepad g =S

File Edit Format View Help
VA 6/18/2014(Keithv): Created

R R R R R RR R R R RO R R R RO R R R R RO R RO R ROR R RO RO R R R R

#1T defined(_BOARD_UC32_) // this assumes a BasicIo Geld is attached

// define the 10s and LEDs
7

#define HTTPIOL /4 switch 2

#define HTTPIOZ 8 // switch 3

#define HTTPLEDL 26 // LED 1

#define HTTPLED2 27 // LED 2

#define HTTPLED3 28 // LED 3 u
#define HTTPLED4 29 /4 LED 4

#define HTTPLEDS 30 i

#define HTTPLEDS 31 lf [5] L
#define HTTPLED? 32 I/ 7 =
#define HTTPLEDS 33 / 8

// set up the replacement strj
#define HTTPCIO 2
#define HTTPCLED 3

#define REPLINIT {HTTPIOl, HTTPIOZ, HTTPLEDL, HTTPLED2, HTTPLED3}

| // services for the sD\card, status LED and seriyl Camera
// these are required fpr the HTTP library and the Camera library
#define PIN_SDCS 4
#define PIN_LED_SAFE PIN_LED2
#define CAMSERIAL ceriall

#e1if defined (_BOARD_WF32_)

// define the I0s and LEDY

#define HTTPIOL PAN_BTNL
#define HTTPIOZ2 PIN_BTNZ
e
| 10Page.htm - Notepad [E=REERES
File Edit Format View Help -
IDOCTYPE html= -
<html>
<head>
<title>I0 Page</titles
</head>
<body>
<div style="width:50Q4px; margin:0px auto 20px;" >
<img alt="pidilent Logo" height="112" src="Digilent.png" width="500" />
</div>
<div styl e="mar§'i n-left: 40px{>
current state of the Button /witch:<br />
<p=
Input 1:&nbsp;&nbsp;&nbsp; <!-—~—- ><br />
Input 2:&nbsp;&nbsp; &nbsp; <!-——— ><br />
</p>
<form method="post" action="I0Page.htm">
current state of the LEDs<br />
Modify and Submit<br />
<p>
<input id="LED1" type="checkbox" name="LEDS" value= --= /> LED 1<br />
<input id="LED2" type="checkbox" name="LEDS" value= --> /> LED 2<br />
<}nput jd="LED3" type="checkbox" name="LEDS" value= --> /> LED 3<br />
</p>
<input id="SubmitLED" type="submit" wvalue="submit" />
</Form=
/b é/d'iw
</bo
</htm¥§
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16. Modify the defines to indicate 8 LEDs, and add the additional Basic 10 Shield LEDs to the ordered

list.

| 10Cenfig.h - Notepad

/{ define the Ios and LEDs
#define HTTPIOL 7
#define HTTPIOZ2
#define HTTPLEDL
#define HTTPLED2
#define HTTPLED3
#define HTTPLED4
#define HTTPLEDS
#define HTTPLEDG
#define HTTPLED?
#define HTTPLEDE

// switch 2
// switch 3
// LED

.y
T
-
m
=}
R NV RPN

/¢ set up the replaceme
#define HTTPCIO 2
#define HTTPCLED

// services for the sp card, status LED and Serial Camera

// these are required for the HTTP 1ibrary and the camera Tibrary
#define PIN_SDCS 4

#define PIN_LED_SAFE PIN_LED2

#define CAMSERIAL seriall

#e11f defined (_BOARD_WF32_)

File Edit Format Miew Help

/*  6/18/2014(keithv): created [ =/ .
7 /

#if defined{_BOARD_UC32_) // Jthis assumes a BasicI0o shield is attached

g
#define REPLINIT {HTTPIOL, HTTPIO2, HTTPLEDL, HTTPLED2, HTTPLED3, HTTPLED4, HTTPLEDS, HTTPLEDG, HTTPLED?, HTTPLED8}

For your convenience, you can cut and paste the following text into the file.

#define HTTPCLED 8

#define REPLINIT {HTTPIO1, HTTPIO2, HTTPLED1, HTTPLED2, HTTPLED3, HTTPLED4, HTTPLED5, HTTPLED6, HTTPLED7, HTTPLED8}

Save 10Config.h and exit Notepad.

17. Go down into the “Content” subdirectory and open I0Page.htm with Notepad
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Organize « @ Open - Print Burn Mew folder

@@v ..« MASTERs » 18020 » mpide » deWebServer » Content » -

- 0O @

Date modified Type

7/9/2014 4:42 PM Compressed |

7/14/2014 11:34 AM HTML Docun

-

. Favorites = I\tme =

B Desktop ,_iu HTTPSrv.zip

2] Recent Places | a I0Page.htm

& Downloads =] Max32,jpg

& OneDrive || M3k png

|| MH4cK.png

= Libraries || MXTcK.png

Digilent [ Netshld jpg

@ Documents || PSK.PNG 2

o) Music ~ Il + B
@ I0Page.htm Date modified: 7/14/2014 11:34 AM Date created: 7/21/4
J HTML Document Size: 1018 bytes

Open

Open in Same Window

Print

Open with 2

Scan for threats...

Scan with Malwarebytes Anti-Malware

Restore previous versions
Send to 3

Cut

Brackets

Google Chrome

Internet Explorer

Microsoft Visual Studio 2010
Motepad

Choose default program...
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18. In I0Page.htm we currently support 3 LEDs as part of the “LEDS” items.

| 10Page.htm - Notepad [E= =)

File Edit Format View Help
k! DOCTYPE html>
<html=>
<head=>

<title>I0 Page</Title>
</head>
<body=

>

<div style="width:500px} margin:DEx auto 20pxy
src="Digilent.png” width="500" />

<img alt="Digilgnt Logo"” height="112"
</div>
<div style="margin-left: 40px"
current state of the Button / 3witch:<br />
<p>
Input 1:&nbsp;&nbsp;&nbsp; <!
I?put 2:&nbsp; &nbsp; &nbsp; <!J-~—-=<br />
=/p>
<form method="post"” action="IpPage.htm">
Current State of the LEDs<br /=
Modify and submit<br /=
<Ti'nput jd="LED1" type="checkbox" name="LEDS" value="1" <! --> /> LED 1<br />
<input id="LED2" type="checkbox" name="LED5" value="2" <!--— --> /> LED 2<br />
<input id="LED3" type="checkbox" name="LED5"/value="3" <!-— --> /> LED 3<br />
P
<iiﬁput jd="SubmitLED" type="submit" wvalue="submit" />
</Forms
</div>
</bod |
</html>

19. We need to create 8 entries, and update the id, value, and text.

"] 10Page.htm - Notepad

File Edit Format View Help
k!IDOCTYPE html>
<html>
<head>

<title>I0 Page</title>
</head>
<body>

=div gtyle="width:500px; argin:Oﬁx auto 20px;"| >

Jdi <img alt="Digile Logo"” height="112" sfc="Digilent.png"

</di
<div style="
current’ stat
<p>
Input 1:&nbsp;&nbsp;&nbsp; #!'--~——><br />
I?put 2:&nbsp; &nbsp; &nbsp; /<! -—~-—><br />
</p>
<form methodE"post"” i "IoPage. htm">

rgin—'left: 40px"
of the Button //Switch:<br />

current [state of th¢ LEDs<br /=
Modify Submit<l Ve

<p>

<input N " ftype="checkbox" name="| " value="1"
<input / type="checkbox" name=" " value="3"
<input ¥ type="checkbox" name="| value="

oy SR

N\ typ kbox" n

type="checkbox" name="
' type="checkbox" name="|
'/type="checkbox" name=" " value="8"

“SubmitTLED” Type="submit” value="submit” />

To help out, you can copy and paste the following lines

<input id="LED4" type="checkbox" name="LEDS" value="4" <!l--~ --> /> LED 4<br />
<input id="LED5" type="checkbox" name="LEDS" value="5" <!--~ --> /> LED 5<br />
<input id="LED6" type="checkbox" name="LEDS" value="6" <!--~ --> /> LED 6<br />
<input id="LED7" type="checkbox" name="LEDS" value="7" <!l--~ --> /> LED 7<br />
<input id="LED8" type="checkbox" name="LEDS" value="8" <!--~ --> /> LED 8<br />

Save I0Page.htm and exit Notepad.
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20. Inyour sketch directory HTMLGetlO.cpp implements the ComposeHTMLGetlO() callback function
that renders the I0Page.htm from the template IOPage.htm. HTMLPostLED.cpp implements the
ComposeHTMLPostLED() callback function that processes the POST IOPage.htm resource. These
functions were written to be generic enough to handle the Switches and LEDs as enumerated in
the REPLINIT ordered list in I0OConfig.h without changing the code.

' le—= F It Sooe—oess -
@_@v <« Local Disk (C:) » MASTERs » 18020 » mpide » dEWebServEr b V
- - - e s
Organize = @ Open Burn MNew folder
Xt Favorites e MName : Date modified Type
Bl Desktop Content T/21/2014 732 PM  File folder
| Recent Places E =] deWebServer.pde 7/14/201411:32 AM  PDE File
4 Downloads G+ HTMLGetlO.cpp 7/14/201411:26 AM  C++ Source
#& OneDrive | & HTMLPostLED.cpp T/14/201411:26 AM  C++ Source
[h] HTTPServerConfig.h 7/18/2014 824 PM  C/C++ Header
=4 Libraries 1] 10Cenfig.h 1/22/2014 415PM  C/C++ Header
=il Digilent I
3 Documents |
,J7 Music |
=] Pictures 5| O | L] 3
c+; 2 items selected Date modified: 7/14/2014 11:26 AM Date created: 7/21/2014 3:33 PM
Size: 24.8 KB
A — - _— —_— ——

21. However, for your understanding of the code, you can see there are some strings defined that are
exactly the same number of characters in length as the replacement copxmient strings in

static const char szreplacestr[]
“checked =""chec "

static const char szchecked[]
static const char szunChecked[]
static const char szoN[]

static const char szoFF[]

"ON ",

ast, szReplacestr)) == NULL)

d,_something is wrong with the template file
able to find template replacemnt on index H
u DEC);

late file ");

N
= IJMPFILENOTFOUND;

bool ison = digi ad(rgreplacePins[ireplace]);

if(ireplace < HTTPC

if(ison)
N memcpy (pchL3 ZON, sizeof(szON)-1);
else ‘L

memcpy (pchLask, OFF, sizeof(szOFF)-1);

else if((iReplace - H|TPCY0) < HTTPCLED)

if(ison)

A
memcpy{pchLast, szqhecked, sizeof(szChecked)-1);

else
memcpy{pchLast, szunChecked, sizeof(szunchecked)-1);
¥

// do the next replacement string.
iReplace++;
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22. In HTMLPostLED.cpp, the input buffer is read until the content length in the HTTP Header is found.
This length is saved away in the scratch buffer (rgbOut) for latey use.

case CONTLEN:

// if we hit the end of the header [therf there was no content length

// and we don't know how to handle [thaf, so exit with an error

// File not found is probably the yrorgg error, but it does get out out
// Fortunately all major browsers t/in the comtent lenght, so this
/7 will almost never Tail.
if(strlen((char *) pClientInfo->rgbI

) == 0) // cbread may be longer than/just the Tline, so do a strlen
return(JumpToComposeHTMLPage(pc/lientInfo, ComposeHTTP404Error));

/¢ found the content lengths
else if(memcmp{(byte *) szcontentfength, pclientInfo-»>rgbin, sizeof(szContentLength)-1) == 0)

*((uint32_t *) pClientInfo->rgbout) = atoi({char *) &pClientInfo->rgbIn[sizeof (szContentLength)-1]1);
pclientInfo->htmlstate = ENDHDR;

I"EICMD = GCMD:!GETLINE;

Case ENDHDR:

// the header is end a double Wnivryn, so I will get
he. Just keep reading lines until we get to the blank line
ar *) pclientInfo->rghTA) == 0) // cbRead may be longer than just the line, so do a strlen()

uint3z_t i = 0;

o to beyond the ‘0

for%'l = 0; 1 < pClientInfo->£bRead && pClientInfo->rgbIn[i] == "\0"; i++);

// move the buffer to the
pClientInfo->cbRead -= i;
if(pclientInfo->cbread = L)

memcpy (pC1ientInfo-frgbIn, &pClientInfo->rgbIn([i], pclientInfo->cbread);

pclientInfo->htmlstaye = DATA;

else
retCMD = GCMD::GETLINE;

¥
break;

24. We continue to read until the full body of the HTTP message (as specified by our Content Length in
the scratch buffer) js in the input buffer (rgbin).

case DATA:

// we know the|body will be
// body of the|HTTP messal
/) remember we \put the 1
}f(pc1ﬁent1nf0— chread

mall, so just keep reading until wghave the full

read into our input buffer.
?ht in out output buffer usin

g as temp storage
#((uint32_t *) pclientInfo->rgbout))

pClientInfoy=rgbIn[*({uint32_t *) pclientInfo-=rgbout)] = "\0";
retCMD = GCMD: :READ;

else
pClientInfo->htmlstate = PARSE;

break;
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25. We look for the “LEDS=<nbr>" in the HTTP Body, adjust the value character to a zero based integer
ist of chipKIT™ Pins and change the state of the LED.

and index into the ordered

Ccase PARSE!

int Tedstate[HTTRPCLED];
pPattern = (char *) pClient

/4 init all LEDS to LOW
memset (ledstate, LOW, sizeof(le

// read in the LED states
while((pPattern = strstr(pPatter = NULL)
i

int 1;
pPattern += sizeof (szLEDS)

i = (int) (*pPattern - "1’
if(0 == 1 && 1 < HTTPCL
ledstate[i] = HIGH;

¥

// set the LED sta

for(int i=0; i < PCLED; i++)

digitalwrite(rgrReplacerPins [HTTPCICO + 1], Tedstate[i]);

26. Now we must put our modified IOPage.htm on the uSD card. Remove the uSD card by pushing in

on the card until it clicks out.
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27. Insert the uSD card fully into the Micro SD Adapter. Also make sure your adapter is unlocked.

28. Insert the Micro SD Adapter fully into the SD slot on your computer.

29. Windows should notify you of the Removable Disk, Open the folder and view the files.

- AutcPlay

_ Removable Disk (F)
-

Always do this for pictures:
Pictures options
" o Import pictures and videos
L) I‘ using Windows

General options

Open folder to view files
 using Windows Explorer

& Use this drive for backup
using Windows Backup

View more AutoPlay options in Control Panel
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30. If windows does not AutoPlay to the above dialog, open the directory manually from Windows
Explorer

o) | em » Computer » Removable Disk (F) » - | Search Removable Disk (F

ile Edit View Tools Help
Organize ~ Share with = Burn New folder ~ O @
*  Mame ’ Date modifie *
= L|br.ar.|e; £ aboutckhtm 11/19/2013 11
& Digilent 2] aboutdm.htm 11/19/201311
[ Documents & aboutmar.htm 5/14/2014 11:
o) Music £ aboutrma.htm 5/14/2014 11:
&) Pictures £ aboutm.hirn 5/14/2014 11:
& videos & aboutmyT.htm 5/14/2014 11:.
8 Computer @ aboutuc.htm 11/19/201311
£ abeutunc.htm 5/14/2014 11:.
&, Local Disk (C) M Digilent.png 7/26/2013124
= New Volume (D:) ] DPSK.PNG 7/26/2013124
s New Volume (E) I favicon.ico 7/25/2013124 +
s B Dk ) SR F—— ;
I—
. 25 items
-

31. You should see the HTML files on the uSD card.

 Jie) = » Computer » Removable Disk (F) » + [ 42 [ search Removable Disk (72 o

File Edit View Tools Help

Organize Share with + Burn Mew folder >~ 0 @
< NameW . Date modifiec
E@!' ‘;Z:":t &) aboutckhtm 11/19/201311
2 aboutdm.htm 11/19/2013 11
% ai‘:'(me"“ &) aboutmaxhtm 5/14/2014 11:
) 2 aboutmid.htm 5/14/2014 11:
EI :::’:s &) aboutmd.htm 5/14/2014 11:
2 aboutmsd htm 5/14/2014 11:
18 Computer @ aboutuc htm 11/19/201311
2] aboutuno.htm 5/14/2014 11:
& Local Disk (©) 1 Digilent.png 7/26/2013 121
a New Volume (D) @ DPSK.PNG 7/26/2013 121
= ::::::::;L?(H I favicon.ico 7/25/2013 121 +
- E - 4 [— Am— 3
~ 25 items.
-

32. Now drag and drop I0Page.htm from your “Content” directory to the root of the uSD card.

= @B =
&)~ [0 = 10w+ pige » dewebsere » Comem T [ Seorch Cantent 21
Organize v @0pen v Pint  Bum  Newfolder Ex O ®
% Fevoriim 2 Name Date modified e 4 Name Date modified Type =
B Deskiop ) sboutunc htm 5] abourl B.LoY. )] nea e, ATML Do
i Recent Places B/ Digitent prg ] aboutdm htm 11/19/20131100 .. HTML Bocun|S
I8 Downlosds | DPSICPNG M Compur 2] sboutmaxbtm S/4/2014 11:36 AM  HTML Docun|
& OncDrive B twiconico ".iMPI;kKJ & sboutma3.htm /U4 T136 AM  HTML Docun
&) Gene.htm va . 'm &) sboutmat.btm SA4/2014 1136 AM  HTML Docun
B Libearies 8] HomePage htm = N”'V"‘“mm‘] | & sboumapm 4720141136 AM  HTML Doeun
5 Digitent I HTTPSw.zip - l;" “::;_“M &) aboutuc.htm 1/19/2013 1100 .. HTML Docun
= = Remoual 3 3
# Documents ] 10Pagehtm L RSy 2] aboutuno.htm A4 1136 AM  HTML Docun
= i 2011 120 [ Zip 3
Music = Me2, SALR0IL1200 AW JPE jentper 1200AM  PNG image
vl i s | | Sy o
B videos — e T R DV RW Drive 06) AiPcap 4 11 = B
T ——T — r o dfiilent (\ais-nul-FT) (7:) ad| ! L | X
4 I0Pagehtm  Datemadified: 7/222014509PM  Dte crested: 7/21/2014 333 PM 26 items
HIML Document Size: 148 KB -
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33. Remember that IOPage.htm already existed on the uSD card, so you will need to replace the file.

There is already a file with the same name in this location. i

| Click the file you want to keep |

= Copy and Replace
Replace the file in the destination folder with the file you are copying:

1. I0Page.htm
/ ) I0Page (CAMASTERs\18020\mpide\deWebServer\Content)
M Size: 1.48 KB
L Date modified: 7/22/2014 5:09 PM
< Don't copy
Me files will be changed. Leave this file in the destination folder:
1. 10Page.htm
(0 IoPage(F)
M Size: 148 KB

—— Date modified: 7/22/2014 5:03 PM

 Copy, but keep both files
The file you are copying will be renamed "I0Page (2).htm"

34. Remember to Eject the Removable uSD card to ensure all data was written to the card.

» Comp.. » Removable Disk () »

Search Removable Disk (F:)

L

Organize v @ Open ~ Print Burn New folder =~ 0 @
b [ Pictures ~ Name - Date ~

> [ Videos & aboutmaxhtm 5714

£ aboutrmd.htm 5/14

4 (M Computer £ aboutmd.htm 5/14

& & Local Disk (C3) 2] aboutmxd.htm 5/14

I ¢ New Veolume (D) £ aboutuchtm 1171

I ¢ New Velume (E5) q £ aboutunc.htm 5/14

| wm Removable Disk (F) : 772

b 58 kvogel (Wus-pul-fs Bl 7726

> ‘A DVD RW Drive (<) A Open AutoPlay... 7S

> 5 digilent (\Vus-pul-fs] 717

Open in new window
779/

14

P Browse with WinCvs
| %M Network
Share with 3
Open as Portable Device L] 3
@ Gene.htm B Scan with Malwarebytes Anti-Malware d: 7/21/2014 8:17 PM

HTML Docume| [  Scan for threats...

Format...
Eject
Cut
Copy
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35. If you don’t have an Eject menu item, then eject the hardware safely with the hardware manager.

=l
oo //
) [ Sa.‘eIMe Hardware and Eject)/edia

S R &
@ @

Customize...

o 4. B20PM [
Ry W )

36. Remove the Micro SD Adapter from the computer and remove the uSD card from the Micro SD
Adapter.
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38. Since we modified code we will need to recompile and upload the sketch to the uC32. Remember
to wait until it is done uploading.

/

) deWebServer | Mpid @#@ws-zmnﬁns-test = | B

Pk ek e ek e e ek -

i W@ =
A Weh3erver L
A L
Jw L4 Exanple cRipKIT HITP Server implementation Wy
AT Thizs sketclf iz desigmed to work with web browser clients i
i i
Hw******wﬁ****ﬁ mn-mra-ﬂrmrwwa-ﬂrmra-wa-wmn-a-wa-ﬂrxwﬁw*x*w**w*x*x*xw*w*xwﬁw*x*;
i Author: Keith Vogel By
e Copyrighy 2014, Digilent Inc. w g
J.n’wﬁwﬁﬁﬁﬁwﬁﬁﬁﬁﬁ Tﬁ‘ﬁﬁﬁtﬁWﬁ‘ﬁﬁﬁwﬁﬁ'ﬁﬁﬁﬁwﬁWﬁ‘ﬁﬁ‘ﬂ‘wﬁﬁ'ﬁﬁtﬁwﬁﬁﬁﬁﬁﬁwﬁﬁﬁﬁtﬁwﬁﬁﬁﬁwﬁwﬁﬁﬁj’

J.n’*
*
* Copyright fc) 2013-2014, Digilent <ummr.digilentine. coms
Contact Dygilent for the latest wersion.

W+

This program is free software; distributed under the terms of
BiD 3-clfause license ("Rewised B3D License™, "New B3D License™, or "Modified ESD L:

Bedistyibution and uze in source and binary forms, with or without modification,

are nefmitted nrowided that the followming conditinns are met:
m 3
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39. Restart the Serial Monitor.

<8 deWebServer | Mpide 0023-windows-20140605-

File Edit Sketch Tools Help

Webierver

&5 4 Example chipRIT HTTP Server implementation
75 This sketch is desimmed to work with web browser clients

4 Author: Keith Vogel
i Copyeight 2014, Digilent Inc.

Copyright (c) 2013-2014, Digilent <www.digilentinc.com>
Contact Digilent for the latest wversion.

This program is free software; distributed under the terms of
ESD 3-clause license ("Rewized BSD Licensze”, "New BESD License™,

Redistribution and use in source and binary forms, with or witho -
| 1 b

40. You should see the HTTP Server start as before, wait for the IP address so you know what to type
into the browser address line; it should be the same address as before but does not have to be.

/

~
/ =
Supported Rate: 5500 kbps -
Supported Rase: €000 kbps
Supporsted Rase: 5000 kbps
Supported Rate: 11000 kbp=
Supported Rate: 12000 kbps
Supported Rate: 18000 kbp=
Comnecsing o Wifi Netwosk
Wait up to 20 =econds to e=tablish the commec
Wifi Commection CreatedDynamic begin
I= Linked %o the physical neswork
Link status: Oxi
Network Initialized
My IP: 192.168.1.37
Gateway IF: 132.168.1.1
Subnes mazk: 255.255.255.0
Dn=0: IP: 182.1€8.1.1
Dn=1: IP: B.8.6.8
Dn=2: IP: B.8.4.%
Dn=3: IP: B.8.6.8
My MAC: 00:1E:C0:0D:F2:E
|||5 Sockets Listening on IF: 152.168.1.37:80 -
Listening Jockesz = 5 £
I
[¥] Autoscroll Noline ending w | |9600baud
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41. Start Internet Explorer and type in the IP Address in the Address line and enter.

s — — —

ml PN 192168137 0+ ||

|| File Edit Wiew Favorites Tools Help

f-?p Suggested Sites + a Web Slice Gallery * W Wikipedia, the free e

42. Internet Explorer should load the HomePage.htm as before.

http://192.168.1.37/ PR-a HTTP Server Example

File Edit ¥iew Favorites Tools Help
= Suggested Sites + qa Web Slice Gallery v W Wikipedia, the free encycl... a HTTP Remote WOL W Home - NIWeb

BEYOND THEORY

DEIPcK HTTP Example Server

by Keith Vogel

The HTTP Server example abstracts the complexities of creating HTTP Web server hosting pages that can be written in
almost any HTML editor. Once created. just copy your pages onto an SD card and plug it into the $D card reader on your
chipKIT™ board. Restart the server. All links specified 1n the pages should be relative to the current page. or relative to the
root of the SD file system. The default page 1s called HomePage . htm, and this page must exist at the root of the 5D file system.
All files on the SD file system must be limited to the 8.3 file naming convention; appropriate extensions should be used on
vour files. The 8D file svstem can contain HTML pages, JPEGs, GIFs, ICOs, TXT, MPEGs, WMV, ISs, and XMLs for
download to the browser; however. only the two/three-letter extensions may be used for each file type. The content type
specified to the requesting browser 1s determined by the two/three-letter file extension

In addition to pages stored on the SD card. it is possible to add active pages that are dynamically created by writing a compose
function and specifying the accessing URL to the server. These dynamic pages can respond to browser HTTP GETs, PUTS. or
p0sTs and can dynamically interact with the resources on the chipKIT board. One example is to create a dynamic page that
talks to a camera that 1s connected to the board, and then have 1t take a picture and compose a JPEG picture. In designing vour
HTML pages you can use URLs that reference local SD files, dynamically created pages, or absolute URLs to other sites
embedded in vour HTML pages. For example, if you want to see some locally hosted pages on the SD card, checkout the page
about The chipKIT MPIDE Svystem. Or. you can go to another site like the Digilent products page at Digilent Inc.

For an example of how to use a Form to POST data to a URL on your server. checkout Posting a Form.
Adding Gene's sample page. checkout Gene's Page.

The HTTP Server uses a highly cooperative embedded programmiggrfiodel where multiple connections and pages can be
processed concurrently. To ensure this works reliably, any cpdewritten for the server's loop () function or composing pages
b d bha rittas & s bing ih o L, o " ) 1o o o o e e addl.

Click on the “Posting a Form” link to get to your updated IOPage.htm.
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43. Now you should see 8 LED entries instead of 3.

http://192.168.1.37/10Page htm I 10 Page

File Edit View Favorites [Tools Help
2 HTTP Remote WOL ¥ Home - NIWeb
|

Web Slice Gallery v\ Wikipedia, the free encycl...
|

w5 [$] Suggested Sites v &

|

BEYOND THEORY

Current statgfof the Button / Switch:

Change the state of the LEDs and hit submit. See how the uC32 LEDs respond.

44. You have modified a dynamic HTML page.
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END LAB 3
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