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How to Use this Guide

This Guide inot adza Smakual in the traditional sense. Instead, it isinformal worlbook for a
variety of different embedded web server projects.

Prerequisites z If You Can Ping, You Can Use This Thing!

This guide is not intended to teach a user basic Internet and TCP/IP networking skills. In order to use the
information in this guide, you should be able to configure your Rabbit device for your network so that

you can ping it with a PC connected to the samaévork.

The first test program you should run before starting this guide iPINGME.Gample program
located in the GDCRABBIT_XX\$AmpleSTCPIHCMP directory.

Getting Help with TCP/IP and Wi -Fi Setup
You have plenty of options if you need to delp with basic TCP/IP and i

1. Rabbit has a guide naméih Introduction to TCP/IRwailable here:
http://www.rabbit.com/documentation/docs/manuals/TCPIP/Introdtion/index.htm

2. Rabbit has a guide namédh Introduction to WiFiavailable here:
http://www.rabbit.com/documentation/docs/manuals/WiFi/Introduction/WiFilntrodi

3. In addition, yourRabbitdeviceR a ! a S Nhoald hgvezh dhapter dedicated to TCP/IP.

4. All of our most current documentations on our web site
http://www.rabbit.com/docs/

The Study Guide or the Short Cut?

The chapters build on each other and one good approach would be to work from the beginning of the
workbook to the end as a learning experience. Another equally valid approach would be to scan the
chapter headings to find something similar to youojpct and use the example there as a starting point.
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Dynamic C Code

A text box containing code written in Dynamic C will have a gray background.

void main()

{
}

printiG@ L 'Y 58ylYAd / O2RS¢

HTML Code
A text box containing HTML code will havilgat greenbackground.

<html>

<head></head>

<body* am HTML Codgbody>
</html>

XML File
A text box containing XML will havéole background.

<l--My XML file-->
<Stuff>

<My_File>l am an XML File</ My_File >
</Stuff>

Provide us with Your Feedback
If there is something that:

e Does not work

e Could be explained better
e You think is missing

e You like

Please, let us know bymailingsupport@rabbit.com
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Chapter 1 - The Server-Client Relationship

Web pages are not dynamiit nature. With some clever coding we can produce dynamic behavior, but
first we should understand the inherent limitations of the relationship between the HTTP server and the
client running a browser like Internet Explorer or Firefox.

B HTTP Server PC Client
HTML... No Connection

1 HTTP Server PC Client
HTML. Client Requests
HTML File
2 Server Delivers _
HTTP Server Copy of HTML PC Client
HTML... Flls HTML
Copy
\//“
3. HTTP Server PC Client
HTML... No Connection HTML
Copy

The important thng to notice is that there is noontinuousconnection between the client and the web
server. (After the HTML page has been served, aould shoot the server withshotgun, and the client
would not noticebecause it already hake data.)
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Example z An Analogy for a Normal HTML page
If we pretend that | am the server and you are the client we can recreate this relationship.

0. You are in your car and iraBhome watchingny TV.
(No connection between client and server.)

1. If youwant drections to the pizza pbor, you call me.
(Client requests data.)

2. | tell you how to get there.
(Server supplies data.)

3. We hang up.
(No connection between client and server.)

4, ,2dz 3SG GKSNB o0dzi y2¢ &2dz OFyQl FAYyR (KS

5

(Client makes new request foath.)

5. | tell you where to park
(Server supplies data.)

6. We hang up.
(No connection between client and server.)

The key concept here is that there will be fresh data without a new request to the server

This is how a web server typically works. Aryeeay to demonstrate this is to loadnseb page and
then unplug yout / Exlernet cable. Theebpagewill not notice that it doesmot have access to the
web server anymorbecause it ha already been loaded

TIP: Auto-refresh ing the Page is an Qption
With a bit of HTML codim the head elementyou can have the page automatically refresh itseld
given time interval.

<meta http-equiv="refresh" content="300" >

The value in quotes afterontent is thenumber of secondantil the page automatically feeshes itself.
If you wanta differenttime interval, we coulctchange the value afontentin our refreshing meta tag
This example would refresh the page every 5 minutes (300 seconds).

In an autcerefreshing example, you would call my phoesery 5 mnutes fornew instructions to the
pizza parlor

8| Page
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Chapter 2 - Embedded Devices have a limited CPU budget

The PC viewing the web page typically has more resources than the Rabbit Web $ewean use

that to your advantage by pushing the heavy liftmg to the browser.. &8 Ol t f Ay3 2y GKS t/
and CPU, we can have very complicated sarile or animation and still be very responsive as a web

server without overly taxingur embedded device.

You can create very complicateode in the browseusing:

e HTML
e Java Applets
e JavaScript

e Flash

° AjaX

¢ Yahoo User Interface
e Canvas

e tfSyie Y2NB (2 0220X

Serverside scripts are not an option. While these might work just fine on a Linux web server, the Rabbit

g2y Qi 0SS |6fS G2 NHzy odessiBoypdwer réq@r&dyfo hariflle thein migit odmdk&k = G K S
itabadchoice!l 3J22R NHzZ S 2F GKdzYo G2 NBYSYOSNI A& GKFG |y
work because it would require a special commdanterpreter from the Rabbit.

You cannot use the followy serverside scripting languages or programs:

e Java Servlets

e PHP

e SQL

e Apache

e MediaWiki
e WordPress
e 90G0X

Question z How Much Can this Little Guy Handle?
Canthe new Rabbiwi-FiMinicore serveinteractive web pages ith the Rabbit 5000 processbr

Answer 7z Quite a Bit!
Rabbit has been serving scripts and animations since the Rabbit 2000 and you can see an example in the

CA\DCRABBIT_9.62ampleSOP7200TCPIFFLASH_XMLpEogram
That flash sample is running time Rabbit 2000 at 22.1 MHz with 256K flash an8KLSRAM.

TheWi-FiMinicore runs at 75 MHz with MB of flash and 1 MB of SRAM and it kvibck the sockets
off the Rabbit 2000.
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Chapter3-#1 1 AECOOA UT OO0 2AAAEOB80O 4#07) 0
In Dynamic C you can configure all the TCP/IP settings in the main meé&u un

OptionsA Project OptionsA Defines
Here is one examplesed for an RCM5600W Wi MiniCore

Project Options

Communications | Compiler | Debugger Defines I Targetless |

Global Macro Definitions:

TCPCONFIG =y

. PRINARY STATIC IP = "192.168.42.197";
. PRIMARY NETHMASK = M255.255.255.0%:;
MY GATEWAY = . "192.168.492.2";
MY NAMESERVER = M19Z.:168.92.2";

WIFI_USE_WPA;

WIFI AES ENABLED;

IFC_WIFI_SSID = "Digi_Booth";

IFC_WIFI_ROAM ENABLE = 1;

IFC_WIFI_ROAM BEACON MISS = 20;

IFC_WIFI_MODE IFPARAM WIFI_INFRASTRUCTURE;
IFC_WIFI_REGION IFPARAM WIFI REGION AMERICAS:
IFC_WIFI_ENCRYPTION = IFPARAM WIFI_ENCR_TKIP;
IFC_WIFI_WPA PSK PASSPHRASE = "digiz009";

0K Cancel Help

The settings shown above were ussih tradeshowvith an RCM5600W Y our own settings will be
different depending on which Rabbit you choo®éii or Etlernet) and the settings of your local
network. Your network administratoshould be able to help you cbgure your device for your network
to avoid hidden pitfalls like proxies, blocked ports, and firewalls.

Remember that you shoul@st your settings wih the PINGME.Gample program in the
CA\DCRABBIT_XX\%dmplesSTCPIHCMR directory.

10| Page
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Chapter 4 - Serving a Basic Web Page
Serving a web page with the Rabbit is very easy.

Here is arexample of a simple web page:

<html>
<head></head>

<body>
Hello World!
</body>

</html>

The page generatdbe following in the browser:

Hello World!

If you have configured your TCP/IP settigigs can serve the basic web page with a Rabbit device and
the following Dynamic C code:

#use "dcrtcp.lib"
#use "http.lib"

#xiY L2 NI éadld: vibBchiml"  index_html

SSPEC_MIMETABLE_START
SSPEC_MIMERAtmI", "text/html")
SSPEC_MIMETABLE_END

SSPEC_RESOURCETABLE_START
SSPEC_RESOURCE_VE{index.html", index_html)
SSPEC_RESOURCETABLE_END

void main()

{
sock_init_or exit(1);
http_init();
tcp_reserveportf0);
while (1)

{

}

http_handler();
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Prep Work z Libraries and Files
The two#usestatements link the software libraries necessary for TCP/IP and HTTP.

#use "dcrtcp.lib"
#use "http.lib"

We use the#ximport keyword to bringthe files we neednto the Rabbitor the web server. During
compile time, these files wilie copied from the PC running the compiler into the XMEM on the Rabbit.

| EA Y L2 NIhella wiirldh§rd' k index_html

The#ximport keyword exgcts a filename with a path on the PC running the compiler

(& LI Héldé world.html") and a local filenamevhich will provide the physical address in XMEM to the
program {ndex_html). Notice that the local filename (@ymbo) and the filename on the P@d/ Qi KI @S
to match.

The MIME Table z Everyone Loves a Mime

Multipurpose Internet Mail Extensions (MIME) is an Internet standard that extends the format of HTTP
to support:

Text in character sets other than ASCII
Norttext attachments

Message bodies witmultiple parts

Header information in no#\SCII character sets

To T To o

The MIME table is where we describe the types of resources our web page will use. This page uses an
HTML file, but we could also add other resource types like GIFs, JPEGSs, or scriptiMgdilesly need
to define the resource type one timand then younayuse as many of those items as you like.

For example, with the MIME table below, | cosletveas manydifferent HTML pages as | like. If | added
support for GIF images, | could haagmany of those as | like as well.

SSPEC_MIMETABLE_START
SSPEC_MIME(".html", "text/html")
SSPEC_MIMETABLE_END

Ly GKS SEFYLXS 16208 68 LI aa Ay (62 | NBdZYSydao
GaKYOlf ¢ 2N al K imetstamplard NISE/typé for dag Bml file/fo shof ihét it is a text
file and should be treated as html.

You can find MIME types for all types of Internet files in the MIME specificatiter® are just a few of
the file types you might work with.

File Exension MIME Type File Extension MIME Type

.html, htm text/html xml text/xml

.CSS text/css Js application/xjavascript
.gif image/qif pdf applicationpdf

Jpeg image/jpeg .doc application/msword
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The Resource TablezO- 08 &EIT Ah - AAQwebseve®Oi AEAOAR - O

The Resource table is where we associate names of web server resources with references to items in

actual memory. Here we showaffeN2Y SEGSYRSR YSY2NE ARSYGAFTASR | a
the file from root memory or a FAT filewasll. ¢ KS wS a2 dzNDOS ¢ I 6 f/BdeShilds OG & | 1
and an address in XMERdex_html).

SSPEC_RESOURCETABLE_START
SSPEC_RESOURCE_XMBEM"/index.html", index_html)
SSPEC_RESOURCETABLE_END

Unlike the MIME table, | need to place every resoungkan on using in my web pages into this table.
That means if | use 500 different .GIF files, | need 500 different entries here.

The Main Code
Looking at thddynamic @nain codewe only need four lines to get our sengwing Most of these are
simpleinitializations to get things up and running.

void main()

{
sock_init_or_exit));
http_init();
tcp_reserveportf0);
while (1)

{

}

http_handler();

Thesock_init_or_exit()function nitializes the TCP/IP device and attempts to bring it Tipisfunction

will print out the IP address obwr server at startuff you pass it a nozero parameter(ln our case,

S INB LI aaiay3ad I amé a2 GKFG AG RAA&LX fthewel KS y S g
SSNISNJ R2Say Qi tadeitWhe pragtald Wil thissfinttibris gobdEfor debuggind is

not a great choice for a final application that may wémhandle a failure in some way besides exiting

the program.

sock_init_or_exit(1);

Thehttp_init() functioninitializes the wé server. Bsening port 80 for our embedded web servaiill
yield a performance increase(Thetcp_reserveport()function is completely optional.)

http_init();
tcp_reserveport(80);
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The HTTP handlérives the web servesind you should repeatedly k#he http_handler() function in a

loop. It will also drive the TCP/IP stack which makesmore commontcp_tick()functionunnecessary.

The tcp_tick() function drives the TCP stack aistias with the tcp_tick() functionhe faster you call

the http_handler, the more responsive yolUCP/IP performance will beg(For more information on

tcp_tick)F YR LINPINF Y& GKFG dzaS AdX NBIFIR GKNRdAAK (KS 5@
Volume 2.)

http_handler();

TIPz$ T T @héke Your Embedded Web Server

If you run into an issue with the web server being slpay canadd a timer to see how long it is
between calls to the serverThe code shown belows a little debugging trick you can use thatl tell
you how longyour codeis taking you between tla to thehttp _handler() function.

void main()

{
unsigned longime_0; //used to store a time from MS_TIMER
time_0 =0; /linitialize to zero

sock_init_or_exit();
http_init();
tcp_reserveport0);

while(1)

{
printf("time elapsed = %lu",(MS_TMER- time_0));
http_handler();
time_0 = MS_TIMER,;

If your web server is noresponsive, gu may have a function that is blocking for too long and it could be
strangling the web server. One way to solve this issue is to add occdsigpnddandler() function calls
into your blocking functiosito ensure that the web server is able to keep up.
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TIP - Using a Costate as a Throttle
AnotherL)2 3 aA0Af AGe A& G2 dzaS 5@yl YAO [/ Qa Ozadl d
The main cod below shows one possibility.

void main()
{ . .
int j;
sock_init_or_exit));
http_init();
tcp_reserveportf0);

while (1)

{
http_handler();// Run as fast as possible!
costate /IThrottle back the C code so we can drive the web server
{

waitfor (DelayMs{(00));
printf("j = %dr", j+);

}
costate /[Throttle back your function so we can drive the web server
{
waitfor (DelayMs{00));
/lYour specialfunction here
}

The code shown above escostatecooperative multitasking with th®elayMS(¥unction to restrict the
printf() function so that it only executes once evdB0 millisecondsndyour specialfunction executes
every 400 millisecondsThatallows us to control the amount of time we dedicate to our web server.

More Web Server Examples
See the STATIC.C program in tA®@ CRABBIT_XX\%AmpleSTCPIHTTP directory for another simple
example. This directory is filled with different examplesing the Rabbit embedded web server.

More Costate Examples
See the COSTATEL.C, COSTATE2.C, and COSTATE3.C example programs in the
CADCRABBIT_XX\%3AmpleSTCPIHTTP directory for more cooperative multitasking examples.
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Chapter 5 z Introducing RabbitWeb

RabbitWeb takes HTML pages containing Rabbiti&gsand convertdhem into normal text html, or
data. That text could be HTML code or any other text filde can use RabbitWeb to make a web

browserinto an interactive interface foour embedded contrdéer.

RabbitWebmakes displaying data from the Rabbit very easy.

1. When the client requests the HTML file, the Rabbit still has an HTML file with RabbitWeb tags
included. When the server receives the request for the HTML file, it passes the file through the

RabbitWeb preparser.

2. When the RabbitWeb prparser is finished, the RabbitWeb tags have been replaced with plain

text.

3. The modified vesion of the file will be servet the client.

RabbitWeb Pre-parser
Strips RabbitWeb Tags

HTML + RabbitWeb

—

2

HTML

MiniCore Web Server
(Ethernet or Wi-Fi)

Client
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Chapter 6 - RabbitWeb and the Amazing <?z> Tags

The RabbitWeb sigting language has some basic functionality that allows easy integration with the
embedded deviceRabbit uses a series oPz>tagsthat will be interpreted and replaced before the
page is served.

Here are three basic functions of RabbitWeb

The Echo
In order to display the value of a variable you will usegbhotag.

<?z echo($My_Data) ?>

This will replace the tag with the value of the My _Data variable on the Rabbit embedded device.

The Conditional
In order to test against the value in a variableiyeill use anf statement

<?z if My _Data == )?>
ALERT! ALERT! ALERT! (Could be any HTMiorctmkes)
<?z}7?7>

This can be used to add or remove text from a file depending on the value of a variable on the Rabbit
embedded device. Inthesnifpi | 62383 HKSY GKS aé g5 AER®I NAF o6t S )
YSaalr3asS gAatft 06S LINBaSyid Ay (GKS FTAfSo ALRRESY (KS ae
message will be stripped out.

The Loop
This for loop can be used to repeat common text andandy for displaying the value of an array.

<?z for ($A = 0; $A < 5; $A++) { 7>
<?z echo($My_Data[$A]) =br>
<?z}7?>

This can be used to display all the elements of an array on the Rabbit device or just to repeat large
blocks of text. In the snippabove, the first five elements of the My_Data array will be displayed in the
file. (The<br>tag s normal HTML thandicates anew lineon the web page.)
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Chapter 7 - Using RabbitWeb in a Basic Web Page
58yFYAO / O2RS R2S3&yowse RABitepA NS Y ye OKIy3Sa

Dynamic C Code
The code below demonstrates some mimbtranges for handlingRabbitWeb.

#define USE_RABBITWEB 1
#use "dcrtcp.lib"
#use "http.lib"

#ximport "samples/tcpip/http/pages/mypage.zhtml" mypage_zhtml

SSPEC_MIMETABLE_START
SSPEMMIME_FUNCEhtm!", "text/html", zhtml_handler)
SSPEC_MIMETABLE_END

SSPEC_RESOURCETABLE_START
SSPEC_RESOURCE_XMEMF|i(page_zhtml),
SSPEC_RESOURCE_XMEMiRHE(zhtm!", mypage_zhtml)

SSPEC_RESOURCETABLE_END

int My_Data; //Create a global ariable
#web My Data//Register it as a Web Variable

void main()

{
My Data =2009
sock_init_or_exitl);
http_init();
tcp_reserveport0);
while (1)
{

}

http_handler();

Include theRabbitWelpre-parserby putting thisRabbitWeb macro into yor code.

#define USE_RABBITWEB 1
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Thechangeto the MIME table runs the .ZHMTL file through #idTML handler which aRabbit
functions to replace all thetags. Notice that we are using th 8 SPEC_MIME_FUNgion instead of
SSPEC_MIME

SSPEC_MIMETIAB START
SSPEC_MIME_FUNC(".zhtritext/html", zhtml_handler)
SSPEC_MIMETABLE_END

You could also run any other text file through the .ZHTML handieg theSSPEC_MIME_FUN@cro.
Thisincludesstyle sheetsJavaScripts, XMl other textfiles as wé.

We declare theMy_Datavariable globally and then register it using the #web statement.

int My_Data; //Create a global variable
#web My_Data//Register it as a Web Variable

TIP z You CanLimit the Possible Values

You can also place limits on the adnlie to ensure that it falls within bousdies that you set. If you

want your integer betweern and 1000, you can enforce that limit in the #web statement by changing it
to:

//[Restrict My_Data value to betweeh- 1000
#web My _Data (($My_Data %) && ($My_Data < 1000))

Thiscouldprevent your user from entering garbage dattoigour web interface. You might use this
restrictionto easily prevent a dividby-zero error.

The HTML Code
Here is a simple web pagéth the RabbitWeb tag includethat pointsback to the My_Data variahl€]l
have placed the RabbitWeb echo tagimd greentext.)

<html>
<head>
</head>

<body>
My_Data =<?z echo($My_Data) ?>
</body>

</html>
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If the My_Datanteger@l NA I 6f S A& SldzZt (G2 WHnepdwserwly GKS wl 60A
automatically edit the HTML file before itservedto a browser. (I have shown the new datakiold
text.)

<html>
<head></head>

<body>
My_Data =2009
</body>

</html>

The page generates the following in the browser:

My Data = 2009

Still Not Dynamic!

{K2dz RYyQl wlo6o0AG2S06 2dzadG YI 1S dhdagthddenBSandiegtl YA OK
relationshipwe demonstrated at the beginning of thicorkbook RabbitWehis just a tool for pre

LI NEAY 3 RFEGE Ay G Kd anythirg magiedl tb e HTWIRfile xhat makesSt dyyiamit.

After the modified HTML page is served to the client, it is stuck with that version of the page until the
user refreshes the page. A request for a new page will gen#iTML fildoack through he RabbitWeb
pre-parser and thahew copy will contairthe most currentvalueinstead of the RabbitWeb tags
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Chapter 8 - Our First Dynamic Web Page

In order to show new data, we can include a meta tag to request that the page automatically reload.
Thishas the advantage of being very easy to do with a single line of HTMlinctbdehead element of
the HTML file

Here is the same page with the meta tag in the header asking for an automatic refxeshta tag is an

l ¢a[ G 3 6A0Kdata ab8BubthaRdated & 20NB S YSGlF GF 3a FNB LX I OSF
the HTML file.)

2 KSYy GKS LI 3S Aa ft2FRSR Ay (GKS ONRGASNE GKS dzaSND
the server every 5 second§You will see the automatic refresh requesbinld text and the RabbitWeb

tag inbold greentext.)

<html>
<head>

<meta http-equiv="refresh" content="5" >
</head>

<body>
My_Data =<?z echo($My_Data) ?>
</body>

</html>

' dadzYAy3d GKS aeyes5FdF Ay dS3SN doubtiie RébiStWebiple NI &4 | G W
parser it will look like this:

<htmlI>
<head>

<meta httpequiv="refresh" content="5" >
</head>

<body>
My Data 22009
</body>

</html>

And the browser will display this:

My_Data = 2009

21| Page



The page will still refresh eveByseconds, and the Rabbit will still send a copy of fresh data even if it has

not changed.If we assumehatl FGSNJ p aS0O2yRa (GKS @FftdzS 2F aeuys5lt dl
changeshowing the new valuas it passes through theabbitWeb preparse. (I have placed the

updated data irbold text.)

<html>
<head>

<meta httpequiv="refresh" content="5" >
</head>

<body>
My_Data =1967
</body>

</html!>

If the value on the Rabbit has changed, when the page refreshes it will display new ddteslike

My_Data = 1967

Updating the Dynamic C code
If we changethe main code in the previous example, we can watch the value of the My_Data variable
change.(l have placed the new line of codeliald text.)

void main()
{
My_Data =2009
sock_init_or exit(1);
http_init();
tcp_reserveportg0);
while (1)
{
http_handler();
My Data++; //Update the value of My_Data continuously

Thisexamplecan work as a very simple dynamic web page for your embedded controller but it is
wasteful when we gnsider the client and server relationship. If the web page is large with JavaScripts,
cascading style sheets, and other resources, it is not an efficient way toyecsta.

If your web page is small and simple this is a good solution, but if yowanlyto pass data there are
better ways like XML which we will consider later.
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Chapter 9 - Using a Conditional z The Mighty IF

A lab technician looking at a simple refreshing web page with a changing value might not notice the
numbers toggling back andrt. If we could radically change the text in the HTML page we could make
an alert more noticeable.

Bycreatinga simple web page we calemonstrate how tadisplayan interesting alert by completely
changing the HTML codéith RabbitWeb

Dynamic C Code
If we tweak the main code again, we can set up our test alert to see how the HTML code will change.

¢tKS O2RS aKz2gy o0St2¢ tSI@Sa aeys5FdlF Ay (GKS a322Ré
G tdzS Aa G233ftSR G2 daseconds, the valdelindvg Hata willyalteindteS NI & 90S
0S06S Sydadmm &b

void main()

{
My_Data =1,
sock_init_or_exit();
http_init();
tcp_reserveportg0);

while (1)

{
http_handler();

costate /] Costate to toggle between 1 and O every 8@ands
{

waitfor ( DelaySec3());

My_Data = My_Data 1 /Ibitwise XORMy_Data(0 or 1)

Notice that the web server is driven as fast as possible while | have restricted the execution of the
My_Data toggle to ore every 30 seconds by using the D8kg() function with the costate
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HTML Code- Two Web Pages in One File

YY26Ay3 GKFG GKS aeyes5Fdl @FENARFOoES OFy Sldzad f SAGKS
statement to include or exclude blocks of codéote that this page includes a refreshing meta tag in the

header that will reload the page every 5 secon{ifiave placed the dynamic HTML codeaid text

and the RabbitWeb code lmold greentext.)

<html>

<head>

<meta httpequiv="refresh" content="5>
</head>

<body>

<?z if My_Data == )?>
ALERT! ALERT! ALERT! (Could be any HTML code)
<?z}7?7>

<?z if My_Data == ¥)?>
HAPPY HAPRDY JOYX 6/ 2dZA R 6S lyé I ¢a][] O2RSO
<?z}7?>

</body>
</html>

In our first operating condition, @bitWeb will parse the HTML file and the served file will look like this:

<htmlI>

<head>

<meta httpequiv="refresh" content="5" >
</head>

<body>

HAPPY HAPB®Y JOY(Could be any HTML code)
</body>
</html>

¢tKS ONRBGASNI gAff RdealLX & GKS al l LILRE YSaal

HAPPY HAPPY JOY JOY!! (Could be any HTML code)
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client requests the new page, it will be reparsed and the HTML file will look like this:
<html>
<head>
<meta httpequiv="refresh" content="5" >
</head>
<body>
ALERT! ALERT! ALERT! (Could be any HTML code)
</body>
</html>
l'YR GKS LI 3IS gAff RAALIX I E (GKS a! fSNIé¢ YSaal 3Sy

ALERT! ALERT! ALERT! (Could be any HTML code)

Tip z Want More?

You couldalso use this with any text file passed through the RabbitWekpgarser. This could include
JavaScripfiles and XML files too. With a little creativity, you could create dynamic data files for any
situation.
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Chapter 10 - Interactive Web Pages Made Easy
Displayng data iggreatbut in order to use a web page as a user interface, we need the ability to both
display and change data from the web page. Fortunately, RabbitWeb makes this veag asdly

Adding a Submit Button
Here is a variation on ouret page with &ubmitbutton added.

By using an HTMbrm element we allow the user to enter information and we send this back to the
web server as an HT pBst transaction.

<form action="/index.zhtml" method="post">

The HTML code has arput elementwhich is defined as &xt box. Thevalueattribute allows us to
display an editable text string automatically when the page loatie REbbitWebechotag shown in
green bolded textcopies the current value of thiely Datavariable into the editabléext field.

<input type="text" name="My_Data" value=¢?z echo($My_Data) ?>

We have also defined submit button asnput type and the submit button. You can change the text
displayed on the submit button by editing the quoted text after traue attribute.

<input type="submit" value="Submit">

<html>

<head></head>

<body>

<form action="/index.zhtml" method="post">

My_Data = <input type="text" name="My_Data" value=*?z echo($My_Data) ?> <br>
<input type="submit" value="Submit"> <br>

</form>

</body>
</html>

With a submit button on the page any changes will be passed back to the server automasoaiiya
posttransactionwhen the user presseSubmit
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3 My Page - Mozilla Firefox

File Edit View History Bookmarks Tools Help
@ v C X G (L [hepiinoz.i68.1.197jindex.ahim vy -] [[Gl[ oo

[ Most visited IV Gmail #7 Hotmail 9 News 5] Latest Headines W/ Wikipedia

My _Data = (2009 ]

Updating the Dynamic C code
If we change the main code in the previous example, we canwhe value of the My_Data variable

changeib @ Y I YAO / Q& {resdorisdto theickaRgssentdrafl by the user on the web page.
(I have placed the new line of codehiald text.)

void main()
{
My_Data = 2009;
sock_init_or_exit(1);
http_init();
tcp_reserveport(80);
while (1)
{
http_handler();
printf("My_Data = %dr", My_Data); /Continously printa € W5 I 0 Qa @I f

Want More?
For anotherexamples that demonstrate how to update a variable on the embedded controller from a

web interface see the UPDATING.C example program in the
CADCRABBIT_XX\%AmpleSTCPIFRabbitWeb directory.
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Chapter 11 - Detecting User Input from the Web Page

2A0K Iy SYOSRRSR O 2ty iaNBoftriggdmal intdrriipt Seritigé ebiitinedaglseztiodznt

external feedbackIn a similar manneiRabbitWeb allows you to directly call a function when a user
changes a value with the web interface.

In order to demonstrate this, we can use the same HTML code with the Submit button as efoaee
left the RabbitWeb tag irgreen boldletters so it is easy to see.)

<html>

<head></head>

<body>

<form action="/index.zhtml" method="post">

My_Data = <input type="text" name="My_Data" value=?z echo($My Data) *> <br>
<input type="submit" value="Submit"><br>

</form>

</body>
</html>

Adding a Callback Function to the Dynamic C Code
Our previous code needs to be changed slightly to handle RabbitWeb.

#define USE_RABBITWEB 1
#use "dcrtcp.lib"
#use "http.lib"

#ximport "samples/tcpip/http/pages/mypage.zhtml" mypage_zhtml

SSPEC _MIMETABLE START
SSPEC_MIME_FUNg(tml", "text/html", zhtml_handler)
SSPEC_MIMETABLE_END

SSPEC_RESOURCETABLE_START
SSPEC_RESOURCE_XMEMF|bi(page_zhtml),
SSPEC_RESOURCE_XMEMiRHdE( zhtml!", mypage_zhtml)

SSPEC_RESOHREBLE_END

int My_Data; //Create a global variable
#web My_Data//Register it as a Web Variable
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int My_Data_update(void) //Callback function that prints the change
{

}
#web update My_Data My_Data_update

printf("My_Data changed to %di", My_Data);

void main()

{
My_Data =2009
sock_init_or_exitl);
http_init();
tcp_reserveport0);
while (1)
{

}

http_handler();

Just as before we create a global variable and register it with the web server.

int My_Data; //Create a global variable
#web My _Data//Register it as a Web Variable

Then we createa function we would like to call when the web registdivariable changes. This
function is called aallback function This function is simple, but it could be anythyay like

int My_Data_updag(void) /[Callback function that prints the change
{

}

printf("My_Data changed to %di", My _Data);
Finally, weregisterour callback functiorio tie it to the state ofthe variable This will causeur callback

function tobe called when the value chges.

#web_update My _Data My _Data_update
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t

e up at

o AGed to ZOART
_Data changed to
Hy_Bata changed to 2003¢

Other Possibilities?

See theWEB_UPDATE $ample program in the MCRABBIT_XX\U$AmplesTCPIFRRabbitWeb
directory for another @ample. Remember that you can create complicated behavior with yaillmack
functions. When the clierdthanges a valughe callback functiorcould

e Set a flag to trigger some behavior

e Send data from a serial port, TCP socket, or UPD socket

¢ Change thetste of a digital output

e Set a pin as either a digital input or an output

e Anything else the Rabbitcoul®d g A G K | y2NXIf FdzyOliAzy OFf X
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Chapter 12 - Creating Loops in RabbitWeb to Display Arrays
We can create a web registered array in our code like thi

#define USE_RABBITWEB 1
#use "dcrtcp.lib"
#use "http.lib"

#ximport "samples/tcpip/http/pages/mypage.zhtml" mypage zhtml

SSPEC_MIMETABLE_START
SSPEC_MIME_FUNZgHtml", "text/html", zhtml_handler)
SSPEC_MIMETABLE_END

SSPEC_RESOURCETABLE_START
SSEC_RESOURCE_XMEMFIL Efypage_zhtml),
SSPEC_RESOURCE_XMEMiRHE(zhtm|", mypage_zhtml)

SSPEC_RESOURCETABLE_END

int My_Datd5]; /ICreate a globalarray
#web My_Data /[Reqgister entire arrays as an array of web variables
/[#web My Data[0] //Registers only element 0 in the array

void main()
{
My Data] =2009
My Datall] =201Q
My DataP] =2011;
My_Data] =2012,
My_Datafl] =2013

sock_init_or_exit();
http_init();
tcp_reserveportg0);
while (1)

{

}

http_handler();

You can register the entire array in one statement by using the array name.
#web My Data//Register the entire arrapf web variables
If you prefer you can register individual elements in the array instead.

#web My Data[0J/ Registers only elementil the array
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The HTML Code
You have multiple options for displaying the values in your array. This exasipdean HTML tablsill
work, but requires more code on your paOnly thebold greentext is related to RabbitWeb.)

<html>

<head>
<meta httpequiv="refresh" content="5" >

</head>

<body>

FGFL0ofS 02NRSNI émMEéEDR

<tr>
<td>=<?z echo($My_Dafa]) ?></td>
<td>=<?z echo($My_Dafd]) ?></td>
<td>=<?z echo($My_Dafa]) ?></td >
<td>=<?z echo($My_Daf8]) ?></td>
<td>=<?z echo($My_Dafd]) ?></td>

</tr>

</table>

</body>

</html>

You could also use a RabbitWieb loop to display the My Data array. RabbitWselipting includes a
series of canned logpontrol indexes you can usefior loops like the one above. These cover the range
2 PQ WiD2 | Y Re dn andigizyd integer value

<html>
<head>
<meta httpequiv="refresh" content="5" >
</head>
<body>
FiGloftS 02NRSNI émMéD
<tr>
<?z for ($A = 0; $A < 5; $A++) { 7>
<td><?z echo($My_Data[$A]) &#td >
<?z}7?>
</tr>
</table>
</body>
</html>

These two pages are functionally identical anatiowill refresh the page every five seconds as well
using the refreshing meta tag we discussed earlier
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TIP - A Sneaky RabbitWeb Trick for Arrays

Another advantage isthavenA ¥ L R 2y Qi siZe fabhiWed &6 deteddiNdutdmatically by
using thecount() RabbitWeb scriptingunctionin myfor loop. The code shown below walitomatically
loop throughany sizearray when parsing the file(The <td> tags are part of the HTML table.)

<?z for (8 = 0; $A <ount($My_Data 0), $A++) { ?>
<td><7?z echo($My_Data[$A]) &#d>
<?z}7?>

| have set the second parameterafunt()ii 2Q W6 SO dzaS a& Y5 G A aWhatif 2y S RA Y
My_Datawasa multidimensional arrayike My _Data[5][5][3? If | wanted to get to my second
RAYSYyaArz2y LiQgs 2 gRRI2IVASG I 4 2 (irkoSouid(KAAYNIRI SR ARG yFa Ali2kyS W

Here is the HTML page created by the RabbitWeb &apitwill be identical for all the examples |
described above.

) My Page - Mozilla Firefox

File Edit Wiew History Bookmarks Tools Help

@ - C XK @ [ [] |nepiif192.168.1.197)

[ Most visited P Gmail 4 Hotmail = ' Mews = | Latest Headlines \X/ ‘Wikipedia

2009 [2010 (2011 [2012 |2013|

Want to Try More?

Thisisa good examplef how you an list a large number of valuesoin the controller very easily,
howeveryou @an also combine this witla conditionalf statements to produce different effectd-or
example, you an set thebackground of each table cell to green when Mg _Datavalue is good and
change it to red when there is an alarm.

Take a look at the ARRAYS.C program in iiCRABBIT _XX\$AmpleSTCPIFRabbitWeb directory
for another example using arrays.
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Chapter 13 - Adding JavaScript with RabbitWeb to your HTML Pages
It is important to remember that RabbitWeb is not restricted to parsing HTML code and it can also be
useful when working with JavaScript.

Initializing JavaScript Variables with RabbitWeb
This JavascrighownbelowR 2 Sa y Qi R 2 initialzévariibleghBwedertifioes providea
usefuldemonstraton. (JavaScripitems arein bold black text and the RabbitWels in bold greentext.)

<html>

<head>

<script type="application/xjavascript">
function my_script()

{
var Analog_inputl =?z echo($My_Dafa]) ?>
var Analog_input2 =?z echo($My_Dafa]) ?>
var Analog_input2 =?z echo($My_Dafa]) ?>
var Analog_input3 =7z echo($My Daf&]) 7=
var Analog_input4 =?z echo($My_Data[4]) 7>

}

</script>

</head>

<body onload="my_script();">
Some HTML CODE

</body>

</html>

If we use the same Dynamic C program as before, the RabbitWetmpser would create this new file
with achangedlavaScriptunction. (I have shown the changtsthe JavaScripin bold text.)

<html>

<head>

<script type="applicationifavascript">
function my_script()

{
var Analog_inputl 2009;
var Analog_input2 2010;
var Analog_input2 2011;
var Analog_input3 2012;
var Analog_input4 2013;

}

</script>

</head>

<body onload="my_script();">
Some HTML CODE

</body>

</html>
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How to Create the Most Annoying Pop -up Box in History

You can combine RabbitWeb with Javascript code to make aipdyox that is shown every time the
page loads. Because we have a refreshintartegy in the HTML head element, this pop will
reappear every 5 seconds.

Why is this interesting®uralert box is showing the value of our My _Data variahlav@Scriptems
arein bold text and the RabbitWeb ibold greentext.)

<html>

<head>

<metfa http-equiv="refresh" content="5" >
<script type="application/xjavascript">

function disp_alert()

{
}

alert("My_Data =<7z echo($My Data) %)

</script>
</head>
<body onload="disp_alert();">
{2YS 1 ¢a] O2RS K
</body>
</html>

(V)]
Z
&
X

The Annoying Pop -up Box

This Popup is guaranteed to be terribly annoying, but it is also terribly interesting to see data from the
Rabbit appear in the alert box of your browser. With a little more work, we might be able to make this
more useful.
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Saving the Annoying Pop-Up Box
Using the RabbitWelb statement you can dramatically change the behavior of a web page very easily.
You can add or remove large chunks of code based on the value of a variable on the embedded

controller.

If | reuse this Dynamicr@aincodefrom our prevous exampléo toggle the value of My _Data, we
should be able to trigger my alert pajp box.

void main()
{
My_Data =0;
sock_init_or_exit));
http_init();
tcp_reserveport0);
while (1)
{
costate /[ Costate to drive the weberver
{
http_handler();
}
costate Il Costate to toggle between 1 and O every 30 seconds
{
waitfor ( DelaySec3());
My_Data = My_Data 2, //bitwise XORMy_Data
}
}
}
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Then | can add a simplestatement to my Javascript and triggére alertbased on the value of my
RabbitWeb variablgJavaScripitems arein bold text and the RabbitWeb ibold greentext.)

html>

<head>

<meta httpequiv="refresh" content="5" >
<script type="application/xjavascript">

function disp_alert()

{
if (<?z echo($My_Data) %
{
alert("My_Data =<?z echo($My Data) %)
}
}
</script>
</head>

<body onload=" disp_alert();">

{2YS I ¢a[] [/ 2RS | SNBX
</body>
</html>

As the page refreshes every 5 seconds, RabbitWikkingert the value of the My_Data variable into the
file creating either thigion- £ SNI Ay 3 WI @F aONR LI 6KAOK KAGA |y aGAT
bold text.)

html>

<head>

<meta httpequiv="refresh" content="5" >
<script type="applicationifavascript">

function disp_alert()

{
if (0);

{
}

alert("My_Data =0");

}

</script>

</head>

<body onload=" disp_alert();">
{2YS 1 ¢a[ [/ 2RS |

</body>

</htm|>

(0p)
Z
&b
X
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html>

<head>

<meta httpequiv="refresh" content="5" >
<script type="applicationiavascript">

function disp_alert()

{
if (2);

{
}

alert("My_Data =1");

}

</script>

</head>

<body onload=" disp_alert();">
{2YS I ¢a[ [/ 2RS I

</body>

</html>

(o))
Z
&
X

With just a bit of imagination, you can do almost anything.
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Chapter 14 - Basic XML with the Rabbit Embedded Web Server

XML is a method of transmitting and presenting data in an organized way. [KNHd¢ags the same

way you or | might use the handlea a suitcase to grab onto it. If you know the XML tag, you can get to

the data very easily and the best thing is you will create your own tags for youfi filave put the data
in bold text.)

For example:

<I-- My XML file-->
<Famous_Animals>
<Dogs>
<Scoobhie_Dodsreat Dane&/Scoobie Doo>
<Lassie€ollie</Lassie>
<Rin_Tin_TinSerman Sheppard/Rin_Tin_Tin>
<Stimpyxhihuahua/Stimpy>
</Dogs>
</Famous_Animals>

9 OK RSFAYSR (13 Ydzad KFI@S | Of2aAiy3a GF3 sAGK

<my_nifty_xmltag >some nifty data</my_nifty _xmltag>

With this understanding, we can add an XML data file intoeoulveddedweb server by editing the
MIME table and the Resource table. Note that we halgeimported thedogsxml file into extended
memorywith the #ximport keyword. (I have placed the changeshold text.)

Dynamic C Code

#class auto

#memmap xmem
#use "dcrtcp.lib"
#use "http.lib"

#ximport "C:/Pux Dyn C les/Webinar/dogsxml" dogs xml

SSPEC_MIMETABLE_START
SSPEC_MIME{mI","text/xml" ) /[Here is my XML MIME type
SSPEC_MIMETABLE_END

SSPEC_RESOURCETABLE_START
SSPEC_RESOURCE_XMEMFbEExmI", dogs xml) /[Here is my XMLfile!
SSPEC_RESOURCETABLE_END
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void main()

{
sodk_init_or_exit();
http_init();
tcp_reserveport0);

while (1)
{

}

http_handler();

pu
§<
&
QX
Q)¢

LT ¢S | aadzyS vye ¢6So0 aASNBSNIKFa Fy Lt |
file from a browser by tyipg the followingUR. into my browser:

| http://192.168.1.197/dogs.xml |

¥ Mozilla Firefox

File Edit View History Bookmarks Tools Help

@ > C X & I:__Q] http:/{192.168.1.196/dogs.xml

|8 Most visited M1 Gmail 4% Hotmail "' MNews 5 Latest Headlines \W' Wikipedia

This 3L file does not appear to have any style information associated with it. Tk

<l—— My XML file —-->
— <Famous_Anumals>
—<Dogs>
<Scoobie_Doo>Great Dane</Scoobie_Doo>
<Lassie>Colie</Lassie>
<Rin_Tm_Tm>German Sheppard</Rin_Tm_Tin>
<Stuapy>Chihuahua</Stiapy=
<Dogs=>
<{Famous_Amnimals>

This demonstrates that the Rabbit can serve up an XML file in a way that makes some sense to the
browser. Now we need a web page that can do something with it.

40| Page

ax

(V)
Z
8

27

(V)]



Putting together a JavaScript to Read you r XML data
Different browsers will handle an XML file in different ways, but the process will break down into four
basic steps:

Create an XML document.

Do you want your read to be synchronous or asynchronous?
Load the XML file.

Grab a specific piece of @afrom the file.

PwbdpE

Scary Looking JavaScript Code

I have put together a small HTML file with Javascript code to access the dogs.xml file. This may look
AYGAYARIFIGAY3 a2 ¢SQNB 32 AyodwillindticedHeddl: thoin kol biR2 6y LA SO
text and thelD attribute referenced inbold redtext.)

<htm|>
<head>
<script type="text/javascript">
function Get XML_Dog()
{
var Breed; //Store the Breed of the dog here
try /[Test for Internet Explorer
{
xmIDoc=new ActiveXObject("Microsoft. XMLDOM")
}
catch(err) /T ActiveX isn't going to worksowe use a more codified standard
{
try //[Every browser but Internet Explorer
{
xmIDoc=document.implementation.createDocument("","",null);
}
catch(err)/If that doesn't work, we produce anreor mocking our user.
{
alert("No XML for you!");
return;
}
}
xmlDoc.async=false; //We want a synchronous connection
xmlDoc.load("dogs.xml"); //Load the XML file
//Get the XML data from Scoobie_Doo tag and stash it in the Breed variable
Breed = xmIDoc.getElementsByTagName(bbie Dot)[0].childNodes[0].nodeValue;
//Write the contents of Breed at the span tag with the id="Dog_Breed"
document.getElementByldpog_Breed).innerHTML=Breed,;
}
</script>
</head>
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Continued - The HTML body th at works with the JavaSript

<body>
<b>What Kind of Dog is Scoobie Doo?</b>

<p>Scoobie Doo is a <spdr"Dog_Breed></span></p>
<p><button onclick="Get_XML_Dog()">Snag an XML Dog Tag!</button></p>

</body>
</html>

Breaking down the Scary Looking Javas cript z HTML DOM

First, we are going to store the breed of the dog in a Javascript variable. If we wanted to manipulate the
data with our Javascript, this is useful. If we just want to output the data, we might not need this
variable.

var Breed; //Stor e the Breed of the dog here

In this document, | am going to treat the complicated topic of the HTML Document Object Model (DOM)

4 6S 62dzZ R I KIFYYSNW LQY 3J2Ay3 G2 aKz2g &2dz I ol
get into extensive detadbout what makes them work. If we use the hammer analogy, we are
AYGSNBAGSR Ay KAGUGAY3TI 2dzNJ yIAfa Aydz2 | 62F NRX 0 dz

how Newtonian physics explains a lever.

If you want more information on HTML DOM, yean find a tutorial here:
http://www.w3schools.com/htmldom/default.asp

2SS ySSR (2 KIF@S I LXFy F2NIKFErYyRfAy3a RAFFSNBYyid 6So
wants to go off in its ow direction so we can look at their case first. If we are using Internet Explorer,
our xmIDoc will be created by this code. If we are not using Internet Explorer it will produce an error.

try /[Test for Internet Explorer

{
}

xmIDoc=new ActiveXObjectilicrosoft. XMLDOM");
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http://www.w3schools.com/htmldom/default.asp

The error will be handled by oeatchstatement. Inside the catch statement, wirg creating the

EYt520 3 AYy daAAYy3I | Y2NB OatViNthrgv avofharéroramd we L ¥ G K|
hand it off to anothercatchstatement. In the finatatchstatement,we mock people using outdated

browsers with a message that taunts them.

catch(err) INf ActiveX isn't going to work, so we use a more codified standard
{
try /[Every browser but Internet Explorer
{
xmIDoc=da@ument.implementation.createDocument(","",null);
}
catch(err)//If that doesn't work, we produce an error mocking our user.
{
alert("No XML for you!");
return;
}

If your XML file is very large, you may want the code in the Javascrigtitantil the XML file is
O2YLX SGSte t2FRSR® ,2dz Oy YI1S G4KS W@l aONRLIG o
want an asynchronous load.

xmlIDoc.async=false; //We want a synchronous connection

Now you can load the XML file into youmbooc object and the Javascript will wait for you to finish.

xmlDoc.load("dogs.xml"); //Load the XML file

With the XML file loaded, we can use the XML tag to latch onto a key piece of data by specifying the tag
name. (I have placed the uniqgue XML tagdit blue text to make it easy to spot.)

//Get the XML data from Scoobie_Doo tag and stash it in the Breed variable
Breed = xmIDoc.getElementsByTagNaniz{bobie Dot)[0].childNodes[0].nodeValue;

An HTML element can haa#tributes. You can recognize attribute because it will be in quotes. Here
you can seermHTMLparagraph with a unique ID. You can add an ID attribute to any HTML eldiment.
have placed the ID attribute imold redtext to make it easy to see.)

<pA RT € Y& @dzy A |j dzS »Soite Stuffa/pil LIK YA R €
Attributes allow us to provide additional information about the element and we can use these as
handles for plugging things into our page with XML. In the HTML code for handling our XML file, | have

included an ID.

<spanid="Dog_Breed></span>
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If I wanted to directly set the value between my two span tags, | could use the folldawagcript
statement:

document.getElementByld("Dog_Breed").innerHTMISdme Dot
By using ouBreedJavascripvariable, we can set this value with data from K#IL file.

//Write the contents of Breed at the span tag with the id="Dog_Breed"
//(See the HTML body below.)
document.getElementByld(®og_Breed).innerHTML=Breed;

We could skip th&reedvariable completely and use a single line of code to assignhtiedata to the
ID attribute just as easily if we wishefl.apologize for the small font.)

document.getElementByld("Dog_Breed").innerHTML=xmIDoc.getElementsByTagN&mne(bie Dot)[0].childNodes[0].nodeValue;
| chose to break this single line up, becatisé Q& S+ aASNJ 2 NBIR yR SELX I AY

In the body of the HTML there are two lines that are important. The first ispamelement with its 1D
attribute.

<p>Scoobie Doo isaspanid="Dog_Breed></span>/p>

The last key piecis HTML code to add a button. When the button is clicked, our Javascript function
Get_XML_Dog(ill execute.

<p><button onclick="Get_ XML _Dog()">Snag an XML Dog Tag!</buttdpor>
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Dynamic C Code

The only real changes to the Dynamic C code are the additf the HTML file.

t#class auto

#memmap xmem
#use "dcrtcp.lib"

#use "http.lib"
#ximport "C:/Pux Dyn C Files/Webinar/basic_xml.html" index_html
#ximport "C:/Pux Dyn C les/Webinar/dogs.xml" dogs xml

SSPEC_MIMETABLE_START
SSPEC_MIME({tmI", "text/html"),
SSPEC_MIME(m!","text/xml")

SSPEC_MIMETABLE_END

SSPEC_RESOURCETABLE_START
SSPEC_RESOURCE_XMENFIiritlex_html),
SSPEC_RESOURCE_XMEMRHE(htm!", index_html),
SSPEC_RESOURCEMMLE(dogs.xml", dogs_xml)

SSPEC_RESOURCETABLE_END

void main()

{
sock_init_or_exit();
http_init();
tcp_reserveportg0);

while (1)
{

}

http_handler();

/[Here is my XML MIME type!

/[Here is my XML file!
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When the @ge is loaded initially the browser will display this text:

) Mozilla Firefox

File Edit ‘Yew History Bookmarks Tools Help
@ - C X Gy L) htp:i192.168.1.196]
|8] Most Visited [™] Gmail 4% Hotmail -.' MNews = Latest Headlines \W/' ‘Wikipedia

What Kind of Dog is Scoobie Doo?

Scoobie Doois a

[ Snag an XML Dog Tag! ]

When the user clicks the button tt@et XML_Dog@avascript function will execute and our magic XML
code will produce this:

) Mozilla Firefox

File Edit Yiew History Bookmarks Tools Help
@ > C X & (3 jhtgpif;ggz.lss.l.wq;

L8] Most Visited M1 Gmail 4% Hotmail -fl MNews 5 Latest Headlines W/ Wikipedia

What Kind of Dog is Scoobie Doo?

Scoobie Doo 1s a Great Dane

| ‘Snag an XML Dog Tag!: |

7TEAOAB O OEMAX- ACEAe
The important thing to notice is that dHis occurred without a page refresfrhis is a method of web
programming known as Asynchronous JavaScript and XML or AJAX.
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Chapter 15 - RabbitWeb and XML z The Holy Grail of Embedded Web

Developers
Any text file can be passed through the RabbitWebgmaeser and an XML file is no exception. With
XML and RabbitWeb wen create a powerful combination.

As an example, our embedded web server might have the following web resources that it needs to serve
to a browser:

e HTML file - 500k

e 3jpegs - 250k each
e JavaScript file - 100k

e Style sheet -50k

e XML file -1k

We want a dynamic page and we could use this HTML code in the <head> to force the entiee page
refresh every 5 seconds.

<meta http-equiv="refresh" content="5" >
Unfortunately, in this casa single pge refrestrequires 1401k of datad
¢KFiQa y20 STFAOASYydH G ffH

If we use the previous option of manually refreshing the entire page every 5 seconds with a meta tag we
place a serious burden on the web server. If we could refresh onlgNhdile, we ceate the ability to
updateonly the data in the web page without refreshing the entire page.

The Teeny-Tiny and yet Magical my_data.xml file
Considethis simple XML file using a RabbitWethotag. (I have placed the RabbitWeb tagdpird

greentext.)

<!-- RabbitWeb XML file>
<RabbitWeb>

<My_Datal><?z echo($My Datal) %/My_Datal>
</RabbitWeb>

This file is very small armdir embedded web server caerve this up much more quickly than the entire
pagewith all the supporting filesBest of allthe HTML pages do hocompletely reloadandthe datawill
change before our eyes like magic!
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Dynamic C code

This Dynamic C code will serve up our HTML file and our RabbéWédbed XML file. Notice that we
are using the&SSPEC_MIME_FUN@e for our MME table to pass the XML file thrduthe RabbitWeb
pre-parser. We e also continuously changing the value of the My_Data variable so we can see a
changeon our page

#class auto
#define USE_RABBITWEB 1

#memmap Xxmem
#use "dcrtcp.lib"

#use "http.lib"
#ximport "C:/Pux Dyn C Files/Webinar/Dynamic_WO01.html" index_html
#ximport "C:/Pux Dyn C leis/Webinar/my_data.xml" my_data_xml

int My Data;
#web My_Data

SSPEC_MIMETABLE_START
SSPEC_MIME(".html", "text/html"),
SSPEC_MIME_FUNC(".xml","texttk', zhtml_handler)
SSPEC_MIMETABLE_END

SSPEC_RESOURCETABLE_START
SSPEC_RESOURCE_XMEMFILE("/", index_html),
SSPEC_RESOURCE_XMEMFILE("/index.html", index_html),
SSPEC_RESOURCE_XMEMFILE("/my_data.xml", my_data_xml)

SSPEC_RESOURCETABLE_END

void main()

{
My Datal =1;

sock_init_or_exit(1);
http_init();
tcp_reserveport(80);

while (1)
{
http_handler();
My Datat+; //Keep changing My_Data
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The Magic HTML file with Special Kung Fu JavaScript
This looks almost the same as the previous HTML fYou will notice th&ML tagin bold bluetext and
the ID attribute referenced inbold redtext.)

<html>

<head>

<script type="text/javascript">

functionRead_XML_File()

{
var XML_Dataj/Storage forthe value of My_Data from the XML file
try /[T est for Internet Explorer

{
}

catch(err) //If ActiveX isn't going to work we use a more codified standard

{

xmlDoc=new ActiveXObject("Microsoft. XMLDOM");

try /[Every browser but Internet Explorer

{
}

catch(err)/If that doesn't work, we produce an error mocking our user.

{

xmIDoc=document.implementation.createDocunti€h ", null);

alert("No XML for you!");
return;
}
}

xmiIDoc.async=false; [/We want a synchronous connection
xmlDoc.load("my_data.xml"); //Load the XML file

// Store the value of My_Data tag in the XML_Data variable
XML_Data = xmIDoc.getElementsByTagNavie(Data")[0].childNodes[0].nodeValue;

//Write the value of XML_Data into the body
document.getElementByld{ly Data_|D").innerHTML=XML_Data;

}

</script>
</head>

<body>
<p><b>My_Datal:</b><spaif="My Data_|ID></span></p>

<button onclick=Read_XML_File}Get XML</button>

</body>
</html>
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Clicking on the button will execute theead_XML_Fil@JavaScriptunction which requests a fresh copy

of the XML fiéevery timeli KS  dza S NGe&XMEO {oadziiikeSy d ! yE A1 S 2 dzNJ LINSJA
file will be run through the RabbitWeb pparser each time the client requests the file and as the value

of the My_Data variable changes, so will the XML file.

Everytime the user clicks the button, the data will be updated!

The Magic Page in Action!
Here is the page before the button is pressed:

¥ Mozilla Firefox

File Edit View History Bookmarks Tools Help

@' C X G [ hepynoz.es.ta0e

Lé_] Most Yisited [ Gmail 4% Hotmail '.’ MNews 5. Latest Headlines

My Datal:

Here is the page after the button is pressed the first time without any page refresh:

¥ Mozilla Firefox

File Edit View History Bookmarks Tools Help

@Ev C X & [;_'J_‘] hitp:{/192.168.1.196]

Lé_l Most Yisited [V Gmail 4% Hotmail -.' News & Latest Headlines

My Datal: -26210

Get XML
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Here is the page after the buttois pressed theecondtime without any page refresh:

%) Mozilla Firefox

File Edit Yew History Bookmarks Tools Help

@v C X & '::_l:] jhtt_p:_;;}gz.lss.1.19§;

\8] Most visited ] Gmail 4% Hotmail -.' Mews = | Latest Headli

My_Datal: 8101

Is this Really Magic?
Each clickfthe buttonNB lj dzS8aGa | ySg O2LkR 2F (GKS - a[ FALS GKA
and effective! Can we make it more interesting?
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Chapter 16 - Loopy JavaScript

Updating the data on a button press is interesting, but it would be more impressive to continually
refresh the data behind the scenes with an infinite loop. JavaScript has a mechanism for this called a
timing event.

The Joy of the setTimeout( ) Function
ThesetTimeout()function can be used to executeJavaScripafter an interval has expired. It accepts
two parameters:

1. AlJavaScripstatement
2. Atime interval in milliseconds

The function returns a unique ID number that will allow you to shut dovertithed process. You can
think of this as a way of putting ad®de stylebreakinto your infinite loop as an escape hatch.

A call to thesetTimeout(might look like this:

NI G rasiaearyszdzi/odedenOtnmIeéold nnnoT

EasysetTimeout( ) Function Example
Here is a short HTML file that uses e Timeout] Functionto display an alert box 5 seconds after the
user presses a button on the web page.

<html>

<head>

<script type="text/javascript">
function Delayed_Pop_Up()

{

}

</script>
</head>

var timer_id = setTneout("alert('TaDa!")",5000);

<body>
<button onclick="Delayed_Pop_Up ()">Trigger Delayed Pop Up</button>
</body>
</html>
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Using the setTimeout() Function to create an Infinite Loop

A more interesting construction would be to use gt Timeout() to call another function in an infinite

loop. Here we are using the same ID attribute from the previous examples as a mechanism for creating
an infinite loop that continues to update the value of the ¢ variable as displayed on the welbyiage

per second

<html>
<head>
<script type="text/javascript">

var ¢ = 0; /[Simple counter
var timer_id; // Globaltimeout ID so we can exitater if we wish

functioninc_C()

{
c=c+1;
document.getElementByld{ variabl&).innerHTML=c;
timer_id =setTimeout@inc_C(§,500);//Calling the function again to loop!
}
</script>
</head>
<body>

<p>c = <span id="c_variable"></span></p>
<p><button onclick="Inc_C()">Start C up!</button></p>

</body>
</html>
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Exiting the Loop

If we wanted to exithe infinite loop, we could use the clearTimeout() function like this:

clearTimeout(timer_id);

For example, we coulcreate another button that exits the loogl have placed the code used to exit

the loop inbold text below.)

<html>

<head>

<script type="textjavascript">
var ¢ = 0; /[Simple counter

var timer_id; // Gobaltimeout IDso we can exitater if we wish
function Inc_C()
{
document.getElementByld("c_variable").innerHTML=c;
Cc=cC +1;
timer_id = setTimeout("Inc_C()",500);alling the function again to loop!

}

function Done()

{
}

</script>
</head>

clearTimeout(timer_id);

<body>

<p>c = <span id="c_variable"></span></p>
<p><button onclick="Inc_C()">Start C up!</button></p>
<p>=<button onclick="Done()">Stop C!</buttor/p>

</body>
</html>

Looking at the Page
Here is a screenshot of how the page will look

c=6

54| Page




Chapter 17 - Using a JavaScript Loop to Pass DynamicXML Data in Real-
Time

Now that we understand how to start and stop loops in JavaScript, we can apply this to our Dynamic
XML files.

Here isa more interesting XML fil&ach request for the file will automatically pass it through the
RabbitWeb preparser. (I have placed the RabbitWeb tagisdfl greentext.)

<l-- RabbitWeb XML file>

<RabbitWeb>
<My_Datal><?z echo($My_Datal) %/My_Datal>
<My_Data2><?z echo($My_Data?) %/My_Data2>
<My_Data3><?z echo($My_Data3) %/My_Data3>
<My_Data4><?z echo($My_Data4) %/My_Data4>

</RabbitWeb>

Dynamic C Code
Here is the premain code:

#class auto
#define USE_RABBITWEB 1

#memmap XxXmen
#use "dcrtcp.lib"

#use "http.lib"
#ximport "C:/Pux Dyn C Files/Webinar/Dynamic_W02.htm|" index_html
#ximport "C:/Pux Dyn C Files/Webinar/my_data2.xml" my_data2_xml

SSPEC_MIMETABLE_START
SSPEC_MIME(".html", "text/html"),
SSPEC_MIME_FUN®(","text/xml", zhtml_handler)

SSPEC_MIMETABLE_END

int My_Datal My Data?2 My Data3My_Data4;//Create Global Variables

#web My_Datal// RegisterGlobal VariabledVith RabbitWeb
#web My_Data2
#web My_Data3
#web My_Data4

SSPEC_RESOURCETABLE_START
SPEC_RESOURCE_XMEMFILE("/", index_html),
SSPEC_RESOURCE_XMEMFILE("/index.html", index_html),
SSPEC_RESOURCE_XMEMFILE("/my_data2.xml", my_data2_xml)
SSPEC_RESOURCETABLE_END
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And the main code:

void main()

{
My _Datal = 1,
My_Data2 = 10;

My Data3 = 100
My_Data4 = 1000;

sock_init_or_exit(1);
http_init();
tcp_reserveport(80);

while (1)
{
http_handler();

costate //Only update the data every 500 ms

{
waitfor (DelayMs(500));
My_Datal++;
My_Data2++;
My _Data3++;
My_Datad++,

}

tKAad O2RS R2SayQi R2 YdzOK GKIFIG A& RAFFSNBYG FTNRY
four variables and we are only updating the My_Data variables every 500 ms.

Our goal is taequesta refreshed version of this file fno the embedded web server in an infinite loop.
We can use theetTimeout()function to achieve this goal by combining it with the XML codéauwe
already used.
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The Amazing JavaScript
| have created four buffer variables to make the code easier td.réa practice, Would set the id with
the tag in a single line without using a buffer varialfEhe looping statement ishown inbold text.)

<html>
<head>
<script type="text/javascript">

var My_Datal var;
var My_Data2_var;
var My_Data3 var;
var My_[ata4 var;

function Get_XML()
{

try /[Test for Internet Explorer

{
}

catch(err) /If ActiveX isn't going to work we use a more codified standard

{

xmIDoc=new ActiveXObject("Microsoft. XMLDOM");

try /[Every browser but Internet Explorer

{
}

catch(err) //If that doesn't work, we produce an error mocking our user.

{

xmiDoc=document.implementation.createDocument("","",null);

alert("No XML for you!");
return;

}
}

xmlIDoc.async=false;
xmlDoc.load("my_data2.xml");

My Datal var xmlIDoc.getElementsByTagName("My_Datal")[0].childNodes[0].nodeValus
My Data2 var = xmlDoc.getElementsByTagName("My_Data2")[0].childNodes[0].nodeVal
My Data3 var = xmlDoc.getElementsByTagName("My_Data3")[0].childNodes[0].nodeVal
My Data4 var = xrbloc.getElementsByTagName("My_Data4")[0].childNodes[0].nodeValug

document.getElementByld("My_Datal").innerHTML=My_Datal var;
document.getElementByld("My_Data2").innerHTML=My_Data2_var;
document.getElementByld("My_Data3").innerHTML=My_Data3 var;
docunent.getElementByld(*"My_Data4").innerHTML=My_Data4 var;
setTimeout("Get_XML()",500);
}
</script>
</head>

(The second part of thelTMLfile is on the next page.)
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The HTML Body

This is very similar to the previous example with the exception that we arssiogefour variables.

<body>
<h1>Dynamic XML Testl</h1>

<p>
<b>My Datal:</b> <span id="My_Datal"></span><br />
<b>My_ Data2:</b> <span id="My_Data2"></span><br />
<b>My_ Data3:</b> <span id="My_Data3"></span><br />
<b>My_ Data4:</b> <span id="My_Data4"></spgbr />
</p>

<p><button onclick="Get_XML()">Get XML</button></p>

</body>
</html>

Watching it All Work
Here is the page before the button is pressed:

%) Mozilla Firefox

File Edit VYiew History Bookmarks Tools Help
< - (et | L] httpiff192.168.1.196]

S

L8] Most Visited [M] Gmail 4% Hotmail :' Mews 5 Latest Headlines W/ ‘Wikip
. b\ U
Dynamic XML Test!

My Datal:
My Data2:
My Data3:
My_Datad:
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When the button is pressed, the client requests the XML file from the server and the page is
automatically updated:

¥ Mozilla Firefox

File Edit VYiew History Bookmarks Tools Help

@ > C X & (;C] Eht;p:i‘f!f}92.168.1.l9ffi

L8] Most Visited ] Gmail 4% Hotmail -" News = Latest Headlines \X/ Wikipedia

Dynamic XML Test!

My Datal: 3150
My Datal2: 3159
My Data3: 3249
My _Datad: 4149

Every 500 milliseconds, it will continue to update automatically without any button presses.
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