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Creating a web application on an embedded device can be difficult, to say the least, especially if you are required to 

work with dynamic data.  The development process can be tedious because of limited memory, reduced processing 

power, and lack of scripting support.  In order to use dynamic data for feature-rich web interfaces, you must also work 

with quite a few different languages, including Dynamic C, JavaScript (AJAX), CSS, and HTML; this can add quite a bit 

more work, especially during the debugging process.   Furthermore, let’s not forget about compatibility issues with the 

many different web browsers, such as IE6, IE7, Opera, and Firefox.  In this article I will address the difficulties in 

developing feature-rich web applications on a RabbitCore® module by using proprietary RabbitWeb scripting extensions 

as well as the Yahoo! User Interface libraries.  I will go through a sample program that uses a Model-View-Controller 

(MVC) design pattern to simplify development and to illustrate building a richly interactive web application as seen 

below.    

 

 

What is RabbitWeb? 

RabbitWeb consists of a small number of proprietary HTML scripting extensions that are handled by the Dynamic C HTTP 

Server.  RabbitWeb is used to pass dynamic data to web pages and to handle the parsing of posted form information.  

Figure 1 Web Page Served by Rabbit Product 



 

 

RabbitWeb can reduce weeks or months of complex Common Gateway Interface (CGI) programming down to hours.  

Using RabbitWeb eliminates the need for CGI programming by handling the association of web variables to C variables, 

and even allows for callback functions to be triggered when web variables are changed.  RabbitWeb is an excellent tool 

for simplifying the development of dynamic web interfaces.   

 

What is YUI (Yahoo! User Interface)? 

YUI is a collection of JavaScript, CSS, and image resource files that make it easier to build richly interactive web 

applications using DOM scripting, DHTML, and AJAX.  YUI files are grouped into separate components and, depending on 

what features your application needs, you just include the correct set of files.  There are also widgets, which are basically 

used to create interactive graphical interfaces like Calendars, Charts, and Tables.  Another great thing about the YUI 

libraries is that they are developed and backed by Yahoo! developers and they are used on pages that are viewed 

billions of times each day.  As far as support goes, there is a large amount of documentation, well-documented 

examples, a support forum, and YUI supports the vast majority of browsers that are in general use.  The YUI Libraries are 

free and licensed under a BSD license that permits both commercial and non-profit use.   Essentially, using the YUI 

libraries will eliminate the development of complex and compatible JavaScript and CSS files. 

 

 

NOTE: This article assumes the reader has a good understanding about RabbitWeb and the JavaScript language.  To 

learn more about RabbitWeb and JavaScript, and for full details on Yahoo User Interface libraries see the 

following links/resources: 

  

RabbitWeb User’s Manual 

JavaScript Basics & HTML DOM 

Yahoo User Interface resources 

  

 

 

Development approach 

The most important part of developing web interfaces with dynamic data, or for developing in general, is choosing the 

most appropriate architectural approach.  I find that the Model-View-Controller (MVC) design pattern is most beneficial 

because it breaks the application down into smaller more manageable sections: data, user interface, and event handling.  

This approach works especially well when developing feature-rich web applications because it keeps the different 

programming languages in different files.  This is extremely helpful when future updates or additions are required since 

only a few files may need to be updated.  For example, if you needed to update just the presentation of the data it can 

be easily achieved without changing the application.  The name of the pattern MVC is based on the names of the three 

parts: Model which is the application data and the rules to edit the data; View, which renders the model for appropriate 

representation; and Controller, which updates the Model.  The diagram shows the relationship between the Model, 

View, and Controller.  Note that the solid lines indicate a direct association and the dashed lines indicate an indirect 

association.  

http://www.rabbit.com/documentation/docs/manuals/TCPIP/UsersManualV2/rabbitweb.html#1002674
http://www.javapassion.com/ajax/JavaScript.pdf
http://developer.yahoo.com/yui


 

 

 

 

 

 

 

 

 

 

 

Bringing it all together 

Let’s take a look at an example that was created using the above techniques.  In this example we control and monitor 

two inputs and two outputs from a web interface with dynamic data.  The web interface displays a page, which contains 

a dynamic table that is populated with two inputs and two outputs.   The table will display the current state of two LEDs 

(DS2 and DS3) and two pushbuttons (S2 and S3).  You may use the web interface to change the states of the LEDs and 

detect pushbutton presses.     

This example assumes you have already installed the latest version of Dynamic C and hooked up an Ethernet/Wi-Fi 

enabled Rabbit product with a minimum 512KB of code space.  If you are using a Rabbit 2000/3000 product, you must 

use Dynamic C version 9.62 or higher.  If you are using a Rabbit 4000/5000 product, you must use Dynamic C 10.44 or 

higher.  In this example, I specifically used the RCM4010 Development kit with Dynamic C 10.44.  Hardware hook up 

instructions are in the user’s manual for the device you are using.  The hardware user’s manual describes network 

connections for your device, as well as setting up IP addresses for running sample programs.  I also recommend you 

review the RabbitWeb section of the TCP/IP User’s manual volume 2 and perhaps even go through a few of the sample 

programs referenced in the manual, see the RabbitWeb link above. 

 

I will begin by discussing the different sections of the rwb_yui.c sample program.  After going through the C code details, 

I will move on to the ximported web interface files.  The source code walk-through consists of blocks of code followed by 

line-by-line descriptions.   

 
File name: \samples\rwb_yui.c 
 

#define TCPCONFIG   1      // sets up network parameters  

#define USE_RABBITWEB  1 // use RabbitWeb HTTP server enhancements  

 
#memmap xmem // map non flagged functions into xmem  

#use "dcrtcp.lib"  // compile in main TCP/IP libraries          

#use "http.lib"  // compile in HTTP Server support & RabbitWeb  

#use "RCM40xx.lib"   // compile in RCM40xx development board support  

 

Model 
RabbitWeb 

(rwb_yui.c & data.rwb) 

 

View 
Web Interface 

(index.htm & main.css) 

 

Control 
Business Logic 

(control.js) 



 

 

The TCPCONFIG macro is used to set the network configuration parameters.  Defining this macro to 1 will set the board’s 

IP address, netmask, and gateway/nameserver to the defaults specified in \lib\tcpip\tcp_config.lib.  The 

USE_RABBITWEB macro must be defined to 1 to use the HTTP server enhancements.  The #memmap statement is a 

compiler request to map functions not flagged as root into xmem.  The two #use  statements dcrtcp.lib and http.lib allow 

the application the use of the main TCP/IP libraries and the HTTP server library.  The RCM40xx.lib is needed to map the 

prototyping board hardware to the core module I/O. 

 

 

File name: \samples\rwb_yui.c (continued) 
 
// importing custom web interface files  

#ximport "pages/index.htm"         index_htm  

#ximport "pages/main.css"         main_css  

#ximport "pages/data.rwb"         data_rwb   

#ximport "pages/control.js"  control_js  

#ximport "pages /rabbit.gif"  rabbit_gif  

 

// importing necessary YUI files  

#ximport "pages/yui/build/datatable/assets/skins/sam/datatable.css"  datatable_css  

#ximport "pages/yui/build/assets/skins/sam/sprite.png"    sprite_png  

#ximport "pages/yui/build/utilities/utilities.js "     utilities_js  

#ximport"pages/yui/build/datasource/datasource - beta - min.js"          datasource_js  

#ximport "pages/yui/build/datatable/datatable - beta - min.js"          datatable_js  

 

The HTML (*.htm), JavaScript (*.js), RabbitWeb (*.rwb), Style Sheets (*.css), and images are copied to the Rabbit 

memory using #ximport.  The first set of ximports are custom pages created specifically for this sample.  The index.htm 

page is a basic web page that links all necessary pages.  The main.css is a style sheet page that specifies the layout of the 

index.htm page.  The control.js page is responsible for retrieving the dynamic data and building a table of inputs/outputs 

in the index.htm page.   The control.js page also handles posting output updates back to the server.  The data.rwb page 

contains the dynamic data that is used by the control.js page when building the table.  I will go into more details for 

these pages later. 

 

The second set of web interface pages are Yahoo! User Interface library files that are necessary for this application and 

are used by the control.js file.   For more detailed information on the YUI library files please see the above link.  

 

 

File name: \samples\rwb_yui.c (continued) 

 
SSPEC_MIMETABLE_START 

SSPEC_MIME(".htm" , "text/html" ),  

SSPEC_MIME_FUNC( ".rwb" , "application/json" ,zhtml_handler),  

    SSPEC_MIME(".js" , "text/javascript" ),  

    SSPEC_MIME(".css" , "text/css" )  

SSPEC_MIMETABLE_END 

 

SSPEC_RESOURCETABLE_START 

SSPEC_RESOURCE_XMEMFILE("/" ,index_htm),  

    SSPEC_RESOURCE_XMEMFILE("/index.htm" ,index_htm ),  

    SSPEC_RESOURCE_XMEMFILE("/main.css" ,main_css),  

    SSPEC_RESOURCE_XMEMFILE("/data.rwb" ,data_rwb),  

    SSPEC_RESOURCE_XMEMFILE("/control.js" ,control_js),  



 

 

    SSPEC_RESOURCE_XMEMFILE("/rabbit.gif" ,rabbit_gif),  

    SSPEC_RESOURCE_XMEMFILE("/yui/build/d atatable/assets/skins/sam/datatable.css" ,datatable_css),  

    SSPEC_RESOURCE_XMEMFILE("/yui/build/assets/skins/sam/sprite.png" ,sprite_png),  

    SSPEC_RESOURCE_XMEMFILE("/yui/build/utilities/utilities.js" ,utilities_js),  

    SSPEC_RESOURCE_XMEMFILE("/yui/buil d/datasource/datasource - beta - min.js" ,datasource_js),  

    SSPEC_RESOURCE_XMEMFILE("/yui/build/datatable/datatable - beta - min.js" ,datatable_js)  

SSPEC_RESOURCETABLE_END 

 

The first section of code sets up the MIME type mapping table.  The second MIME type allows the zhtml_handler() to be 

called when a file with the extension .rwb is processed.  The other MIME types let the browser know how to handle 

certain file extensions.  Next the static resource table is set up, which gives the server access to the files that were just 

copied in using #ximport.  The first parameter is the name of the resource and the second parameter is its address.  

 
 
File name: \samples\rwb_yui.c (continued) 
 

#define DS2_BIT   2 // DS2 ï LED output  

#define DS3_BIT   3     // DS3 ï LED output   

#define S2_BIT    4 // S2 -  pushbutton  

#define S3_BIT    5     // S3 ï pushbutton   

 

#define MAX_NAME_SIZE 32 // max length for an I/O name  

#define  MAX_IO_SAMPLES 32  // max number of output sample time stamps  

 

The first set of macros describes the interface between the core module and the prototyping board hardware.  The 

second set is used to define maximum array lengths for I/O names and for the number of I/O state changing time 

stamps. 

 

 

File name: \samples\rwb_yui.c (continued) 

 
// I/O structure ï con tains information about board I/O  

typedef struct  {  

int   port;  //  parallel port, default is PBDR for RCM4xxx dev board  

    int   bit;  // specific port bit being used  

int   type;  // type of I/O (0 = input; 1 = output;)  

int   value;  // the state of this I/O  

cha r  name[MAX_NAME_SIZE];  // ascii name for this I/O pin  

}ioType;  

 

// I/O write structure used by web interface to update myIO structure and outputs  

typedef struct  {  

int   index;  // index of element that needs updating in myIO structure  

int   value;  // new web value to write to I/O  

}wrType;  

 

ioType myIO[ 4];  // holds all I/O details  

wrType wrIO;   // used by web interface to trigger output updates  

 

 

Here we create two structures the ioType  and the wrType .  The ioType  structure contains all information for each of the 

different I/O.  The wrType  structure is used by the web interface to indicate which I/O to change and what value to 

change it to.  Since our sample has two LEDs and two pushbuttons, we need four ioType  structures (myIO[4] ). 

 

 



 

 

File name: \samples\rwb_yui.c (continued) 
 

#define READ_ONLY  (0)  //  web guard always return false for read only  

 

// register variables with RabbitWeb  

#web myIO[@].name        // allow direct writing to the name element  

 

// all these elements are read only by the web interface  

#web myIO[@].port  READ_ONLY  

#web myIO[@].bit  READ_ONLY  

#web myIO[@].type  READ_ONLY  

#web myIO[@].value  READ_ONLY  

 
The READ_ONLY macro is a simple RabbitWeb web guard that always returns false.  I use this to protect certain variables 

from being edited by the web interface.  The #web expression registers the C variables with the web server.  This makes 

them available to the RabbitWeb scripting language.  The only element of the myIO structure that is directly editable by 

the web interface is the name element; all other elements are read only.   

 

 

File name: \samples\rwb_yui.c (continued) 
 

#web wrIO.index  ($wrIO.index >= 0 || $wrIO.index <  4)  

#web wrIO.value  ($wrIO.value == 0 || $wrIO.value == 1)  

 
Now we register the wrIO.index  and wrIO.value  variables with the web server.  The wrIO.index  variable is used to 

indicate which I/O from the myIO[index]  array should be edited.  Since we have two LEDs and two pushbuttons index 

should only be 0, 1, 2, or 3.  Even though there are only two outputs we still allow index to be 0 thru 3 so that the 

callback function can handle checking the I/O type.  This helps if all your outputs are not one after the other or if you 

have other output types like an analog output.  The wrIO.value  holds the new state for the output specified by index.  

Since this sample only has digital outputs, valid values can only be 0 or 1.  

 
 
File name: \samples\rwb_yui.c (continued) 
 

void  setupIO();  

void  wrIO_cb();  

void  wrPBDR(ioType *ioPtr, int  value);  

  

#web_update  wrIO.index  wrIO_cb  

 

The first four lines are simple function declarations, and these functions will be discussed later.  The #web_update  
expression associates a callback function with an arbitrary group of variables.  If the wrIO.index  variable changes and 
the value is within the guard the wrIO_cb  function is called.  This allows the application to take action, specifically 
change the state of an output. 
 
 
This concludes the compile-time initialization part of the code.  Now let’s go over main() . 

 

 

File name: \samples\rwb_yui.c (continued) 
 

void  main()  

{   



 

 

brdInit();     // Initialize I/O pins  

sock_init_or_exit( 1);  // Initialize the TCP/IP stack & wait to come up (or error exit).  

    http_init();     // Initialize the HTTP server  

 tcp_reserveport( 80);   // This yields performance improvements f or an HTTP server  

setupIO();     // set up I/O structures to reflect I/O  

  

    printf( " \ nWeb Interface started and variables initialized... \ n" );  

 

In this section of main()  we are initializing the development board I/O, TCP/IP stack, and the HTTP server.  The 
setupIO()  function sets up default values for the myIO structure. 
 
 
File name: \samples\rwb_yui.c (main() function continued) 

 

while (1) {  

 

        http_handler();   // Drive the HTTP server  

        costate  {  

   if  (BitRdPortI(PBDR, S2_BIT))  // wait for pushbutton S2 press  

    abort ;  

   waitfor (DelayMs( 50));   // pushbutton press detected   

   if  (BitRdPortI(PBDR, S2_BIT)) {  // wait for pushbutton release  

               myIO[ 2].value=!myIO[ 2].value;  // set valid switch  

    abort ;  

   }  

  }  

  costate  {  

   if  (BitRdPortI(PBDR, S3_BIT))  // wait for pushbutton S3 press  

    abort ;  

   waitfor (DelayMs( 50));   // pushbutton press detected   

   if  (BitRdPortI(PBDR, S3_BIT)) {  // wait for pushbutton release  

               myIO[ 3].value=!myIO[ 3].value;  // set valid switch  

    abort ;  

   }  

  }  

    } // end while(1)  

} // end main()  

 
The two costates in main()  are used to detect when pushbuttons S2 and S3 are pressed.  When they are pressed and 
released, the current state of myIO[x]. value  is toggled and the new value will be reflected in the web interface 
 
 
File name: \samples\rwb_yui.c (continued) 

 
void  setupIO()   

{  

memset(&myIO, 0,sizeof(myIO));  // start by first clearing the structure  

 

    // setup output DS2 LED  

    myIO[ 0].port = PBDR;  

    myIO[ 0].bit  = DS2_BIT;  

    myIO[ 0].type = 1;  // 1 = output  

   myIO[ 0].value = (PBDRShadow>>myIO[ 0].bit)& 0x01 ;   // get the current state of the output  

    strcpy(myIO[ 0].name, "DS2_BIT" );  

 

 // setup output DS3 LED  

    myIO[ 1].port = PBDR;  

    myIO[ 1].bit  = DS3_BIT;  

    myIO[ 1].type = 1;  / / 1 = output  

   myIO[ 1].value = (PBDRShadow>>myIO[ 1].bit)& 0x01 ;   // get the current state of the output  

    strcpy(myIO[ 1].name, "DS3_BIT" );  



 

 

 

       // setup input S2 PUSHBUTTON  

    myIO[ 2].port = PBDR;  

    myIO[ 2].bit  = S2_BIT;  

    myIO[ 2].type = 0;  // 0 = input  

    strcpy(myIO[ 2].name, "S2_BIT" );  

 

 // setup input S3 PUSHBUTTON  

    myIO[ 3].port = PBDR;  

    myIO[ 3].bit  = S3 _BIT;  

    myIO[ 3].type = 0;  // 0 = input  

    strcpy(myIO[ 3].name, "S3_BIT" );  

 

   wrIO.index = - 1;  // initialize to - 1, which indicates no  updates pending  

} // end setupIO  

 
The set upIO  function maps the myIO structure elements to the prototyping board I/O.  For example, the myIO[0]  

structure contains information for controlling parallel port B (PBDR) bit 2 (DS2_BIT ), which is an output (typ e = 1 ), and 

is named ñDS2_BITò.   

 

The wrIO.index  variable is set to -1, which is outside the range (0 thru 3).  So when the web interface needs to update 

an I/O, it simply sets the wrIO.index  value to a valid number and, because we used the #web_update  expression to 

register the wrIO.index  variable with wrIO_cb() , this will trigger the function wrIO_cb() . 

 

 

File name: \samples\rwb_yui.c (continued) 
 

void  wrIO_cb()  

{  

    switch (myIO[wrIO.index].port) {  

     case  PBDR: wrPBDR(&myIO[wrIO.index],wrIO.value);   

break ;  

// other ports here é 

        default :    

                   printf( "%swrIO_cb: unsupported I/O port[0x%02X] \ n%s",  

            RED,myIO[wrIO.index].port,BLACK);  

        break ;  

    }  

    wrIO.index = - 1;   // reset for the next post  

} // end wrIO_cb  

 

In the wrIO_cb ()  function we use the posted value of wrIO.index  to select the specific I/O.  Then we use a switch 
statement to call a specific function based on the port value.  The address to the particular ioType  structure is passed as 
well as the new value that needs to be applied. 
 
 
File name: \samples\rwb_yui.c (continued) 

 
void  wrPBDR(ioType *ioPtr, int newValue)  

{  

    int  iVal;  

    if (ioPtr - >type == 1 && ioPtr - >value != newValue) {  

        // this is an output that needs to be updated  

        BitWrPor tI(PBDR,&PBDRShadow,newValue,ioPtr - >bit);  

        ioPtr - >value = newValue;  // update structure with new value  

    }  

}  // end wrPBDR  



 

 

 

In the wrPBDR()  function we check to make sure the I/O is an output and the current value is not equal to the new value.  
If this is true the output and I/O structure is updated.   
 
 
The second part of our example deals with the web interface; specifically, presenting and manipulating the application 
data.  There are two main files I will discuss in details, the data.rwb and the control.js pages.  The index.htm and the 
main.css are basic HTML and Cascade Style Sheet files.  They will not be explained as it is assumed that the reader has 
working knowledge of them.  Nevertheless, I will point out important parts of the index.htm file. 
 
 
File name: \samples\pages\index.htm 
 

<! --  onload make a call to the initTable() function from control.js -- > 
<body  onload ="initTable();"  > 

  <img  id ="logo"  src ="rabbit.gif"  alt =""  />  

  <h3>RabbitWeb & Yahoo! User Interface </ h3> 

  <br  />  

  <div  id ="title"  > 

    Table data updates every 2 seconds, *editable Cells may be double clicked to edit.  

  </ div > 

  <div  id ="main"  > 

    <! --  to use the datatable skins (table graphics) you must set the yui - skin - sam class -- > 

    <div  class ="yui - skin - sam"  > 

      <! --  the below div is used by the control.js file and is accessed by id  -- >                 

    <div  id ="myIO - div"></ div >       

  </ div >   

</ body > 

 

The important parts of this page are the div with class= ñyui- skin - samò, it is necessary to have a div with this class in 
order to use the table graphics from the YUI sprint.png file.  Also important is the onload  attribute for the body tag.  This 
tells the web browser to call the initTable ()  function, which is located in the control.js file.  This function will access 
the ñmyIO- divò and will populate it with data from the data.rwb file. 
 
 
File name: \samples\pages\data.rwb  
 

{"myIO":[<?z for($A=0; $A < count($myIO,0); $A++) { ?>  

           <?z if($A > 0) { ?>,<?z } ?>  

           {"index":<?z echo($A) ?>,  

            "port":"<?z printf("0x%02X",$myIO[$A].port) ?>",  

            "bit":<?z echo($myIO[$A].bit) ?>,  

            "type":<?z echo($myIO[$A].type) ?>,  

            "value":<?z echo($myIO[$A].value) ?>,  

            "name":"<?z echo($myIO[$A].name)  ?>  

           }    

         <?z } ?>]}  

The data.rwb page uses the RabbitWeb scripting language to build a data file that contains information about our 
ioType  structure array (myIO[x] ).  The data file is in JavaScript Object Notation format or JSON.  The JSON format is a 
simple and universal data exchange format that is recognized natively by JavaScript and is used by the YUI libraries.  
When this file is severed up, the RabbitWeb scripts are executed and the page looks similar to below. 
 
{myIO:[  

 {index:0,port:"0x4 0",bit:2,type:1, value :1, name:"DS2_BIT"  },  

       {index:1,port:"0x40",bit:3,type:1, value :1,name:"DS3_BIT"  },  



 

 

       {index:2,port:"0x40",bit:4,type:0, value :0, name:"S2_BIT"  },  

       {index:3,port:"0x40",bit:5,type:0, value :0,name:"S3_BIT"  }  

      ]  

}  

 
For more information on JSON format see the following link:  http://www.json.org/ 

 
By using RabbitWeb to generate our JSON formatted file, we are able to increase the number of I/O very easily by just 
declaring a array size of the ioType  structure variable myIO[size]  without having to edit the data.rwb page or any other 
web interface pages.  In addition by creating a JSON formatted data file we are able to keep our dynamic data separate 
from our user interface, which means we can change the way we display the data without altering the data itself.  
Basically this technique is the Model-View-Controller pattern.   
 
Next I will describe the control.js page, which is the main file responsible for requesting the data.rwb page and also 
posting updates.  Before taking a look at the code I will go over the two main YUI components that are used.  The first 
YUI component is the DataSource  utility and it is responsible for fetching data from a local or remote source.  When you 
are using a remote source, the DataSource  utility can be set up to periodically poll for data.  It supports different data 
formats like XML or JSON and it also has the capability of selecting specified fields from the raw input data as well as 
parsing and calling provided callback functions.  Because it can be very tedious to creating your own AJAX controls, 
especially when dealing with browser compatibility issues, the DataSource  utility is a valuable component.  The second 
YUI component used is the DataTable  control and it provides a simple, yet powerful API to display tabular data on a web 
page.  The DataTable  component has features like sortable columns, scrolling, row selecting, inline editing, and much 
more.  Together the YUI DataSource  and DataTable  components provide powerful easy to use tools for retrieving and 
displaying dynamic data. 
 
From the controls.js file, let’s take a look at portions of the initTable  function. 
 
File name: \samples\pages\control.js 
 

function  initTable() {   

    

  // Setup the DataSource ï from a remote source  

  myDataSource = new YAHOO.util.DataSource( "/data.rwb" );   

  myDataSource.responseType = YAHOO.util.DataSource.TYPE_JSON;  

  myDataSource.connMethodPost = true ;  

  myDataSource.connXhrMode = "ignoreStaleResponses" ;   

 

From the controls.js the first thing we encounter is the initTable  function.  This function is responsible for setting up 
the YUI DataSource  utility and the DataTable  control.  In the intiTabl e()  function the first line of code creates the 
DataSource  instance called myDataSource.  When creating the DataSource  instance, we provide a link to the location 
for our remote data, in this case “/data.rwb”.  The next three lines of code are DataSource  properties that describe the 
type of data (TYPE_JSON), whether we are posting, and how to handle multiple requests. 
 
 
File name: \samples\pages\control.js (initTable() function continued) 
 

  // Response Schema -  conatains list of properties describing the incoming data  

  myDataSource.responseSchema = {  

      resultsList: "myIO" ,         

      fields: [ "index" , "port" , "bit" , "type" , "value" , "name" ]  

    };  

     

  // DataTable -  Defining viewable Column Headers        

http://www.json.org/


 

 

  var  myColumnDefs = [  

        {key: "index" , label: "IDX"    },  

        {key: "name" ,  label: "*NAME" , editor: "textbox"    },  

        {key: "port" ,  label: "PORT"  },  

        {key: "bit" ,   label: "BIT"    },  

        {key: "type" ,  label: "TYPE" ,  formatter:myTypes  },  

        {key: "value" , label: "VALUE" , formatter:myStates }  

      ];   

 

The responseSchema property is an object literal that is used to describe the incoming data.  The resultsList  is a 
dot-separated string of identifiers used to reach the data.  The fields  property is an array of names or object literals 
used to indicate the name of the properties in the data.  For example, from data.rwb page, “myIO” is the string identifier 
for our object, which is an array of four records, each having seven properties.  Defining the fields  property in a 
DataSource  causes that data to be copied from the original data.rwb into the DataTabl eôs local record set.   
 
The myColumnDefs variable is an argument that is passed to the DataTable  constructor.  It represents an array of 
column-header elements for the table.  The key  is the name assigned to each column; columns that map to data 
fields  will automatically populate with data.  The label  is the string or HTML value that is displayed as the column 
header.  The editor  is used to allows the use of a textbox editor.  The formatter  property is used to specifiy different 
types of data like a button, radio buttions, select menu, etc.  For our example we are using two custom formatter types - 
myTypes  and myStates .  These are basically functions that are called before building the table so they allow you to 
manipulate the data before displaying; I will go over these functions later. 
 

 

File name: \samples\pages\control.js (initTable() function continued) 
   

  // DataTable -  Instantiating the DataTable  

  myDataTable  = new YAHOO.widget.DataTable( "myIO - div" ,myColumnDefs,myDataSource);         

   

  // add row and c ell selecting/editing events  

  myDataTable.subscribe( "rowMouseoverEvent" , myDataTable.onEventHighlightRow);  

  myDataTable.subscribe( "rowMouseoutEvent" , myDataTable.onEventUnhighlightRow);  

  myDataTable.subscribe( "cellDblclickEvent" , myDataTable.onEventSh owCellEditor  

  myDataTable.subscribe( "editorSaveEvent" , editorSaveHandler);     

  myDataTable.subscribe( "buttonClickEvent" ,  buttonClickHandler);     

  myDataTable.doBeforeLoadData = beforeCallback;  

 

In this section of code we call YAHOO.widget.DataTable  to set up our table.  The first parameter we pass is the id for 
the div where we want the table to be created and displayed.  The second parameter is our column definitions and the 
third parameter is our data source as we discussed earlier.  Next we create event handling for the specified events.  The 
important ones are "cellDblclickEvent" , "editorSaveEvent" , "buttonClickEvent" , and 
doBeforeLoadData .  The "cellDblclickEvent"  is set to popup the text editor when a cell that is editable is 
double-clicked.  The "editorSaveEvent"  and "buttonClickEvent"  are set to call our own custom handlers when a 
textbox is edited and saved and when a button is pressed.  Our function handlers will allow us to make the changes and 
post them back to the server.  The doBeforeLoad Data  event allows beforeCallback  function handler to be called 
whenever new data arrives.  This will allow us to manage our posting requests before updating our table.  I will provide 
more details on these function handlers later. 
 
 
File name: \samples\pages\control.js (initTable() function continued) 
   

  oCallback = {  

    success: myDataTable.onDataReturnInitializeTable,  



 

 

    failure: myDataTable.onDataReturnInitializeTable,  

    scope: myDataTable,  

    argument: {pending: false ,id: null ,key: null ,data: null }     

  };      

  myDataSource.setInterval(2000, "" ,oCallback);  

}  // end initTable  

In this block of code the oCallback  is a global object literal that is used to setup and handle data requests.  The first 
two properties success  and failure  are set to internal DataTable  functions that will handle responses.  The scope  
property is the object to serve as the scope for the success  and failure  handlers.  The last argument  property 
allows us to pass arbitrary data to the success  or failure  functions.  We use this property to detect if our posted 
data was updated by the server.  The last line of code in the initTable  function sets up a request for the remote data.  
The setInterval  method is used to repeatedly poll for data.  We just pass it the number of milliseconds, the posted 
data if any, and the callback object.  This finishes up the initTable  function so now I will discuss other functions within 
the control.js file. 
 
 
File name: \samples\pages\control.js (continued) 
 

function  myTypes(elCell,oRecord,oColumn,oData) {  

  switch (oData) {  

    case  0:  elCell.innerHTML = "DIN" ;   break ;  

    case  1:  elCell.innerHTML = "DOUT";  break ;  

    case  2:  elCell.innerHTML = "ADC" ;   break ;  

    default : elCell.innerHTML = " - ?- " ;  

  }  

}  

 
If you recall the myColumnDefs object contained two custom formatter  functions, myTypes  and myStates .  The 
myTypes  function checks the value of the oData , which is the myIO[x].type  variable, and then displays the 
appropriate string literal in the table cell.  This variable is also used to determine the type of I/O the table will display.  
 
 
File name: \samples\pages\control.js (continued) 
 

function  myStates(elCell,oRecord,oColumn,oData) {  

  switch (oRecord.getData( "type" )) {  

    case  0:  // DIN  

      elCell.innerHTML   = oData? "ON" : "OFF" ;  

      elCell. style.color = oData? "Green" : "Red" ;        

    break ;  

    case  1: // DOUT  

      var  value = (oData? 'OFF' : 'ON' );  

      elCell.innerHTML = "<button type= \ "button \ " class= \ "yui - dt - button \ ">" + 

                          value+ "</button>" ;  

    break ;  

    case  2: // ADC  

      elCell.innerHTML = oData+ " mV" ;  

    break ;  

    default : elCell.innerHTML = " - ?- " ;   }  

}  

The myStates  function uses the value of the “type” record to create the type of input or output for the “value” key cell.  
When case is 0 we are dealing with an input so our table needs to show the state for the particular input.  Since we are 
dealing with a pushbutton, we are actually toggling the state instead of showing the actual current state.  When case is 
1, we have an output and therefore we create a button and use 0 = “ON” and 1 = “OFF” as the button value.  In this 



 

 

example there is some support for analog inputs, however, to keep things simple analog inputs are not fully 
implemented.  I include it to show how easy it would be to add additional I/O types. 
 
At this point we have created a DataTable  with column header definitions that define how we will present our data and 
we have also defined where the data for our DataTable  lives and how often we will poll for new data.  Next we will go 
over event handling for receiving new data and user updates. 
 
 
File name: \samples\pages\control.js (continued) 
 

function  beforeCallback(sRequest, oResponse, oPayload) {  

  if (oPayload.pending) {  

    // we are waiting for a posted update to complete  

    var  nValue = oResponse.resu lts[oPayload.id][oPayload.key];  

    if (nValue != oPayload.data)  

      return  false ; // value has not updated so return false and try again  

    else  {  

      oPayload.pending = false ;   

      this .getRow(oPayload.id).disabled = false ;  

    }  

  }  

  return  true ;  // update the table  

}  

The beforeCallback  function is triggered when new data are received from the server.  We use this function to check 
whether there are any outstanding posted updates that have not changed on the server’s end.  If you recall from the 
oCal lback  object we have the argument  property; this property is now referenced by oPayload .  The oPayload  
object contains four properties.  The pending  property indicates whether or not a user has posted updated data to the 
server.  The id  property holds the index for the particular I/O and the key  property holds the particular element that 
has changed.  The data  property holds the last posted value.  So if we are waiting for a response to updated data, we 
must check the new data and if it has been updated we enable the table row and return true.  If the data were not 
updated, we keep the row disabled and return false, which does not update the table.  Since we periodically poll for 
data, this function usually returns true unless a user posts new data. 
 
 
File name: \samples\pages\control.js (continued) 
 

function  editorSaveHandler(oArgs) {  

  var  index = oArgs.editor.record.getData( "index" );  

  var  newData = oArgs.newData;  

   

  var  postData = "myIO+" +index+ "+.name=" +newData;     

  if (postUpdate(index, "name" ,newData,pos tData))  

    this .getRow(index).disabled = true ;   

}  

Here we have the editorSaveHandler ,  which is called after an editable cell is double-clicked, edited, and the save 
button is pressed.  This function uses the oArgs  object, which contains a record for the following table row.   
This function gets the I/O index for the particular cell and the new data that was entered in the editor.  The postData 

variable contains the data in key:value pair that gets posted back to the server.  In RabbitWeb our structure is 
myIO[index].name ,  but since we cannot post back square brackets RabbitWeb expects the “+” symbol instead.  Once 
we have our post string, we call the postUpdate  function, which returns true or false.  If the data were posted we 
disable the current table row, indicating that the data in the row are pending updates.  The beforeCallback  function 
is then responsible for checking the posted data against the response data and, if equal, it enables the table row. 
 



 

 

 
File name: \samples\pages\control.js (continued) 
 

function  buttonClickHandler(oArgs) {  

  var  oRow = oArgs.target;  

  var  oRec = this .getRecord(oRow);  

  var  index = oRec.getData( "index" );  

  var  newData = oRec.getData( "value" )?0:1;  

     

  var  postData = "wrIO.index=" +index+ "&wrIO.value=" +newData;  

  if (po stUpdate(index, "value" ,newData,postData))  

    this .getRow(index).disabled = true ;  

}  

 

 
The buttonClickHandler  is similar to the editorSaveHandler  function, except it is called when a button within a 
cell is pressed.  As you can see from the code, we must access the record data differently because we are dealing with a 
button and not the text editor. 
 
 
File name: \samples\pages\control.js (continued) 
 
function  postUpdate(index,element,newData,postStr) {  

  if (oCallback.argument.pending == false ) {  

    oCallback .argument = {pending: true ,id:index,key:element,data:newData};  

    //  put together the new data and POST it back to the server  

    myDataSource.sendRequest(postStr,oCallback);  

    return  true ;  

  } else  

    alert( "Please wait, update in progress!" );     

  r eturn  false ;  

}  

The postUpdate  function requires four parameters.  The index , element , and newData  are needed so we can save 
them in the oCalback.argument  object for later use with the beforeCallback  function.  The last parameter 
postStr  is the actual data that gets posted back to the server.  To generate the post we call the 
myDataSource.sendRequest  function passing the appropriate parameters. 
 
 
This concludes the code walk-through for our application.  
 
Figure 1 shows the dynamic table that contains a list of our I/O with the appropriate column headers and data values.  
The I/O information is periodically being updated every 2 seconds by the YUI DataSource  utility, which uses AJAX.  At 
this point the user has two actions.  They can double-click a cell under the NAME column or they can single-click one of 
the buttons under the VALUE column.  Currently, the page shows the YUI text editor popup, which is ready to allow the 
user to make changes to the selected NAME column cell located in row 3.   
 
To summarize, in this sample program we created a feature-rich web interface with dynamic content that allows us to 
control and monitor our Rabbit I/O.  In this application we used the MVC design pattern, which helps keeps the data, 
presentation, and control logic in separate more manageable files.  From the server side, by using the RabbitWeb HTML 
scripting extensions we were able to seamlessly establish a relationship with our C variables and our web interface.  This 
allows us to handle dynamic data files and web posts much easier by eliminating the use of Common Gateway Interface 
(CGI) functions.  From the client side (Browser) we were able to take advantage of the YUI libraries which handle all the 
complex DOM scripting, DHTML, and AJAX communications.  By combining a good architectural approach with 



 

 

proprietary RabbitWeb scripting extensions and Yahoo! User Interface libraries we were able to create a feature rich 
web application in a manageable timeframe. 
 
 
All files discussed in this article can be found here:  RabbitWeb & YUI.zip 
 
An additional sample following the same techniques can be found here:  BrowseLED4k.zip 
 
 
Development Notes 
 
In this sample application an RCM4010 was used, however, due to code size (~450KB) I would recommend using a 
Rabbit product with 1MB of code space or with flash memory data storage; the RCM4050 or the RCM5400W would be 
good selections.  The RCM5400W runs at a higher clock speed and, therefore, would also offer faster more frequent 
page loads and refreshes.  Another option is to use the flash memory data storage along with the FAT file system to 
store and server up web pages.  With this approach you would have to load the YUI files in code space memory because 
they do not follow the FAT16 8.3 file naming specifications.  However, the good thing about this is that you can store 
your custom web pages on the FAT file system using FTP.  This would allow you to compile the program once then debug 
your web pages, making changes then uploading new pages without having to re-compile; this greatly reduces 
debugging time.  Discussing details about FAT and FTP Server support would add a bit more complexity to this article; 
nonetheless, it will be discussed in an upcoming article.  
 
Here is a list of good development and debugging tools used: 

¶ Microsoft Visual Web Developer 2008 – This is a good free HTML, CSS, and JavaScript editor and debugger.  It 
allows for real-time debugging of JavaScripts with breakpoints and watch window capabilities. 
 

¶ For debugging with IE7: 
o Internet Explorer Developer Toolbar – provides a variety of tools for quickly creating, understanding, 

and troubleshooting Web pages.   
o Fiddler 2 – A Web Debugging Proxy which logs all traffic between the client and server. 
o JSON Viewer – provides a cleaner way to display JSON data files. 
o Microsoft Script Editor – used to debug JavaScripts. 

 

¶ For debugging with Firefox: 
o Firebug 1.2.1 – used to edit, debug, and monitor CSS, HTML, and JavaScript files live in any web page. 
o Rainbow for Firebug – JavaScript syntax highlighting for Firebug 

 
¶ Low level Ethernet sniffer:  (not usually necessary to debug packets this low but I list it here for completeness) 

o Wireshark – Low level network protocol analyzer. 

http://www.rabbit.com/
http://www.rabbit.com/
http://www.microsoft.com/express/vwd/
http://www.microsoft.com/downloadS/details.aspx?familyid=E59C3964-672D-4511-BB3E-2D5E1DB91038&displaylang=en
http://fiddler2.com/fiddler2/
http://www.codeplex.com/JsonViewer
http://www.open-a-socket.com/index.php/2008/04/30/stuck-without-a-script-editor-try-mse7exe/
https://addons.mozilla.org/en-US/firefox/addon/1843
https://addons.mozilla.org/en-US/firefox/addon/7575
http://www.wireshark.org/

