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Outline
● Introduction
● Ajax development framework
● Ajax in HEP
● Example applications

– SVT Histogram viewer in CDF
– CMS Silicon Strip DQM Web Interface

● Summary & Outlook
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What is Ajax
(term coined in Feb. 2005)

● Asynchronous Javascript and XML is
  an umbrella term for several matured, open 

source technologies that promotes reusable 
patterns for web-based development. 
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Ajax Features
●  Ajax pattern based applications 

– are more responsive and natural than classical web 
apps

● server and client sides have well defined 
responsibilities

– have look-and-feel and interactivity of a native desktop 
application

– use available bandwidth judiciously
● avoid full page reload on each request

– are not tied to a particular programming language, 
data format or network object

No need for client side installation beyond a browser
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Traditional Web Application Model

Ref: http://www.developer.com/design/article.php/3526681 

● request an update of a page

– synchronous communication, blocks

– server sends back the updated html, the browser does a 
full refresh 

– long dead time
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Ajax Model

● request update for a specific portion of a page
– asynchronous, does not block

– server sends back specific data, only the relevant portion of 
the page updated, the rest stays untouched

– significantly reduced dead-time
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Ajax Model continued
  

C
li

e
n

t 
S

id
e

User Interface 

AJAX Engine

Function call
DHTML+CSS

S
e
rv

e
r 

S
id

e Web Server

GNU cgicc + Root

XML/Image Data

Request Response

1.

2.

3.

4.

5.

6.

7.

h t t p ( s )  t r a n s p o r t

cg
i-

b
in

Ja
va

sc
ri

p
tac

tio
n

XMLHttpRequest
Document Object Model (DOM)
eXtensible Markup Language (XML)
XSLT

      Javascript takes center stage

(a) the html page loaded only once 

(b) Javascript intercepts all subsequent Client-       
       Server communication

(c) the server side provides structured (XML,          
     Text, JSON) and Image data as and when           
     requested

(d) Javascript updates the page programmatically

(e) Asynchronous update key to responsiveness
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XMLHttpRequest
● Send request

var request = null;
// form URL
var URL = 'https://www-cdfonline.fnal.gov/mon/ajax/viewer.html?'+'&action=plot';
try { 
  request.onreadystatechange = responseHandler;
  request.open('GET', URL, true); // Asynchronous
  request.send(null);
}
catch (err) {
   alert(err.message);
}

XMLHttpRequest

● Handle response

If (request.readystate == 4) {
   if (request.status == 200) {
      try {
         var response = request.responseXML;
         // var response = request.responseText;
         // var reponse = eval( '(' + request.responseText + ')' ); // JSON
      }
      catch (err) {
      } 
   }
 }
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Ajax Development Framework
● Ajax inherits the weakness of Javascript 
● Several development frameworks address the 

problem
– Prototype (http://www.prototypejs.org) Javascript library 

forms the basis for many Ajax development frameworks
● Rico/OpenRico

– Yahoo UI (http://developer.yahoo.com/yui)
– Google Web Toolkit (http://code.google.com/webtoolkit)

● Ajax development with Java
– OpenLaszlo (http://www.openlaszlo.org) web platform

● Standard DHTML
● Flash

http://developer.yahoo.com/yui
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Ajax in HEP

Interactive Web-based Analysis Clients using AJAX: 
with examples for CMS, ROOT and GEANT4

G. Eulisse, G. Alverson, S. Muzaffar, I. Osborne, L. Taylor, L. Tuura

CHEP 06

● First heard in a major conference in as early as 
February 2006

● presented

– efficient web interface to the IGUANA event display
– preliminary web interface to Data Quality Monitor plots
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Event Display
Giulio Eulisse et. al
CHEP 06
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SVT Histogram Viewer 
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SVT Histogram Viewer
https://www-cdfonline.fnal.gov/mon/ajax/viewer.html

● The viewer works in offline and quasi-online mode
– The SVT consumer saves updated histograms

● at regular intervals
● at the end of each run

● Implementation

– Client side 
● HTML, CSS
● Javascript components (tab, tree, tooltip etc.)
● Javascript Ajax Engine and logic

– Server side 
● Root
● cgicc library
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SVT Histogram Viewer

➔ automatically updates the current plot every minute
➔ whenever the mouse enters the canvas area
➔ 'Auto update' can be toggled

update Run List

slideshow control

find canvas 
name

macro 
execution 

panel
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Comparison

➔ works for a single plot at a time
➔ zoom on the x-axis 
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Fitting

➔ inbuilt Root functions - gaus, landau, poln etc. - supported, only gaus tested
➔ select fit range as Comma Separated Values (CSV)
➔ when multiple plots selected automatically switches to a (sensible) multi-zone     
display
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Macro Execution

➔ extend the web application with Root macros 
➔ compile the macro and copy the shared library in the macro folder on the       
  server.  Direct upload from the browser may be unsafe. 
➔ does not yet support multi-page output 
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CMS Silicon Strip DQM Web Interface  



19 
VVieweriewerVie

CMS Silicon Strip DQM Web Interface

 

➔ Web interface look&feel same for both online and offline versions 
➔ Server

- xdaq application for online
      - Root based CGI application for offline Suchandra Dutta
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CMS Silicon Strip DQM Web Interface

Histograms compared with reference and alarms 
generated on mismatch
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Ajax applications ... 
● CMS DBS data discovery page

http://cmsdbs.cern.ch/discovery/
● CMS Monte Carlo Production request system

https://cmsdoc.cern.ch/cms/test/aprom/DBS/prodrequest/ProdRequest/getHome

● A prototype job monitor

http://cmsdbs.cern.ch/discovery/
https://cmsdoc.cern.ch/cms/test/aprom/DBS/prodrequest/ProdRequest/getHome
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Ajax Summary
● Pros

– desktop like UI
– interactivity and responsiveness
– band-width usage
– separation of data, format, style and functions

● Cons
– browser integration

● back, reload buttons

– search engine optimization
– Javascript reliability

● Issues

– missing standard
– server initiated communication
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Outlook
● Ajax is a perfect match for web based HEP 

applications
● Already in widespread use in HEP, mainly in

– core computing
– online data quality monitoring

obviously, has a much broader scope
● Open standard emerging gradually

– will hopefully lead to faster adoption


