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What is AJaX?

• A name given to an existing approach
to building dynamic web applications

• Web pages use JavaScript to make asynchronous calls
to web-based services that typically return XML
– allows user to continue interacting with web page

while waiting for data to be returned
– page can be updated without refreshing browser
– results in a better user experience

– there are AJaX libraries that reduce the amount
of JavaScript code that must be written

• Uses a JavaScript class called XMLHttpRequest
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A Good Acronym?

• A is for “asynchronous”
– requests can be made asynchronously or synchronously

– both techniques allow web page to be updated without refreshing it
– anything useful the user can do while processing request?

• if yes then use asynchronous, otherwise use synchronous

• J is for “JavaScript”
– typically JavaScript is used on the client-side (in the browser)

• only programming language supported out-of-the-box by most web browsers

– can use any language on server-side that can
accept HTTP requests and return HTTP responses

• Java servlets, Ruby servlets, CGI scripts, …

• X is for “XML”
– request and response messages can contain XML

• can easily invoke REST-style services

– can really contain any text (single text value, delimited text, …)
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Uses For AJaX

• Asynchronous
– examples

• Google Maps – ht t p: / / maps. googl e. com

– asynchronously loads graphic tiles to support map scrolling

• Google Suggest – ht t p: / / www. googl e. com/ suggest

– asynchronously updates list of possible topic matches
based on what has been typed so far

• Synchronous
– even when there is nothing useful for the user to do

after a request is submitted to a server,
AJaX can be used to retrieve data and
update selected parts of the page
without refreshing the entire page

• better user experience
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JavaScript Overview

• A programming language with syntax similar to Java
• Supported by web browsers

– JavaScript can be downloaded from web servers along with HTML
and executed in the browser

• Syntax to use from HTML
– add <scr i pt > tag(s) to head section of HTML

– can embed JavaScript code inside HTML
or refer to external JavaScript files

– embedding
<scr i pt  t ype=" t ext / j avascr i pt " > . . .  code . . .  </ scr i pt >

– referring
<scr i pt  t ype=" t ext / j avascr i pt "  sr c=" ur l " ></ scr i pt >

these notes use XHTML 
instead of HTML

The XHTML DTD declaration for the scr i pt tag says <! ELEMENT scr i pt  ( #PCDATA) >,
and the XHTML specs says “Given an empty instance of an element
whose content model is not EMPTY (for example, an empty title or paragraph)
do not use the minimized form (e.g. use <p> </ p> and not <p / >). 
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JavaScript Overview (Cont’d)

• JavaScript files cannot include/import others
– HTML must use a script tag to refer to each needed JavaScript file
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XMLHttpRequest

• A JavaScript class supported by most web browsers
• Allows HTTP requests to be sent from JavaScript code

– to send multiple, concurrent requests,
use a different XMLHttpRequest instance for each

• HTTP responses are processed by “handler” functions
– in client-side JavaScript

• Issue
– code to create an XMLHttpRequest object differs between browsers

– can use a JavaScript library such as Sarissa (more detail later)
to hide the differences
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XMLHttpRequest Properties
(partial list)

• r eadySt at e
– 0 = UNINITIALIZED; open not yet called

– 1 = LOADING; send for request not yet called
– 2 = LOADED; send called, headers and status are available

– 3 = INTERACTIVE; downloading response,
r esponseText only partially set

– 4 = COMPLETED; finished downloading response

• r esponseText
– response as text; null if error occurs or ready state < 3

• r esponseXML
– response as DOM Document object; null if error occurs or ready state < 3

• st at us – integer status code

• st at usText – string status

this is a property of 
many JavaScript objects

usually wait for 
xhr . r eadySt at e == 4
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XMLHttpRequest Methods
(partial list)

• Basic methods
– open( met hod,  ur l [ ,  async] ) – initializes a new HTTP request

• met hod can be " GET" , " POST" , " PUT" or " DELETE"
• ur l must be an HTTP URL (start with " ht t p: / / " )
• async is a boolean indicating whether request should be sent asynchronously

– defaults to true

– send( body) – sends HTTP request

– abor t ( ) – called after send( ) to cancel request

• Header methods
– voi d set Request Header ( name,  val ue)
– St r i ng get ResponseHeader ( name)
– St r i ng get Al l ResponseHeader s( )

• returns a string where
“header :  val ue” pairs
are delimited by carriage returns

Example return value:
Connect i on:  Keep- Al i ve
Dat e:  Sun,  15 May 2005 23: 55: 25 GMT
Cont ent - Type:  t ext / xml
Ser ver :  WEBr i ck/ 1. 3. 1 ( Ruby/ 1. 8. 2/ 2004- 12- 25)
Cont ent - Lengt h:  1810

body can be nul l
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Sarissa

• An open source JavaScript library that allows the 
following to be done in a browser independent way
– create XMLHttpRequest objects (sar i ssa. j s)

– parse XML using DOM (synchronous) or SAX (async.) style 
(sar i ssa. j s)

– create XML using DOM (sar i ssa. j s)
– transform XML using XSLT (sar i ssa_i eemu_xsl t . j s)
– query XML using XPath (sar i ssa_i eemu_xpat h. j s)

• Download from ht t p: / / sour cef or ge. net / pr oj ect s/ sar i ssa

• Documentation at ht t p: / / sar i ssa. sour cef or ge. net / doc/
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Using XMLHttpObject
With Sarissa

• To create an XMLHttpRequest
var xhr = new XMLHt t pRequest ( ) ;

• To send synchronous GET request and obtain response
xhr . open( " GET" ,  ur l ,  f al se) ;  / /  f al se f or  sync

var body = nul l ;  / /  woul dn’ t  be nul l  f or  a POST

xhr . send( body) ;

var domDoc = xhr . r esponseXML;

var xml St r i ng = Sar i ssa. ser i al i ze( domDoc) ;

• To send asynchronous GET request
xhr . open( " GET" ,  ur l ,  t r ue) ;  / /  t r ue f or  async

xhr . onr eadyst at echange = f unct i on( )  {

i f  ( xhr . r eadySt at e == 4)  {

var domDoc = xhr . r esponseXML;

var xml St r i ng = Sar i ssa. ser i al i ze( domDoc) ;

}

}
var body = nul l ;  / /  woul dn’ t  be nul l  f or  a POST

xhr . send( body) ;

Sar i ssa. ser i al i ze
gets a string representation 
of an DOM node;
mainly used for debugging

function is called every time 
r eadySt at e value changes;
can set onr eadyst at echange
to the name of a function
defined elsewhere
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Using XMLHttpObject
With Sarissa (Cont’d)

• To set a request header
xhr . set Request Header ( " name" ,  " val ue" ) ;

• To get a response header
var val ue = xhr . get ResponseHeader ( " name" ) ;

AJaX14

REST Overview

• Stands for REpresentational State Transfer
• Main ideas

– a software component requests a “ resource” from a service
• by supplying a resource identifier and a desired media type

– a “ representation” of the resource is returned
• a sequence of bytes and metadata to describe it

– metadata is name-value pairs (can use HTTP headers)

– obtaining this representation causes the software component
to “ transfer” to a new “state”
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REST Overview (Cont’d)

• REST is an architectural style, not a standard or an API
– but can use existing standards including URLs, HTTP and XML

– can be implemented in many ways (such as Java or Ruby servlets)
– used to build distributed applications such as Web apps. and Web services

• Good sources for further reading
– “Building Web Services the REST Way” by Roger L. Costello

• http://www.xfront.com/REST-Web-Services.html

– Roy Fielding’s 2000 dissertation (chapter 5)
• http://www.ics.uci.edu/~fielding/pubs/dissertation/top.htm

– RESTwiki - http://rest.blueoxen.net/cgi-bin/wiki.pl

– REST mailing list - http://groups.yahoo.com/group/rest-discuss/
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REST Resources and Identifiers

• What is a REST resource?
– a specific, retrievable thing, not an abstract concept

– for example, instead of having a “car” resource
with representations like “photo” and “sales report” ,
those are the resources

• car photo from a specific view (front, side and rear)
with JPEG representations

• car sales repor t for a specific month/year
with PDF and XML representations

• What are good resource identifiers?
ht t p: / / host : por t / webapp/ car Phot o

?make=BMW&model =Z3&year =2001&vi ew=f r ont

ht t p: / / host : por t / webapp/ car Phot o/ BMW/ Z3/ 2001/ f r ont

ht t p: / / host : por t / webapp/ car Sal esRepor t
?make=BMW&model =Z3&year =2001&sal esYear =2004&sal esMont h=4

ht t p: / / host : por t / webapp/ car Sal esRepor t / BMW/ Z3/ 2001/ 2004/ 4

An under lying goal is to 
make as many things as 
possible retrievable by
an HTTP GET request.
This enables
browser-based testing.

“Think of RESTful applications
to consist of objects (resources)
that all have the same API
(PUT, DELETE, GET, POST, etc).
For a component of the application
to invoke a method on an object,
it issues an HTTP request.”
from a post on the rest-discuss
by Jan Algermissen
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Demo Description

• Music collection search
– MySQL database is populated off-line from an iTunes XML file

– web page contains
• text field to enter an artist name

– suggests completions like Google Suggest

– database columns include id and name

• list of artists whose name matches what has been typed so far
– update asynchronously during typing

• list of CDs by the selected artist
– updated asynchronously when an artist name is entered or selected

– database columns include id, title and year

• table of track data for selected CD
– updated asynchronously when CD selection changes

– database columns include id, track number, name, time and rating

– requests and responses follow REST style

AJaX18

Demo Screenshot

track names are bold 
if rating >= 4
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Demo Pieces
(we’ ll focus on boxes with bold text)

CDs iTunes Music Store

iTunes

iTunes Music Library.xml

PopulateDB.rb

MySQL MusicServer .rb

REST
response

REST
request

browser

MusicCollection.js

MusicCollection.xhtml

MusicCollection.css

could have easily written PopulateDB and MusicServer in Java using JDBC/Hibernate and a Servlet
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Getting Artists Whose
Names Begin With prefix

• Request
ht t p: / / l ocal host : 2000/ musi c/ ar t i s t ?st ar t s=Co

• Response
<ar t i st s>

<ar t i s t  i d=" 141"  hr ef =" ht t p: / / l ocal hos t : 2000/ musi c/ ar t i s t ?i d=141" >
Coct eau Twi ns</ ar t i s t > 

<ar t i s t  i d=" 72"  hr ef =" ht t p: / / l ocal host : 2000/ mus i c/ ar t i s t ?i d=72" >
Col e,  Hol l y</ ar t i s t > 

<ar t i s t  i d=" 80"  hr ef =" ht t p: / / l ocal host : 2000/ mus i c/ ar t i s t ?i d=80" >
Col e,  Paul a</ ar t i s t > 

<ar t i s t  i d=" 111"  hr ef =" ht t p: / / l ocal hos t : 2000/ musi c/ ar t i s t ?i d=111" >
Col l i ns ,  Phi l </ ar t i s t > 

<ar t i s t  i d=" 48"  hr ef =" ht t p: / / l ocal host : 2000/ mus i c/ ar t i s t ?i d=48" >
Col v i n,  Shawn</ ar t i s t > 

<ar t i s t  i d=" 132"  hr ef =" ht t p: / / l ocal hos t : 2000/ musi c/ ar t i s t ?i d=132" >
Count i ng Cr ows</ ar t i s t > 

<ar t i s t  i d=" 54"  hr ef =" ht t p: / / l ocal host : 2000/ mus i c/ ar t i s t ?i d=54" >
Cowboy Junki es</ ar t i s t > 

</ ar t i s t s>
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Getting Artist Information

• Request
ht t p: / / l ocal host : 2000/ musi c/ ar t i s t ?i d=97&deep

• Response
<ar t i st  i d=" 97" >

<name>Appl e,  Fi ona</ name> 
<cd ar t i s t I d=" 97"  i d=" 163" >

<t i t l e>When The Pawn. . . </ t i t l e> 
<t r ack r at i ng=" 3"  i d=" 767"  cdI d=" 163" >On The Bound</ t r ack> 
<t r ack r at i ng=" 3"  i d=" 768"  cdI d=" 163" >To Your  Love</ t r ack> 
. . .  

</ cd>
- <cd ar t i s t I d=" 97"  i d=" 164" >

<t i t l e>Ti dal </ t i t l e> 
<t r ack r at i ng=" 4"  i d=" 777"  cdI d=" 164" >Sl eep To Dr eam</ t r ack> 
<t r ack r at i ng=" 4"  i d=" 778"  cdI d=" 164" >Sul l en Gi r l </ t r ack> 
. . .

</ cd>

</ ar t i s t >

Request
ht t p: / / l ocal host : 2000/ musi c/ ar t i st ?i d=97

Response
<ar t i st  i d=" 97" >

<name>Appl e,  Fi ona</ name> 
<cd hr ef =" ht t p: / / l ocal host : 2000/ musi c/ cd?i d=163"  i d=" 163"  / > 
<cd hr ef =" ht t p: / / l ocal host : 2000/ musi c/ cd?i d=164"  i d=" 164"  / > 

</ ar t i st >

without “deep”
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Getting CD Information

• Request
ht t p: / / l ocal host : 2000/ musi c/ cd?i d=164&deep

• Response
<cd ar t i s t I d=" 97"  i d=" 164" >

<t i t l e>Ti dal </ t i t l e> 
<t r ack r at i ng=" 4"  i d=" 777"  cdI d=" 164" >Sl eep To Dr eam</ t r ack> 
<t r ack r at i ng=" 4"  i d=" 778"  cdI d=" 164" >Sul l en Gi r l </ t r ack> 
. . .  

</ cd> Request
ht t p: / / l ocal host : 2000/ musi c/ cd?i d=164

Response
<cd ar t i st I d=" 97"  i d=" 164" >

<t i t l e>Ti dal </ t i t l e> 
<t r ack hr ef =" ht t p: / / l ocal host : 2000/ musi c/ t r ack?i d=777"  / > 
<t r ack hr ef =" ht t p: / / l ocal host : 2000/ musi c/ t r ack?i d=778"  / > 
. . .

</ cd>

without “deep”
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Getting Track Information

• Request
ht t p: / / l ocal host : 2000/ musi c/ t r ack?i d=777

• Response
<t r ack r at i ng=" 4"  i d=" 777"  cdI d=" 164" >Sl eep To Dr eam</ t r ack>
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artistInput onkeydown & onkeyup
Event Handling

continued on 
next diagram

WARNING: This is an unusual use of a 
sequence diagram where many of the boxes 
are JavaScript functions, not objects.
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handleArtists Function

AJaX26

artistSelect and cdSelect
onchangeEvent Handling
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MusicServer.rb

• Implemented in Ruby
• Uses WEBrick

– ht t p: / / www. webr i ck. or g

– “a Ruby library program to build HTTP servers”

– “a standard library since Ruby-1.8.0”

AJaX28

MusicServer.rb (Cont’d)
#! / usr / bi n/ r uby

r equi r e ©. . / envi r onment . r b© # set up f or  usi ng Act i ve Recor d t o quer y dat abase

r equi r e ©r exml / document ©
r equi r e ©webr i ck©

i ncl ude REXML
i ncl ude WEBr i ck

# Add t o_s met hod t o REXML El ement  c l ass .
c l ass El ement

def t o_s
s = ' ' ;  wr i t e( s) ;  s

end
end
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MusicServer.rb (Cont’d)
SERVLET_HOST = ' l ocal host '
SERVLET_PORT = 2000
SERVLET_NAME = ' musi c '

c l ass Musi cSer vl et < HTTPSer vl et : : Abst r act Ser vl et

# A new ser vl et i ns t ance i s c r eat ed t o ser vi ce each r equest .
def i ni t i al i ze( ser ver )

super ( ser ver )
end

def get _r esour ce_ur l ( t ype,  i d)
" ht t p: / / #{ SERVLET_HOST} : #{ SERVLET_PORT} / #{ SERVLET_NAME} / #{ t ype} ?i d=#{ i d} "

end
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MusicServer.rb (Cont’d)
def do_GET( r eq,  r es )

r esour ce_t ype = r eq. pat h_i nf o[ 1. . - 1]  # r emove f i r s t  char act er
r esour ce_i d = r eq. quer y[ ' i d' ]
s t ar t s = r eq. quer y[ ' s t ar t s ' ]
@deep = r eq. quer y [ ' deep' ]

r es [ ' Cont ent - Type' ]  = ' t ext / xml '
r es . body = case r esour ce_t ype

when ' ar t i s t '
i f r esour ce_i d and r esour ce_i d. s i ze > 0

get _ar t i s t ( r esour ce_i d) . t o_s
el se

get _al l _ar t i s t s( st ar t s) . t o_s
end

when ' cd'
get _cd( r esour ce_i d) . t o_s

when ' t r ack'
get _t r ack( r esour ce_i d) . t o_s

el se
" unsuppor t ed r esour ce t ype #{ r esour ce_t ype} "

end
end

invoking t o_s method we added 
to REXML El ement class
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MusicServer.rb (Cont’d)
def get _al l _ar t i s t s ( st ar t s)

ar t i s t s_el ement = El ement . new( ' ar t i s t s ' )

ar t i s t s  = Ar t i s t . st ar t s_wi t h( st ar t s)

ar t i s t s . each do | ar t i s t |
ar t i s t _el ement = El ement . new( ' ar t i s t ' ,  ar t i s t s_el ement )
ar t i s t _el ement . add_at t r i but e( ' i d' ,  ar t i s t . i d)
ar t i s t _el ement . add_at t r i but e(

' hr ef ' ,  get _r esour ce_ur l ( ' ar t i s t ' ,  ar t i s t . i d) )
ar t i s t _el ement . add_t ext ( ar t i s t . name)

end

ar t i s t s_el ement

end
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MusicServer.rb (Cont’d)
def get _ar t i s t ( ar t i s t _i d)

ar t i s t  = Ar t i s t . f i nd( ar t i s t _i d)
r et ur n " no ar t i s t  wi t h i d #{ ar t i s t _i d}  f ound"  i f ar t i s t  == ni l

ar t i s t _el ement = El ement . new( ' ar t i s t ' )
ar t i s t _el ement . add_at t r i but e( ' i d' ,  ar t i s t _i d)
name_el ement = El ement . new( ' name' ,  ar t i s t _el ement )
name_el ement . add_t ext ( ar t i s t . name)

ar t i s t . cds. each do | cd|
cd_el ement = i f @deep

ar t i s t _el ement . add_el ement ( get _cd( cd. i d) )
el se

El ement . new( ' cd' ,  ar t i s t _el ement )
end
cd_el ement . add_at t r i but e( ' i d' ,  cd. i d)
cd_el ement . add_at t r i but e( ' hr ef ' ,  get _r esour ce_ur l ( ' cd' ,  cd. i d) )  i f  not @deep

end

ar t i s t _el ement
end
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MusicServer.rb (Cont’d)
def get _cd( cd_i d)

cd = Cd. f i nd( cd_i d)
r et ur n " no cd wi t h i d #{ cd_i d}  f ound"  i f cd == ni l

cd_el ement = El ement . new( ' cd' )
cd_el ement . add_at t r i but e( ' i d' ,  cd. i d)
cd_el ement . add_at t r i but e( ' ar t i s t I d' ,  cd. ar t i s t _i d)
t i t l e_el ement = El ement . new( ' t i t l e' ,  cd_el ement )
t i t l e_el ement . add_t ext ( cd. t i t l e)

cd. t r acks. each do | t r ack|
t r ack_el ement = i f @deep

cd_el ement . add_el ement ( get _t r ack( t r ack. i d) )
el se

El ement . new( ' t r ack ' ,  cd_el ement )
end
t r ack_el ement . add_at t r i but e( ' hr ef ' ,

get _r esour ce_ur l ( ' t r ack ' ,  t r ack. i d) )  i f  not @deep
end

cd_el ement
end
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MusicServer.rb (Cont’d)
def get _t r ack( t r ack_i d)

t r ack = Tr ack. f i nd( t r ack_i d)
r et ur n " no t r ack wi t h i d #{ t r ack_i d}  f ound"  i f t r ack == ni l

t r ack_el ement = El ement . new( ' t r ack' )
t r ack_el ement . add_at t r i but e( ' i d' ,  t r ack. i d)
t r ack_el ement . add_at t r i but e( ' cd_i d' ,  t r ack. cd_i d)
t r ack_el ement . add_at t r i but e( ' r at i ng' ,  t r ack. r at i ng)
t r ack_el ement . add_t ext ( t r ack. name)

t r ack_el ement
end

end # c l ass  Musi cSer v l et



18

AJaX35

MusicServer.rb (Cont’d)
# Cr eat e WEBr i ck ser ver .
# Conf i gur e so f i l es i n Document Root can be accessed
# wi t h t he URL ht t p: / / l ocal host : { SERVLET_PORT} / { f i l e}
conf i g = {

: Document Root => ' / AJaX/ Musi cCol l ect i on/ web' ,
: FancyI ndexi ng => t r ue,  # I f  URI  r ef er s t o a di r ect or y,  l i s t  t he cont ent s.
: Por t  => SERVLET_PORT

}
ser ver  = HTTPSer ver . new( conf i g)

# Add mi me t ype f or  XHTML.
mi meTypes = ser ver . conf i g[ : Mi meTypes]
mi meTypes[ ' xht ml ' ]  = ' t ext / ht ml '

# Al l ow t he ser ver  t o be s t opped wi t h Ct r l - c .
t r ap( ' I NT' )  {  ser ver . shut down }
t r ap( ' TERM' )  {  ser ver . shut down }

ser ver . mount ( " / #{ SERVLET_NAME} " ,  Musi cSer vl et )
ser ver . st ar t
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MusicCollection.xhtml
<?xml  ver si on=" 1. 0" ?>
<! DOCTYPE ht ml  PUBLI C " - / / W3C/ / DTD XHTML 1. 0 St r i ct / / EN"

" ht t p: / / www. w3. or g/ TR/ xht ml 1/ DTD/ xht ml 1- st r i c t . dt d" >

<ht ml  xml ns=" ht t p: / / www. w3. or g/ 1999/ xht ml " >
<head>

<t i t l e>Musi c  Col l ect i on</ t i t l e>

<l i nk r el =" s t y l esheet "  t ype=" t ext / css"  hr ef =" Musi cCol l ect i on. css"  / >

<scr i pt  t ype=" t ex t / j avascr i pt "  sr c=" sar i ssa. j s" ></ scr i pt >
<scr i pt  t ype=" t ex t / j avascr i pt "  sr c=" sar i ssa_i eemu_xpat h. j s" ></ scr i pt >
<scr i pt  t ype=" t ex t / j avascr i pt "  sr c=" DHTMLUt i l . j s" ></ scr i pt >
<scr i pt  t ype=" t ex t / j avascr i pt "  sr c=" St r i ngUt i l . j s" ></ scr i pt >
<scr i pt  t ype=" t ex t / j avascr i pt "  sr c=" Musi cCol l ect i on. j s" ></ scr i pt >

</ head>
<body>

<h1>Mus i c Col l ect i on</ h1>
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MusicCollection.xhtml (Cont’d)
<f or m i d=" myFor m"  act i on=" " >

<t abl e>
<t r >

<t h i d=" ar t i s t Header " >Ar t i st </ t h>
<t h i d=" cdHeader " >CDs</ t h>
<t h i d=" t r ackHeader " >Tr acks</ t h>

</ t r >
<t r >

<t d val i gn=" t op" >
<i nput  t ype=" t ext "  i d=" ar t i s t I nput "  t abi ndex=" 1"

onkeydown=" ar t i s t Keydown( event ,  t hi s) "
onkeyup=" ar t i s t Keyup( event ,  t hi s) " / >

</ t d>
<t d val i gn=" t op"  r owspan=" 2" >

<sel ect  i d=" cdSel ec t "  t abi ndex=" 3"  s i ze=" 12"
onchange=" cdSel ec t ed( t hi s) " >
<opt i on></ opt i on> <! - - XHTML r equi r es at  l eas t  one opt i on - - >

</ sel ect >
</ t d>

AJaX38

MusicCollection.xhtml (Cont’d)
<t d val i gn=" t op"  r owspan=" 2" >

<t abl e i d=" t r ackTabl e" >
<t r >

<t h i d=" t r ackNumber " >#</ t h>
<t h i d=" t r ackName" >Name</ t h>
<t h i d=" t r ackRat i ng" >Rat i ng</ t h>

</ t r >
</ t abl e>

</ t d>
</ t r >
<t r >

<t d i d=" ar t i s t Sel ect TD" >
<sel ect  i d=" ar t i s t Sel ect "  t abi ndex=" 2"  s i ze=" 10"

onchange=" ar t i s t Sel ect ed( t hi s) " >
<opt i on></ opt i on> <! - - XHTML r equi r es at  l eas t  one opt i on - - >

</ sel ect >
</ t d>

</ t r >
</ t abl e>
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MusicCollection.xhtml (Cont’d)
<! - - f or  debuggi ng - - >
<! - - p><t ex t ar ea i d=" l og"  r ows=" 20"  col s=" 80" ></ t ext ar ea></ p- - >

<p><i nput  t ype=" r eset "  / ></ p>
</ f or m>

</ body>
</ ht ml >

AJaX40

DHTMLUtil.js
/ /  Thi s  cont ai ns  ut i l i t y  f unct i ons make wor k i ng wi t h DHTML easi er .

/ /  Adds  an opt i on t o t he end of  a sel ect .
f unct i on addOpt i on( sel ect ,  opt i on)  {

i f  ( i s I E( ) )  {
sel ect . add( opt i on) ;

}  el se {
sel ect . add( opt i on,  nul l ) ;

}
}

/ /  Removes al l  t he opt i ons  f r om a gi ven sel ect  component .
f unct i on c l ear Sel ect ( sel ec t )  {

whi l e ( sel ect . l engt h > 0)  {
sel ect . r emove( 0) ;

}
}
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DHTMLUtil.js (Cont’d)
/ /  Del et e al l  t he r ows i n a gi ven t abl e except  t he header  r ow.
f unct i on c l ear Tabl e( t abl e)  {

r owCount = t abl e. r ows. l engt h;
f or  ( i  = r owCount - 1;  i  > 0;  i - - )  {

t abl e. del et eRow( i ) ;
}

}

/ /  Get s  t he t ext  i nsi de a gi ven DOM el ement .
/ /  TODO:  Thi s shoul d r eal l y  concat enat e t he val ues
/ /        of  al l  t ext  nodes  i nsi de t he el ement .
f unct i on get Text ( el ement )  {

r et ur n el ement . f i r s t Chi l d. nodeVal ue;
}

AJaX42

DHTMLUtil.js (Cont’d)
/ /  Hi ghl i ght s t he char act er s at  t he end of  an i nput  f i el d
/ /  st ar t i ng f r om a gi ven posi t i on.
f unct i on hi ghl i ght I nput ( i nput ,  st ar t )  {

t ot al Lengt h = i nput . val ue. l engt h;
i f  ( i s I E( ) )  {

r ange = i nput . cr eat eText Range( ) ;
r ange. moveSt ar t ( " char act er " ,  st ar t ) ;
r ange. sel ect ( ) ;

}  el se {
i nput . set Sel ect i onRange( st ar t ,  i nput . val ue. l engt h) ;

}
}

/ /  Det er mi nes i f  t he web br owser  i s  I E.
f unct i on i s I E( )  {

var br owser Name = navi gat or . appName;  
r et ur n br owser Name == " Mi cr osof t  I nt er net  Expl or er " ;

}
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DHTMLUtil.js (Cont’d)
/ /  Logs  a message t o a t ex t  ar ea wi t h an i d of  " l og"
/ /  f or  debuggi ng pur poses.
f unct i on l og( message)  {

document . get El ement ByI d( " l og" ) . val ue += message + " \ n" ;
}

/ /  Sends an asynchr onous HTTP r equest  t o a gi ven URL
/ /  whose r esponse wi l l  be sent  t o a gi ven handl er .
f unct i on send( ur l ,  handl er )  {

/ /  XMLHt t pRequest i s used t o send asynchr onous HTTP r equest s.
/ /  Fi r ef ox seems t o r equi r e c r eat i ng a new XMLHt t pRequest obj ect
/ /  f or  each r equest .
xhr = new XMLHt t pRequest ( ) ;  / /  f r om Sar i ssa

xhr . onr eadyst at echange = handl er ;
async = t r ue;
xhr . open( " GET" ,  ur l ,  async) ;
body = nul l ;
xhr . send( body) ;
r et ur n xhr ;

}

This is the main place where 
AJaX appears in this application!
Don’ t blink or you’ ll miss it!

AJaX44

MusicCollection.js
/ /  Keycodes used by event  handl i ng f unct i ons .
var backspaceKeycode = 8;
var ct r l Keycode = 17;
var downAr r owKeycode = 40;
var shi f t Keycode = 16;

/ /  Base URL of  asynchr onous HTTP r equest s.
var baseURL = " ht t p: / / l ocal host : 2000/ mus i c/ " ;

/ /  Keeps t r ack of  whet her  t he Ct r l  key i s cur r ent l y down.
var ct r l KeyDown = f al se;

/ /  The char act er s of  t he ar t i s t  name t hat  t he user  t yped.
var l as t Ar t i s t Pr ef i x = " " ;

/ /  Hol ds an XMLHt t pRequest obj ect  t hat  i s  used t o
/ /  send asynchr onous HTTP r equest s.
var xhr = nul l ;
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AJaX45

MusicCollection.js (Cont’d)
/ /  Handl es keydown event s i n t he ar t i s t  i nput  f i el d.
f unct i on ar t i s t Keydown( event ,  component )  {

i f  ( event . keyCode == ct r l Keycode)  ct r l KeyDown = t r ue;
i f  ( event . keyCode == downAr r owKeycode)  {

/ /  Move f ocus f r om ar t i s t I nput t o ar t i s t Sel ec t .
document . get El ement ByI d( " ar t i s t Sel ec t " ) . f ocus( ) ;

}
}

/ /  Handl es keyup event s i n t he ar t i s t  i nput  f i el d.
f unct i on ar t i s t Keyup( event ,  component )  {

/ /  For  exampl e,  t he user  may have pr essed Ct r l - P t o pr i nt .
/ /  At  t hi s poi nt  ct r l KeyDown coul d be t r ue and
/ /  event . keyCode coul d be t he code f or  ©P©.
i f  ( ! ct r l KeyDown)  get Ar t i s t s( event ,  component ) ;
i f  ( event . keyCode == ct r l Keycode)  ct r l KeyDown = f al se;

}

AJaX46

MusicCollection.js (Cont’d)
/ /  Handl es sel ec t i ons  of  ar t i s t s i n t he ar t i s t  sel ect  component .
f unct i on ar t i s t Sel ect ed( component )  {

i ndex  = component . sel ect edI ndex ;
val ue = component . opt i ons[ i ndex ] . t ext ;

/ /  Copy sel ect ed val ue t o t ex t  i nput  f i el d.
document . get El ement ByI d( " ar t i s t I nput " ) . val ue = val ue;

get CDs( ) ;  / /  asynchr onousl y
}

/ /  Handl es sel ec t i ons  of  CDs i n t he CD sel ec t  component .
f unct i on cdSel ec t ed( component )  {

i ndex  = component . sel ect edI ndex ;
cdI d = component . opt i ons [ i ndex] . val ue;
get Tr acks( cdI d) ;  / /  asynchr onousl y

}
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MusicCollection.js (Cont’d)
/ /  Sends an asynchr onous r eques t  t o obt ai n
/ /  a l i s t  of  ar t i s t s whose name begi ns wi t h
/ /  t he pr ef i x ent er ed i n a t ext  i nput  component .
f unct i on get Ar t i s t s( event ,  component )  {

i f  ( event . keyCode == shi f t Keycode)  r et ur n;

i f  ( event . keyCode == backspaceKeycode)  {
ar t i s t Pr ef i x = l ast Ar t i s t Pr ef i x. subs t r i ng

( 0,  l ast Ar t i s t Pr ef i x . l engt h - 1) ;
}  el se {

ar t i s t Pr ef i x = l t r i m( component . val ue) ;  / /  i n St r i ngUt i l . j s
}
l ast Ar t i s t Pr ef i x = ar t i s t Pr ef i x

i f  ( ar t i s t Pr ef i x. l engt h == 0)  {
component . val ue = " " ;
c l ear Sel ect ( document . get El ement ByI d( " ar t i s t Sel ect " ) ) ;
c l ear Sel ect ( document . get El ement ByI d( " cdSel ect " ) ) ;
c l ear Tabl e( document . get El ement ByI d( " t r ackTabl e" ) ) ;

}  el se {
ur l = baseURL + " ar t i s t ?st ar t s="  + ar t i s t Pr ef i x;
xhr = send( ur l ,  handl eAr t i s t s ) ;

}
}

AJaX48

MusicCollection.js (Cont’d)
/ /  Sends an asynchr onous r eques t  t o obt ai n
/ /  a l i s t  of  CDs by t he ar t i s t  sel ect ed i n a sel ect  component .
f unct i on get CDs( )  {

sel ec t  = document . get El ement ByI d( " ar t i s t Sel ect " ) ;
i ndex  = sel ect . sel ect edI ndex;
opt i on = sel ec t . opt i ons[ i ndex ] ;
ar t i s t I d = opt i on. val ue
ur l = baseURL + " ar t i s t ?i d="  + ar t i s t I d + " &deep" ;
xhr = send( ur l ,  handl eCDs) ;

}

/ /  Sends an asynchr onous r eques t  t o obt ai n
/ /  a l i s t  of  t r acks on a CD sel ec t ed i n a sel ect  component .
f unct i on get Tr acks( cdI d)  {

ur l = baseURL + " cd?i d="  + cdI d + " &deep" ;
xhr = send( ur l ,  handl eTr acks) ;

}
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MusicCollection.js (Cont’d)
/ /  Handl es t he r esponse f r om asynchr onous r equest s
/ /  f or  i nf or mat i on about  ar t i s t s
/ /  whose name begi ns wi t h a gi ven pr ef i x .
f unct i on handl eAr t i st s( )  {

i f  ( xhr . r eadySt at e == 4)  {
doc  = xhr . r esponseXML;
/ / l og( " handl eAr t i st s:  xml  = "  + Sar i ssa. ser i al i ze( doc) ) ;
i f  ( doc . document El ement == nul l )  {

al er t ( " I s t he ser ver  r unni ng?" ) ;
r et ur n;

}

doc . set Pr oper t y( " Sel ec t i onLanguage" ,  " XPat h" ) ;
nodes = doc. sel ec t Nodes( " / ar t i s t s/ ar t i s t " ) ;  / /  f r om Sar i ssa

ar t i s t Sel ect = document . get El ement By I d( " ar t i s t Sel ect " ) ;
c l ear Sel ect ( ar t i s t Sel ect ) ;

i f  ( nodes. l engt h == 0)  r et ur n;

AJaX50

MusicCollection.js (Cont’d)
/ /  Add an opt i on t o ar t i s t Sel ect f or  each mat chi ng ar t i s t .
f or  ( i  = 0;  i  < nodes. l engt h;  i ++)  {

ar t i s t  = nodes[ i ] ;
name = get Text ( ar t i s t ) ;
i d = ar t i s t . get At t r i but e( ' i d' )
opt i on = new Opt i on( name,  i d,  f al se,  i  == 0) ;
addOpt i on( ar t i s t Sel ect ,  opt i on) ;

}

/ /  Set  ar t i s t  t ex t  f i el d t o f i r st  choi ce.
i nput  = document . get El ement By I d( " ar t i s t I nput " ) ;
f i r st Ar t i s t Name = get Text ( nodes[ 0] ) ;
i nput . val ue = f i r st Ar t i s t Name;

/ /  Hi ghl i ght  suf f i x  suppl i ed by sear ch.
hi ghl i ght I nput ( i nput ,  l ast Ar t i s t Pr ef i x. l engt h) ;

get CDs( ) ;
}

}

default selected

selected
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MusicCollection.js (Cont’d)
/ /  Handl es t he r esponse f r om asynchr onous r equest s
/ /  f or  i nf or mat i on about  CDs by  an ar t i s t .
f unct i on handl eCDs( )  {

i f  ( xhr . r eadySt at e == 4)  {
doc  = xhr . r esponseXML;
/ / l og( " handl eCDs:  xml  = "  + Sar i ssa. ser i al i ze( doc) ) ;

doc . set Pr oper t y( " Sel ec t i onLanguage" ,  " XPat h" ) ;
nodes = doc. sel ec t Nodes( " / ar t i s t / cd" ) ;  / /  f r om Sar i ssa

sel ect  = document . get El ement ByI d( " cdSel ect " ) ;
c l ear Sel ect ( sel ec t ) ;

AJaX52

MusicCollection.js (Cont’d)
f i r s t I d = 0;

/ /  Add an opt i on t o cdSel ec t f or  each CD.
f or  ( i  = 0;  i  < nodes. l engt h;  i ++)  {

cd = nodes [ i ] ;
t i t l e = get Text ( cd. sel ect Si ngl eNode( " t i t l e" ) ) ;  / /  f r om Sar i ssa
i d = cd. get At t r i but e( ' i d' ) ;
i f  ( i  == 0)  f i r st I d = i d;
opt i on = new Opt i on( t i t l e,  i d,  f al se,  i  == 0) ;
addOpt i on( sel ec t ,  opt i on) ;

}

get Tr acks( f i r st I d) ;
}

}
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MusicCollection.js (Cont’d)
/ /  Handl es t he r esponse f r om asynchr onous r equest s
/ /  f or  i nf or mat i on about  t r acks  on a CD.
f unct i on handl eTr acks( )  {

i f  ( xhr . r eadySt at e == 4)  {
doc  = xhr . r esponseXML;
/ / l og( " handl eTr acks:  xml  = "  + Sar i ssa. ser i al i ze( doc) ) ;

doc . set Pr oper t y( " Sel ec t i onLanguage" ,  " XPat h" ) ;
nodes = doc. sel ec t Nodes( " / cd/ t r ack" ) ;  / /  f r om Sar i ssa

t abl e = document . get El ement By I d( " t r ackTabl e" ) ;

/ /  Del et e al l  t he t abl e r ows except  t he header  r ow.
r owCount = t abl e. r ows. l engt h;
f or  ( i  = r owCount - 1;  i  > 0;  i - - )  {

t abl e. del et eRow( i ) ;
}

AJaX54

MusicCollection.js (Cont’d)
/ /  Add a r ow t o t r ackTabl e f or  each t r ack.
f or  ( i  = 0;  i  < nodes. l engt h;  i ++)  {

t r ack  = nodes[ i ] ;
name = get Text ( t r ack) ;
i d = t r ack . get At t r i but e( ' i d' ) ;
r at i ng = t r ack. get At t r i but e( ' r at i ng' ) ;

r ow = t abl e. i nser t Row( i + 1) ;
r ow. bgCol or = " whi t e" ;

cel l  = r ow. i nser t Cel l ( 0) ;  / /  t r ack  number
cel l . al i gn = " r i ght "
cel l . i nner HTML = i  + 1;

cel l  = r ow. i nser t Cel l ( 1) ;  / /  t r ack  name
cel l . i nner HTML = name;
i f  ( r at i ng >= 4)  cel l . c l assName = " f avor i t e" ;

cel l  = r ow. i nser t Cel l ( 2) ;  / /  t r ack  r at i ng
cel l . al i gn = " cent er "
cel l . i nner HTML = r at i ng;

}
}

}
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Wrap Up

• Summary
– don’t have to refresh the browser page

in order to display new data from the server

– get data asynchronously with XMLHttpRequest

• ToDos
– don’t send request for artists that match the name typed

until some amount of time (1 second?) has passed
without more characters being typed

– test performance with REST server and web server
running on different machines than browser

– could improve performance by caching REST responses
in client-side JavaScript

• what caching is supplied automatically by the browser?

– display years after CDs
– add sequence numbers to request and response messages

so they are paired correctly when there are concurrent requests?

AJaX56

Wrap Up (Cont’d)

• Any questions?
• Thank you very much for attending!


