
















JSP Code 
(/WEB-INF/results/cities-xml jsp)(/WEB INF/results/cities xml.jsp)

<?xml version="1.0" encoding="UTF-8"?>
<cities>
<headings>

<heading>City</heading>
<heading>Time</heading>
<heading>Population</heading><heading>Population</heading>

</headings>
<city>

<name>${cities[0].name}</name>{ [ ] }
<time>${cities[0].time}</time>
<population>${cities[0].population}</population>

</city>
Three more cities (omitted to make space on slide)... 

<city>
<name>${cities[4].name}</name>
<time>${cities[4].time}</time>

( p )

<population>${cities[4].population}</population>
</city>

</cities>
39

XML Data: Results
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Major Flaw in Design

• Client-side code (good)
– Can handle any number of city entries 

• I.e., any number of entries in array that represents the 
table rows

• Servlet code (good)
– Can handle any number of City objects

• Just stores List<City> in request scope

• JSP code (bad)
Problems– Problems

• Must know how many cities there are
• Repeats description for each city

– Solution
• JSTL (covered in upcoming section)
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Basic Tasks

• JSON
– JavaScript Object Notation. A simple textual 

representation of JavaScript objects that is already 
directly supported in JavaScript.directly supported in JavaScript.

– More details will be provided in later section

• Directly in JavaScripty p
– var someObject = 

{ property1: value1,
property2: value2 };property2: value2, ... };

• In a string (e.g., when coming in on network)
– Surround object representation in parensSurround object representation in parens
– Pass to the builtin “eval” function
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Basic Tasks: Details

• Main object
S d ti l i l b– Surround entire value in curly braces

– Put field names in single or double quotes
• Quotes can be omitted if field name is legal variable name

U l b fi ld d l– Use colons between field names and values
– Put commas after each fieldname: fieldvalue pair.

• Field values
– Strings: use single or double quotes
– Numbers: no quotes needed
– Arrays: use comma-separated values inside square braces– Arrays: use comma-separated values inside square braces

• Putting JSON in strings
– Enclose in parens and quotes

U i l t th t id if h d bl• Use single quotes on the outside if you have double 
quotes inside

– Pass result to “eval” to get an object back
44



Basic Tasks: Example

var firstObject =
{ field1: "string-value1",{ field1: string value1 ,

field2: 3,
field3: ["a", "b", "c"]

};}
var someString = 

'({ f1: "val1", f2: "val2" })';
var secondObject = eval(someString);

• Results
– firstObject field1 "string-value1"firstObject.field1  string value1
– firstObject.field2  3
– firstObject.field3[1]  "b"
– secondObject.f1  "val1"
– secondObject.f2  "val2"
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Testing

• Don’t use HTML: use Firebug
– Open Firebug

• F12 or Tools  Firebug  Open Firebug

– Go to the ConsoleGo to the Console
– Cut/paste the expressions into the command line

• Either at the bottom or the right, depending on Options

R i d• Reminder
– Firebug is indispensible for Ajax development and testing
– Download from http://getfirebug.com/Download from http://getfirebug.com/
– For details, see “Ajax Development Tools” section
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Testing in Firebug: Example

• Steps
– Opened Firebug with F12
– Cut/pasted code from earlier slide

Interactively entered the expressions shown in blue– Interactively entered the expressions shown in blue
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More on JSON

• This section
– Constructs JSON explicitly using MVC
– Uses normal servlets

Reads request parameters as strings– Reads request parameters as strings

• Upcoming sections
– Constructs JSON automatically from Java objectsConstructs JSON automatically from Java objects
– Uses RPC approach to

• Hide the use of normal servlets
• Pass ordinary arguments instead of request parameter 

strings

• Earlier section (JavaScript Core)( p )
– Gives more examples of basic JSON usage in ordinary 

JavaScript programs
48
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Steps

• JavaScript
– Define an object for sending HTTP requestsDefine an object for sending HTTP requests
– Initiate request

• Get request object
• Designate an anonymous response handler function 

I iti t POST t t l t• Initiate a POST request to a servlet
– Put POST data in the send method
– Data based on document.getElementById(id).value of some textfield

– Handle responsep
• Wait for readyState of 4 and HTTP status of 200
• Extract return text with responseText or responseXML

– Add parens then pass string to “eval” to get a real JavaScript object
– Access fields array elements etc with normal JavaScript syntaxAccess fields, array elements, etc., with normal JavaScript syntax

• Use innerHTML to insert result into designated element
• HTML

– Load JavaScript from centralized directory
– Designate control that initiates request
– Give ids to input elements
– Define a blank placeholder element with a known id
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Initiate Request

function jsonCityTable(inputField, resultRegion) {
var address = "show-cities";var address = show cities ;
var data = "cityType=" + getValue(inputField) +

"&format=json";
ajaxPost(address dataajaxPost(address, data, 

function(request) { 
showJsonCityInfo(request, resultRegion); 

});});
}
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Handle Response

function showJsonCityInfo(request, resultRegion) {
if ((request readyState == 4) &&if ((request.readyState == 4) &&

(request.status == 200)) {
var rawData = request.responseText;
var data = eval("(" + rawData + ")");var data  eval( (  + rawData + ) );
var table = getTable(data.headings, data.cities);
htmlInsert(resultRegion, table);

}}
}
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HTML Code

...
<fieldset>
<legend>Getting JSON Data from Server, Building HTML Table
</legend>
<form action="#">
<label for="city-type-2">City Type:</label>
<select id="city-type-2">

<option value="top-5-cities">Largest Five US Cities</option>
<option value="second-5-cities">Second Five US Cities</option>
<option value="cities-starting-with-s">

US Cities Starting with 'S'</option>
<option value="superbowl-hosts">

Most Recent Superbowl Hosts</option>
</select>
<br/>
<input type="button" value="Show Cities"

onclick='jsonCityTable("city-type-2", 
"json-city-table")'/>

</form>
<p/>
<div id="json-city-table"></div>

</fieldset>...53

Server Design: MVC

• Logic
– No changes to basic logic
– Only addition is logic to decide which results page 

appliesapplies

• Presentation
– Build a plain-text page instead of an XML pagep p g p g
– Embed data in JSON format
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Servlet Code

public class ShowCities extends HttpServlet {
public void doGet(HttpServletRequest request,p ( p q q ,

HttpServletResponse response)
throws ServletException, IOException {

...
request setAttribute("cities" cities);request.setAttribute("cities", cities);
String format = request.getParameter("format");
String outputPage;
if ("xml".equals(format)) {
response.setContentType("text/xml");
outputPage = "/WEB-INF/results/cities-xml.jsp";

} else if ("json".equals(format)) {
response setContentType("application/json");response.setContentType( application/json );
outputPage = "/WEB-INF/results/cities-json.jsp";

} ...
RequestDispatcher dispatcher =
request.getRequestDispatcher(outputPage);

dispatcher.include(request, response);
}
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JSP Code 
(/WEB-INF/results/cities-json jsp)(/WEB INF/results/cities json.jsp)

{ headings: ["City", "Time", "Population"],
cities: [["${cities[0] name}" "${cities[0] time}"cities: [["${cities[0].name}", "${cities[0].time}",

"${cities[0].population}"],
["${cities[1].name}", "${cities[1].time}",
"${cities[1].population}"],

["${cities[2].name}", "${cities[2].time}",
"${cities[2].population}"],

["${cities[3].name}", "${cities[3].time}",
"${cities[3].population}"],

["${cities[4].name}", "${cities[4].time}",[ ${ [ ] } , ${ [ ] } ,
"${cities[4].population}"]]

}
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JSON Data: Results
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Basic Tasks

• General Approach
Server side code invents a custom data format– Server-side code invents a custom data format

– Client-side code parses it
• Specific Common Approach

S id d d d li it d t i– Server-side code sends delimited strings
– Client-side code uses String.split to break strings into arrays

• String.split in JavaScript
Q i i il S i li i J– Quite similar to String.split in Java

– With a one-char delimiter, use single or double quotes
– With a regular expression, use slashes

JavaScript regex's similar to Perl (and Java) regular expressions• JavaScript regex's similar to Perl (and Java) regular expressions
• More details will be given in a later section

• Online references
http:// e olt org/article/Reg lar E pressions in Ja aScript/– http://www.evolt.org/article/Regular_Expressions_in_JavaScript/
17/36435/

– http://www.javascriptkit.com/javatutors/re.shtml
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String.split: Example
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Steps

• JavaScript
– Define an object for sending HTTP requestsDefine an object for sending HTTP requests
– Initiate request

• Get request object
• Designate an anonymous response handler function 

I iti t POST t t l t• Initiate a POST request to a servlet
– Put POST data in the send method
– Data based on document.getElementById(id).value of some textfield

– Handle responsep
• Wait for readyState of 4 and HTTP status of 200
• Extract return text with responseText or responseXML

– Break it into array with String.split and regular expression delimiters
– Access array elements (perhaps using String split again)Access array elements (perhaps using String.split again)

• Use innerHTML to insert result into designated element
• HTML

– Load JavaScript from centralized directory
– Designate control that initiates request
– Give ids to input elements
– Define a blank placeholder element with a known id
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Initiate Request

function stringCityTable(inputField, resultRegion) {
var address = "show-cities";var address = show cities ;
var data = "cityType=" + getValue(inputField) +

"&format=string";
ajaxPost(address dataajaxPost(address, data, 

function(request) { 
showStringCityInfo(request, resultRegion); 

});});
}
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Handle Response

function showStringCityInfo(request, resultRegion) {
if ((request.readyState == 4) &&if ((request.readyState  4) &&

(request.status == 200)) {
var rawData = request.responseText;
var rowStrings = rawData.split(/[\n\r]+/);
var headings = rowStrings[0].split("#");
var rows = new Array(rowStrings.length-1);
for(var i=1; i<rowStrings.length; i++) {
rows[i-1] = rowStrings[i] split("#");rows[i-1] = rowStrings[i].split( # );

}
var table = getTable(headings, rows);
htmlInsert(resultRegion, table);

}
}
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HTML Code

...
<fieldset>
<legend>Getting String Data from Server, Building HTML Table
</legend>
<form action="#">
<label for="city-type-3">City Type:</label>
<select id="city-type-3">

<option value="top-5-cities">Largest Five US Cities</option>
<option value="second-5-cities">Second Five US Cities</option>
<option value="cities-starting-with-s">

US Cities Starting with 'S'</option>
<option value="superbowl-hosts">

Most Recent Superbowl Hosts</option>
</select>
<br/>
<input type="button" value="Show Cities"

onclick='stringCityTable("city-type-3", 
"string-city-table")'/>

</form>
<p/>
<div id="string-city-table"></div>

</fieldset>...65

Server Design: MVC

• Logic
– No changes to basic logic
– Only addition is logic to decide which results page 

appliesapplies

• Presentation
– Build a plain-text page p p g
– Embed data between delimiters
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Servlet Code

public class ShowCities extends HttpServlet {
public void doGet(HttpServletRequest request,p ( p q q ,

HttpServletResponse response)
throws ServletException, IOException {

...
if ("xml" equals(format)) {if ("xml".equals(format)) {
response.setContentType("text/xml");
outputPage = "/WEB-INF/results/cities-xml.jsp";

} else if ("json".equals(format)) {
response.setContentType("application/json");
outputPage = "/WEB-INF/results/cities-json.jsp";

} else {
response setContentType("text/plain");response.setContentType( text/plain );
outputPage = "/WEB-INF/results/cities-string.jsp";

}
RequestDispatcher dispatcher =
request.getRequestDispatcher(outputPage);

dispatcher.include(request, response);
}
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JSP Code 
(/WEB-INF/results/cities-string jsp)(/WEB INF/results/cities string.jsp)

City#Time#Population
${cities[0] name}#${cities[0] time}#${cities[0] population}${cities[0].name}#${cities[0].time}#${cities[0].population}
${cities[1].name}#${cities[1].time}#${cities[1].population}
${cities[2].name}#${cities[2].time}#${cities[2].population}
${cities[3].name}#${cities[3].time}#${cities[3].population}${cities[3].name}#${cities[3].time}#${cities[3].population}
${cities[4].name}#${cities[4].time}#${cities[4].population}
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String Data: Results
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Idea

• Earlier
– Server

• Decided what datatype to return based on “format” 
parameterp

– Client
• Hardcoded “format” value
• Hardcoded response handler function• Hardcoded response handler function

• Now
– ServerServer

• No change. Still uses “format” param in same way.

– Client
G t “f t” l f b b• Gets “format” value from combobox

• Decides on response handler function based on 
combobox value
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JavaScript

function cityTable(cityTypeField, formatField, 
resultRegion) {

dd h i ivar address = "show-cities";
var cityType = getValue(cityTypeField);
var format = getValue(formatField);
var data = "cityType=" + cityType +

"&format=" + format;"&format=" + format;
var responseHandler = findHandler(format);
ajaxPost(address, data, 

function(request) { 
responseHandler(request resultRegion);responseHandler(request, resultRegion); 

});
}

function findHandler(format) {function findHandler(format) {
if (format == "xml") {           // == is ok for strings!
return(showXmlCityInfo);

} else if (format == "json") {
return(showJsonCityInfo);y

} else {
return(showStringCityInfo);

}
}72



HTML

<fieldset>
<legend>Choosing Server Datatype...</legend>
<form action="#">
<label for="city-type-4">City Type:</label>
<select id="city-type-4">
<option value="top-5-cities">Largest Five ...</option>
...
</select>

<label for="data-type">Server Data Type:</label>
<select id="data-type">

ti l " l" l t d " l t d" / ti<option value="xml" selected="selected">XML</option>
<option value="json">JSON</option>
<option value="string">String</option>
</select>
<b /><br/>
<input type="button" value="Show Cities"

onclick='cityTable("city-type-4", "data-type", 
"city-table")'/>

</f ></form>
<p/>
<div id="city-table"></div>

</fieldset>
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Server-Side Code

• No changes whatsoever
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Combination Data: Results
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Preview of Next Sections

• Problems with JSP pages in this section
– Repeated identical information for each of the five entries 

in the list of cities
– Cannot handle city lists that are not five entries long– Cannot handle city lists that are not five entries long

• Servlet code was independent of the number of cities
• Client-side (JavaScript) code was independent of the 

number of citiesnumber of cities
• But JSP code was hard-coded to the number of cities

• Handling variable-length data in JSPg g
– Bean
– Custom tag

l– JSTL loop
– Scripting loop
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Preview of Next Sections
(Continued)(Continued)

• Design
– Returning real City objects instead of strings is more in 

keeping with data-centric approach

• Automatic JSON generation• Automatic JSON generation
– Building JSON objects automatically from various Java 

data typesyp

• RPC mechanism
– Let client side code act as if it is calling a server-side 

f i ( URL)function (not a URL)
– Let client side code pass and receive regular arguments
– Let server-side code pass and receive regular argumentsLet server-side code pass and receive regular arguments

• Return results converted with JSONObject & JSONArray
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Summary

• Parsing XML data
– Call request.responseXML
– Call getElementsByTagName

Get body text via someElement firstChild nodeValue– Get body text via someElement.firstChild.nodeValue

• Parsing JSON data
– Add parensAdd parens
– Pass to eval
– Treat as normal JavaScript object

• Parsing string data
– Use String.split and (possibly) regular expressions

• Server
– Use MVC
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