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Overview

• What are JavaServer Pages (JSPs)?

• How can we create dynamic web sites with user interactions by using
JavaServer Pages?

• How do JavaServer Pages combine with what we already know?

• What are Java Beans and how do they combine with JSPs?
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Goals

• We want to create dynamic web sites
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Goals

• We want to create dynamic web sites

• Actually, we can do that already:
• We can implement HTTP over TCP with sockets, deal with requests

and responses with parameters in our code, and “programmatically”
create HTML documents with forms

• We can use Java Servlets [1–4], deal with requests and responses with
parameters in our code, and “programmatically” create HTML
documents with forms

• Both is possible, but cumbersome and awful to maintain

• Templates like PHP [5] where program code is mixed with HTML
directives offer an alternative

• JavaServer Pages offer the same functionality by extending our
learned technology stack
(TCP socket ← HTTP Servlet (with Thread Pool) ← JavaServer Pages)
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JavaServer Pages

• JavaServer Pages (JSP) [6–10] are a template-based text-content
generating technology
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JavaServer Pages

• JavaServer Pages (JSP) [6–10] are a template-based text-content
generating technology

• Idea: Define a template file (usually .jsp ) which contains some

static (HTML) text and some Java code

• This file is then translated to a Java Servlet

• The servlet contains the static text as String s which are written to
the servlet response object

• The Java code is part of the servlet and may create additional output

• The servlet is compiled when the corresponding website is accessed
the first time

• Result: Elegant way to mix HTML and Java to build dynamic
websites
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JSP Example

Listing: [greetings.jsp]: A simple JSP greeting you.

<html>

<head>

<% java.util.Date clock = new java.util.Date(); %>

<title >Hello! (<%= clock %>)</title >

<body>

<% if (clock.getHours () < 15) { %>

Good Morning!

<% } else { %>

Good Evening!

<% } %>

It is now <%= clock.getHours () %> o'clock and <%=

clock.getMinutes () %> minutes.

</body>

</html>
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Accessing the JSP
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Listing: [greetings jsp.java]: The Java source code generated for greetings.jsp.

package org.apache.jsp;

import javax.servlet .*;

import javax.servlet.http .*;

import javax.servlet.jsp .*;

public final class greetings_jsp extends org.apache.jasper.runtime.HttpJspBase

implements org.apache.jasper.runtime.JspSourceDependent {

private static final JspFactory _jspxFactory = JspFactory.getDefaultFactory ();

private static java.util.List <String > _jspx_dependants;

private org.glassfish.jsp.api.ResourceInjector _jspx_resourceInjector;

public java.util.List <String > getDependants () {

return _jspx_dependants;

}

public void _jspService(HttpServletRequest request , HttpServletResponse response)

throws java.io.IOException , ServletException {

PageContext pageContext = null;

HttpSession session = null;

ServletContext application = null;

ServletConfig config = null;

JspWriter out = null;

Object page = this;

JspWriter _jspx_out = null;

PageContext _jspx_page_context = null;

try {

response.setContentType("text/html");

response.setHeader("X-Powered -By", "JSP /2.3");

pageContext = _jspxFactory.getPageContext(this , request , response ,

null , true , 8192, true);

_jspx_page_context = pageContext;

application = pageContext.getServletContext ();

config = pageContext.getServletConfig ();

session = pageContext.getSession ();

out = pageContext.getOut ();

_jspx_out = out;

_jspx_resourceInjector = (org.glassfish.jsp.api.ResourceInjector)

application.getAttribute("com.sun.appserv.jsp.resource.injector");

out.write("<html >\r\n");

out.write("  <head >\r\n");

out.write("    ");

java.util.Date clock = new java.util.Date();

out.write("\r\n");

out.write("    <title >Hello! (");

out.print( clock );

out.write(")</title >\r\n");

out.write("  <body >\r\n");

out.write("\r\n");

out.write("  ");

if (clock.getHours () < 15) {

out.write("\r\n");

out.write("    Good Morning !\r\n");

out.write("  ");

} else {

out.write("\r\n");

out.write("    Good Evening !\r\n");

out.write("  ");

}

out.write("\r\n");

out.write("  \r\n");

out.write("  It is now ");

out.print( clock.getHours () );

out.write(" o'clock and ");

out.print( clock.getMinutes () );

out.write(" minutes .\r\n");

out.write("  </body >\r\n");

out.write("</html >");

} catch (Throwable t) {

if (!(t instanceof SkipPageException)){

out = _jspx_out;

if (out != null && out.getBufferSize () != 0)

out.clearBuffer ();

if (_jspx_page_context != null) _jspx_page_context.handlePageException(t);

else throw new ServletException(t);

}

} finally {

_jspxFactory.releasePageContext(_jspx_page_context);

}

}

}
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Implicit Objects

• In a JavaServer Page, we can access a set of implicit objects
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Implicit Objects

• In a JavaServer Page, we can access a set of implicit objects:

request the HttpServletRequest object of the request

response the HttpServletResponse object

out a PrintWriter object for sending output to the client
session the HttpSession object of the session

application ServletContext object allowing you to store/read application-
global data
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Print Client Address as Text

Listing: [printClientAddress.jsp]: A very simple JSP with implicit directives.

<% response.setContentType("text/plain"); %>

Client: <%= request.getRemoteAddr () %>
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Accessing the JSP
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Listing: [printClientAddress jsp.java]: The Java source code generated for printClientAddress.jsp.

package org.apache.jsp;

import javax.servlet .*;

import javax.servlet.http .*;

import javax.servlet.jsp .*;

public final class printClientAddress_jsp extends org.apache.jasper.runtime.HttpJspBase

implements org.apache.jasper.runtime.JspSourceDependent {

private static final JspFactory _jspxFactory = JspFactory.getDefaultFactory ();

private static java.util.List <String > _jspx_dependants;

private org.glassfish.jsp.api.ResourceInjector _jspx_resourceInjector;

public java.util.List <String > getDependants () {

return _jspx_dependants;

}

public void _jspService(HttpServletRequest request , HttpServletResponse response)

throws java.io.IOException , ServletException {

PageContext pageContext = null;

HttpSession session = null;

ServletContext application = null;

ServletConfig config = null;

JspWriter out = null;

Object page = this;

JspWriter _jspx_out = null;

PageContext _jspx_page_context = null;

try {

response.setContentType("text/html");

response.setHeader("X-Powered -By", "JSP /2.3");

pageContext = _jspxFactory.getPageContext(this , request , response ,

null , true , 8192, true);

_jspx_page_context = pageContext;

application = pageContext.getServletContext ();

config = pageContext.getServletConfig ();

session = pageContext.getSession ();

out = pageContext.getOut ();

_jspx_out = out;

_jspx_resourceInjector = (org.glassfish.jsp.api.ResourceInjector)

application.getAttribute("com.sun.appserv.jsp.resource.injector");

response.setContentType("text/plain");

out.write("\r\n");

out.write("Client: ");

out.print( request.getRemoteAddr () );

} catch (Throwable t) {

if (!(t instanceof SkipPageException)){

out = _jspx_out;

if (out != null && out.getBufferSize () != 0)

out.clearBuffer ();

if (_jspx_page_context != null) _jspx_page_context.handlePageException(t);

else throw new ServletException(t);

}

} finally {

_jspxFactory.releasePageContext(_jspx_page_context);

}

}

}
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JSP Directives

• JavaServer Pages (JSP) introduce some special tags for embedding
Java code and output directives into HTML/text [6–8, 11]
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• JavaServer Pages (JSP) introduce some special tags for embedding
Java code and output directives into HTML/text [6–8, 11]

Element Syntax Meaning

Expression <%= expression %> expression is evaluated and placed in output
Scriptlet <% code %> code inserted in service method of compiled

Servlet
Declaration <%! code %> code inserted in body of Servlet class, outside of

service method
Directive <%@ page att="val" %> directives to the servlet about gen-

eral setup e.g., import="package.class",

contentType="MIMEtype",

session="true|false",

extends="package.class"

Directive <%@ include file="url" %> file on local system to include when page trans-
lated to Servlet

Comment <%-- comment --%> comment – ignored when JSP page is translated
to Servlet
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Simple Counter

• Create a JSP which counts its visitors
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Simple Counter

• Create a JSP which counts its visitors

• Accessed via
(http://localhost:8080/myJSPs/counterUnsynchronized.jsp)
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JSP Visiter Counter

Listing: [counterUnsynchronized.jsp]: A JSP counting visitors.

<html>

<head>

<title >Visitor Counter </title >

</head>

<body>

<%! long numVisitors = 0; %>

<p>Hello!

You are the <%= ++ numVisitors%><sup>th</sup> visitor!</p>

<p>

<% for(int i = 0; i<= 10; i++) { %>

<p>Modifying a member variable in an

unsynchronized fashion is dangerous.</p>

<% } %>

</p>

</body>

</html>
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Listing: [counterUnsynchronized jsp.java]: The Java source code generated for counterUnsynchronized.jsp.

package org.apache.jsp;

import javax.servlet .*;

import javax.servlet.http .*;

import javax.servlet.jsp .*;

public final class counterUnsynchronized_jsp extends org.apache.jasper.runtime.HttpJspBase

implements org.apache.jasper.runtime.JspSourceDependent {

long numVisitors = 0;

private static final JspFactory _jspxFactory = JspFactory.getDefaultFactory ();

private static java.util.List <String > _jspx_dependants;

private org.glassfish.jsp.api.ResourceInjector _jspx_resourceInjector;

public java.util.List <String > getDependants () {

return _jspx_dependants;

}

public void _jspService(HttpServletRequest request , HttpServletResponse response)

throws java.io.IOException , ServletException {

PageContext pageContext = null;

HttpSession session = null;

ServletContext application = null;

ServletConfig config = null;

JspWriter out = null;

Object page = this;

JspWriter _jspx_out = null;

PageContext _jspx_page_context = null;

try {

response.setContentType("text/html");

response.setHeader("X-Powered -By", "JSP /2.3");

pageContext = _jspxFactory.getPageContext(this , request , response ,

null , true , 8192, true);

_jspx_page_context = pageContext;

application = pageContext.getServletContext ();

config = pageContext.getServletConfig ();

session = pageContext.getSession ();

out = pageContext.getOut ();

_jspx_out = out;

_jspx_resourceInjector = (org.glassfish.jsp.api.ResourceInjector)

application.getAttribute("com.sun.appserv.jsp.resource.injector");

out.write("<html >\r\n");

out.write("  <head >\r\n");

out.write("    <title >Visitor Counter </title >\r\n");

out.write("  </head >\r\n");

out.write("  \r\n");

out.write("  <body >\r\n");

out.write("  ");

out.write("\r\n");

out.write("  \r\n");

out.write("    <p>Hello!\r\n");

out.write("       You are the ");

out.print( ++ numVisitors);

out.write("<sup >th </sup > visitor!</p>\r\n");

out.write("    \r\n");

out.write("    <p>\r\n");

out.write("      ");

for(int i = 0; i<= 10; i++) {

out.write("    \r\n");

out.write("        <p>Modifying a member variable in an\r\n");

out.write("           unsynchronized fashion is dangerous.</p> \r\n");

out.write("      ");

}

out.write("\r\n");

out.write("    </p>\r\n");

out.write("  </body >\r\n");

out.write("</html >");

} catch (Throwable t) {

if (!(t instanceof SkipPageException)){

out = _jspx_out;

if (out != null && out.getBufferSize () != 0)

out.clearBuffer ();

if (_jspx_page_context != null) _jspx_page_context.handlePageException(t);

else throw new ServletException(t);

}

} finally {

_jspxFactory.releasePageContext(_jspx_page_context);

}

}

}
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Careful with Parallelism!

• Many users may access your website at the same time

• Servlet containers use thread pools to process requests in parallel

• Even simple operations like ++numVisitors are usually not atomic

• Situations like lost update may occur, or data structures might be
destroyed entirely

• These situations will happen rarely.

• They might not be reproducible in tests and never be encountered
when debugging.

• Synchronization and protection of critical sections (see lesson 15) are
thus very, very important!
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Synchronized Visitor Counter

Listing: [counterSynchronized.jsp]: A JSP counting visitors properly.

<html>

<head>

<title >Visitor Counter </title >

</head>

<body>

<%! private long numVisitors = 0;

private synchronized final long __inc() {

return ++ numVisitors;

} %>

<p>Hello!

You are the <%= __inc()%><sup>th</sup> visitor!</p>

<p>Now we are using a synchronized method.</p>

</body>

</html>
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Listing: [counterSynchronized jsp.java]: The Java source code generated for counterSynchronized.jsp.

package org.apache.jsp;

import javax.servlet .*;

import javax.servlet.http .*;

import javax.servlet.jsp .*;

public final class counterSynchronized_jsp extends org.apache.jasper.runtime.HttpJspBase

implements org.apache.jasper.runtime.JspSourceDependent {

private long numVisitors = 0;

private synchronized final long __inc() {

return ++ numVisitors;

}

private static final JspFactory _jspxFactory = JspFactory.getDefaultFactory ();

private static java.util.List <String > _jspx_dependants;

private org.glassfish.jsp.api.ResourceInjector _jspx_resourceInjector;

public java.util.List <String > getDependants () {

return _jspx_dependants;

}

public void _jspService(HttpServletRequest request , HttpServletResponse response)

throws java.io.IOException , ServletException {

PageContext pageContext = null;

HttpSession session = null;

ServletContext application = null;

ServletConfig config = null;

JspWriter out = null;

Object page = this;

JspWriter _jspx_out = null;

PageContext _jspx_page_context = null;

try {

response.setContentType("text/html");

response.setHeader("X-Powered -By", "JSP /2.3");

pageContext = _jspxFactory.getPageContext(this , request , response ,

null , true , 8192, true);

_jspx_page_context = pageContext;

application = pageContext.getServletContext ();

config = pageContext.getServletConfig ();

session = pageContext.getSession ();

out = pageContext.getOut ();

_jspx_out = out;

_jspx_resourceInjector = (org.glassfish.jsp.api.ResourceInjector)

application.getAttribute("com.sun.appserv.jsp.resource.injector");

out.write("<html >\r\n");

out.write("  <head >\r\n");

out.write("    <title >Visitor Counter </title >\r\n");

out.write("  </head >\r\n");

out.write("  \r\n");

out.write("  <body >\r\n");

out.write("\r\n");

out.write("  \r\n");

out.write("    <p>Hello!\r\n");

out.write("       You are the ");

out.print( __inc());

out.write("<sup >th </sup > visitor!</p>\r\n");

out.write("       \r\n");

out.write("    <p>Now we are using a synchronized method.</p>\r\n");

out.write("  </body >\r\n");

out.write("</html >");

} catch (Throwable t) {

if (!(t instanceof SkipPageException)){

out = _jspx_out;

if (out != null && out.getBufferSize () != 0)

out.clearBuffer ();

if (_jspx_page_context != null) _jspx_page_context.handlePageException(t);

else throw new ServletException(t);

}

} finally {

_jspxFactory.releasePageContext(_jspx_page_context);

}

}

}
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Packaging & Deployment

• JSPs are usually deployed in .war (Web application ARchive) files
formats (see last lecture)
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Packaging & Deployment

• JSPs are usually deployed in .war (Web application ARchive) files
formats

• a .war is a ZIP archive with a special file structure:
• it contains a folder WEB-INF
• the folder WEB-INF contains a file web.xml
• and a file sun-web.xml

• in web.xml and sun-web.xml, we specify the JSPs provided in the
archive and how they can be accessed

• (we will later have a lesson just on xml, but the syntax here is
straightforward)

• (on the slides “Create a WAR” and “Deploying a WAR”, we give a
tutorial on how to package and deploy .war archives)
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web.xml

Listing: [web.xml]: The web.xml specification for our examples.

<?xml version="1.0" encoding="utf -8"?>

<web -app

xmlns:xsi="http://www.w3.org /2001/ XMLSchema -instance"

xmlns="http://java.sun.com/xml/ns/javaee"

xmlns:web="http://java.sun.com/xml/ns/javaee/web -app_2_5.xsd"

xsi:schemaLocation="http://java.sun.com/xml/ns/javaee 

http://java.sun.com/xml/ns/javaee/web -app_2_5.xsd"

version="2.5">

<display -name>myJSPs </display -name>

<distributable />

</web -app>
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sun-web.xml

Listing: [sun-web.xml]: The sun-web.xml specification for our examples.

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

<!DOCTYPE sun -web -app

PUBLIC ' -//Sun Microsystems , Inc .// DTD Application Server 9.0 

Servlet 2.5//EN'

'http://www.sun.com/software/appserver/dtds/sun -web -app_2_5 -0.dtd'>

<sun -web -app>

<context -root>/myJSPs </context -root>

</sun -web -app>

Distributed Computing Thomas Weise 22/68



Accessing the JSP

Distributed Computing Thomas Weise 23/68



Rating

• Create a JSP with a form that allows you to rate this course

Distributed Computing Thomas Weise 24/68

http://localhost:8080/myJSPs/rating.jsp


Rating

• Create a JSP with a form that allows you to rate this course

• (uses the same web.xml and sun-web.xml)

Distributed Computing Thomas Weise 24/68

http://localhost:8080/myJSPs/rating.jsp


Rating

• Create a JSP with a form that allows you to rate this course
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Listing: [rating.jsp]: A JSP allowing you to rate this course.

<html>

<head>

<title >Rate this Courese </title >

</head>

<%! int ratingsCount = 0;

int[] ratings = new int [6]; %>

<body>

<h1>Course Evaluation </h1>

<h2>Rate this Course </h2>

<form method="get">

<p>Give a rating how you like this course:</p>

<table border="1">

<tr>

<td bgcolor="#ff0000">rubbish , makes no sense <input type="radio" name="rating"

value="1" /></td>

<td bgcolor="#ff8888">pretty boring <input type="radio" name="rating"

value="2" /></td>

<td bgcolor="#ffff00">so-so <input type="radio" name="rating"

value="3" /></td>

<td bgcolor="#88 ff88">not bad <input type="radio" name="rating"

value="4" /></td>

<td bgcolor="#00 ff00">OMG , this is great <input type="radio" name="rating"

value="5" /></td>

<td bgcolor="#888888">Honestly , I don 't care <input type="radio" name="rating"

value="6" /></td>

</tr>

<tr><td colspan="6">

<input type="submit" value="submit my rating" />

</td></tr>

</table >

</form>

<% String rating = request.getParameter("rating"); //get the "GET" parameter , i.e., the

form result

int ratingInt = -1;

if (rating != null) {//if the page is not loaded because of form submit , rating will be

null

try { //only if submit was clicked , we get here

ratingInt = Integer.parseInt(rating); // check if rating is int (as it should be)

} catch (Exception e) {

ratingInt = -1;

}

if (( ratingInt >= 1) && (ratingInt <= ratings.length)) { //a valid rating was cast

synchronized(this) { // synchronized update and read of member variables

ratings[ratingInt - 1]++;

ratingsCount ++;

%>

<h2>Ratings </h2>

<p>So far <%= ratingsCount%> valid ratings have been issued.</p>

<table border="1">

<tr>

<th bgcolor="#ff0000">rubbish , makes no sense </th>

<th bgcolor="#ff8888">pretty boring </th>

<th bgcolor="#ffff00">so-so</th>

<th bgcolor="#88 ff88">not bad</th>

<th bgcolor="#00 ff00">OMG , this is great </th>

<th bgcolor="#888888">Honestly , I don 't care</th>

</tr>

<tr>

<% for(int i = 0; i < ratings.length; i++) { %>

<td><%= ratings[i]%></td>

<% } // for%>

</tr>

</table >

<% } } } // if%>

</body>

</html>
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Listing: [rating jsp.java]: The Java source code generated for rating.jsp.

package org.apache.jsp;

import javax.servlet .*;

import javax.servlet.http .*;

import javax.servlet.jsp .*;

public final class rating_jsp extends org.apache.jasper.runtime.HttpJspBase

implements org.apache.jasper.runtime.JspSourceDependent {

int ratingsCount = 0;

int[] ratings = new int [6];

private static final JspFactory _jspxFactory = JspFactory.getDefaultFactory ();

private static java.util.List <String > _jspx_dependants;

private org.glassfish.jsp.api.ResourceInjector _jspx_resourceInjector;

public java.util.List <String > getDependants () {

return _jspx_dependants;

}

public void _jspService(HttpServletRequest request , HttpServletResponse response)

throws java.io.IOException , ServletException {

PageContext pageContext = null;

HttpSession session = null;

ServletContext application = null;

ServletConfig config = null;

JspWriter out = null;

Object page = this;

JspWriter _jspx_out = null;

PageContext _jspx_page_context = null;

try {

response.setContentType("text/html");

response.setHeader("X-Powered -By", "JSP /2.3");

pageContext = _jspxFactory.getPageContext(this , request , response ,

null , true , 8192, true);

_jspx_page_context = pageContext;

application = pageContext.getServletContext ();

config = pageContext.getServletConfig ();

session = pageContext.getSession ();

out = pageContext.getOut ();

_jspx_out = out;

_jspx_resourceInjector = (org.glassfish.jsp.api.ResourceInjector)

application.getAttribute("com.sun.appserv.jsp.resource.injector");

out.write("<html >\r\n");

out.write("  <head >\r\n");

out.write("    <title >Rate this Courese </title >\r\n");

out.write("  </head >\r\n");

out.write("\r\n");

out.write("\r\n");

out.write("  \r\n");

out.write("  <body >\r\n");

out.write("    <h1 >Course Evaluation </h1 >\r\n");

out.write("    \r\n");

out.write("    <h2 >Rate this Course </h2 >\r\n");

out.write("    <form method =\" get\">    \r\n");

out.write("      <p>If ratingInt that this course is:</p>\r\n");

out.write("      <table border =\"1\" >\r\n");

out.write("        <tr >\r\n");

out.write("          <td bgcolor =\"# ff0000\">rubbish , makes no sense <input type =\" radio\" 

name =\" rating \" value =\"1\" /></td>          \r\n");

out.write("          <td bgcolor =\"# ff8888\">pretty boring          <input type =\" radio\" 

name =\" rating \" value =\"2\" /></td >\r\n");

out.write("          <td bgcolor =\"# ffff00\">so -so                  <input type =\" radio\" 

name =\" rating \" value =\"3\" /></td >\r\n");

out.write("          <td bgcolor =\"#88 ff88\">not bad                <input type =\" radio\" 

name =\" rating \" value =\"4\" /></td >\r\n");

out.write("          <td bgcolor =\"#00 ff00\">OMG , this is great     <input type =\" radio\" 

name =\" rating \" value =\"5\" /></td >\r\n");

out.write("          <td bgcolor =\"#888888\" > Honestly , I don't care <input type =\" radio\" 

name =\" rating \" value =\"6\" /></td >\r\n");

out.write("        </tr >\r\n");

out.write("      <tr ><td colspan =\"6\" >\r\n");

out.write("        <input type =\" submit \" value =\" submit my rating \" />\r\n");

out.write("      </td ></tr >\r\n");

out.write("      </table >\r\n");

out.write("    </form >\r\n");

out.write("  \r\n");

out.write("    ");

String rating = request.getParameter("rating"); //get the "GET" parameter , i.e., the form

result

int ratingInt = -1;

if (rating != null) {

try {

ratingInt = Integer.parseInt(rating);

} catch (Exception e) {

ratingInt = -1;

}

if (( ratingInt >= 1) && (ratingInt <= ratings.length)) {

synchronized(this) {

ratings[ratingInt - 1]++;

ratingsCount ++;

out.write("\r\n");

out.write("  \r\n");

out.write("    <h2 >Ratings </h2 >  \r\n");

out.write("    <p>So far ");

out.print( ratingsCount);

out.write(" valid ratings have been issued.</p>\r\n");

out.write("      <table border =\"1\" >\r\n");

out.write("        <tr >\r\n");

out.write("          <th bgcolor =\"# ff0000\">rubbish , makes no sense </th >          \r\n");

out.write("          <th bgcolor =\"# ff8888\">pretty boring </th >\r\n");

out.write("          <th bgcolor =\"# ffff00\">so -so </th >\r\n");

out.write("          <th bgcolor =\"#88 ff88\">not bad </th >\r\n");

out.write("          <th bgcolor =\"#00 ff00\">OMG , this is great </th >\r\n");

out.write("          <th bgcolor =\"#888888\" > Honestly , I don't care </th >\r\n");

out.write("        </tr >\r\n");

out.write("        <tr >\r\n");

out.write("        ");

for(int i = 0; i < ratings.length; i++) {

out.write("\r\n");

out.write("          <td >");

out.print( ratings[i]);

out.write("</td >\r\n");

out.write("          ");

} // for

out.write("\r\n");

out.write("        </tr >\r\n");

out.write("      </table >\r\n");

out.write("    \r\n");

out.write("    ");

} } } // if

out.write("\r\n");

out.write("  </body >\r\n");

out.write("</html >");

} catch (Throwable t) {

if (!(t instanceof SkipPageException)){

out = _jspx_out;

if (out != null && out.getBufferSize () != 0)

out.clearBuffer ();

if (_jspx_page_context != null) _jspx_page_context.handlePageException(t);

else throw new ServletException(t);

}

} finally {

_jspxFactory.releasePageContext(_jspx_page_context);

}

}

}
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Accessing the Rating Page
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• Goal: Separate application logic and presentation
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Java Beans

• Goal: Separate application logic (into a class) and presentation (into
the JavaServer Page)

• Java Bean [12, 13]: Simple Java class:
• which have a 0-argument constructor
• which implement java.io.Serializable , i.e., which can be stored to

a stream
• which can have properties

• Property:
• “emulated” variable of type Type (e.g., String ) with the name

myVariable

• Read access via method Type getMyVariable()

• Write access via method void setMyVariable(Type value)

• Does not be a real variable
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Bean Scopes

• Beans are created and maintained by servlet container for different
scopes
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Bean Scopes

• Beans are created and maintained by servlet container for different
scopes:

• Application: One bean instance for all requests and servlets of the
application

• Session: One bean instance for each session
• Request: One bean instance per request
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• Special tags for accessing beans
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Accessing Beans from JSPs

• Special tags for accessing beans:
• jsp:useBean -tag: access bean of a given class, a name, and a scope

(bean is created if it does not exist yet)
• jsp:getProperty -tag: get/print value of a given property of a given

bean
• jsp:setProperty -tag: set value of a property ( * for all, use request

parameters if no value is specifoed)
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Shopping Cart

• Create a simple shopping cart via JavaServer Pages
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Shopping Cart 1

Listing: [shoppingCart.jsp]: A JSP resembling a shopping cart.

<html>

<head><title>Shopping Cart</title ></head>

<body>

<jsp:useBean id="cart" scope="session" class="shopping.Cart" />

<% String command = request.getParameter("submit");

if("add".equals(command)) {

cart.setAdd(request.getParameter("item")); }

else if("remove".equals(command)) {

cart.setRemove(request.getParameter("item")); } %>

<p>Shopping Card:</p>

<ol>

<% for (String element : cart.getItems ()) { %>

<li><%= element %></li>

<% } %>

</ol>

<hr>

<%@ include file="shoppingCartForm.jsp" %>

</body>

</html>
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Shopping Cart 2

Listing: [shoppingCartForm.jsp]: The add/remove item form of the cart.

<form method="post">

Add or remove Items from the shopping cart:<br/>

<select name="item">

<option >iPad</option >

<option >&#x9999 ;&# x8549;</option >

<option >&#x897F ;&# x7EA2 ;&# x67FF;</option >

<option >&#x571F ;&# x8C46;</option >

<option >Jacket </option >

</select >

<input type=submit name="submit" value="add">

<input type=submit name="submit" value="remove">

</form>
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Listing: [Cart.java]: The shopping cart bean.

package shopping;

import java.io.Serializable; import java.util.ArrayList;

public class Cart implements Serializable {

private ArrayList <String > contents; // the item list

public Cart() {

this.contents = new ArrayList <>();

}

/** write -only property "add" */

public void setAdd(String name) {

this.contents.add(name);

}

/** write -only property "remove" */

public void setRemove(String name) {

this.contents.remove(name);

}

/** create read -only property "items" */

public String [] getItems () {

return this.contents.toArray(new String[this.contents.size()]);

}

}
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Listing: [shoppingCart jsp.java]: The Java source code generated for shoppingCart.jsp.

package org.apache.jsp;

import javax.servlet .*;

import javax.servlet.http .*;

import javax.servlet.jsp .*;

public final class shoppingCart_jsp extends org.apache.jasper.runtime.HttpJspBase

implements org.apache.jasper.runtime.JspSourceDependent {

private static final JspFactory _jspxFactory = JspFactory.getDefaultFactory ();

private static java.util.List <String > _jspx_dependants;

static {

_jspx_dependants = new java.util.ArrayList <String >(1);

_jspx_dependants.add("/shoppingCartForm.jsp");

}

private org.glassfish.jsp.api.ResourceInjector _jspx_resourceInjector;

public java.util.List <String > getDependants () {

return _jspx_dependants;

}

public void _jspService(HttpServletRequest request , HttpServletResponse response)

throws java.io.IOException , ServletException {

PageContext pageContext = null;

HttpSession session = null;

ServletContext application = null;

ServletConfig config = null;

JspWriter out = null;

Object page = this;

JspWriter _jspx_out = null;

PageContext _jspx_page_context = null;

try {

response.setContentType("text/html");

response.setHeader("X-Powered -By", "JSP /2.3");

pageContext = _jspxFactory.getPageContext(this , request , response ,

null , true , 8192, true);

_jspx_page_context = pageContext;

application = pageContext.getServletContext ();

config = pageContext.getServletConfig ();

session = pageContext.getSession ();

out = pageContext.getOut ();

_jspx_out = out;

_jspx_resourceInjector = (org.glassfish.jsp.api.ResourceInjector)

application.getAttribute("com.sun.appserv.jsp.resource.injector");

out.write("<html >\r\n");

out.write("  <head ><title >Shopping Cart </title ></head >\r\n");

out.write("  <body >\r\n");

out.write("  ");

shopping.Cart cart = null;

synchronized (session) {

cart = (shopping.Cart) _jspx_page_context.getAttribute("cart",

PageContext.SESSION_SCOPE);

if (cart == null){

cart = new shopping.Cart();

_jspx_page_context.setAttribute("cart", cart , PageContext.SESSION_SCOPE);

}

}

out.write("\r\n");

out.write("  ");

String command = request.getParameter("submit");

if("add".equals(command)) { cart.setAdd(request.getParameter("item")); }

else if("remove".equals(command)) { cart.setRemove(request.getParameter("item")); }

out.write("\r\n");

out.write("  \r\n");

out.write("  <p>Shopping Card:</p>\r\n");

out.write("    <ol >\r\n");

out.write("      ");

for (String element : cart.getItems ()) {

out.write("\r\n");

out.write("        <li >");

out.print( element );

out.write("</li >\r\n");

out.write("      ");

}

out.write("\r\n");

out.write("    </ol >\r\n");

out.write("  \r\n");

out.write("    <hr >\r\n");

out.write("    ");

out.write("<form method =\" post\">\r\n");

out.write("  Add or remove Items from the shopping cart:<br/>\r\n");

out.write("\r\n");

out.write("  <select name =\" item\">\r\n");

out.write("    <option >iPad </option >\r\n");

out.write("    <option >&# x9999 ;&# x8549;</option >\r\n");

out.write("    <option >&# x897F ;&# x7EA2 ;&# x67FF;</option >\r\n");

out.write("    <option >&# x571F ;&# x8C46;</option >\r\n");

out.write("    <option >Jacket </option >\r\n");

out.write("  </select >\r\n");

out.write("\r\n");

out.write("  <input type=submit name =\" submit \" value =\" add\">\r\n");

out.write("  <input type=submit name =\" submit \" value =\" remove \">\r\n");

out.write("</form >\r\n");

out.write("\r\n");

out.write("  </body >\r\n");

out.write("</html >");

} catch (Throwable t) {

if (!(t instanceof SkipPageException)){

out = _jspx_out;

if (out != null && out.getBufferSize () != 0)

out.clearBuffer ();

if (_jspx_page_context != null) _jspx_page_context.handlePageException(t);

else throw new ServletException(t);

}

} finally {

_jspxFactory.releasePageContext(_jspx_page_context);

}

}

}
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Accessing the cart
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• Including Java code into JavaServer Pages is very powerful
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• source code of bigger pages quickly gets hard to read and understand
• dilutes the separation of presentation layer and logic

• Idea: Add another level of abstraction, replace Java code with
simpler expressions (EL) and tags (JSTL)

• JSP Expression Language: mainly designed for accessing page-level
Beans, but also provides simple mathematical and Boolean expressions

• Expressions take the form ${expression}
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EL Examples

Listing: [expressionLanguageExamples.jsp]: Some examples for the EL.

<h1>Examples for using the Expression Language (EL)</h1>

<ul>

<li>20 modulo 7 is written as <code>&#x24 ;{20 mod 7}</code> and evaluates to

<span>${20 mod 7}</span>.</li>

<li>Is 20*10 different from 200? This question can be written as

<code>&#x24 ;{((20*10) ne 200) ? "yes" : "no"}</code>.

The answer is "<span >${((20*10) ne 200) ? "yes" : "no"}</span >".</li>

<li>The context path below which you can find the server pages of this example

is

accessed via <code>&#x24;{ pageContext.request.contextPath}</code>, which

evaluates to "<span >${pageContext.request.contextPath }</span >".</li>

<li>You have accessed this page from address

"<span >${pageContext.request.remoteAddr }</span >",

which I can obtain via

<code>&#x24;{ pageContext.request.remoteAddr}</code>.</li>

<li>The computer and port where this server is listening is

"<span >${header.host}</span >",

accessible via <code>&#x24;{ header.host}</code>.</li>

</ul>
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Listing: [expressionLanguageExamples jsp.java]: The Java source code generated for expressionLanguageExamples.jsp.

package org.apache.jsp;

import javax.servlet .*;

import javax.servlet.http .*;

import javax.servlet.jsp .*;

public final class expressionLanguageExamples_jsp extends org.apache.jasper.runtime.HttpJspBase

implements org.apache.jasper.runtime.JspSourceDependent {

private static final JspFactory _jspxFactory = JspFactory.getDefaultFactory ();

private static java.util.List <String > _jspx_dependants;

private org.glassfish.jsp.api.ResourceInjector _jspx_resourceInjector;

public java.util.List <String > getDependants () {

return _jspx_dependants;

}

public void _jspService(HttpServletRequest request , HttpServletResponse response)

throws java.io.IOException , ServletException {

PageContext pageContext = null;

HttpSession session = null;

ServletContext application = null;

ServletConfig config = null;

JspWriter out = null;

Object page = this;

JspWriter _jspx_out = null;

PageContext _jspx_page_context = null;

try {

response.setContentType("text/html");

response.setHeader("X-Powered -By", "JSP /2.3");

pageContext = _jspxFactory.getPageContext(this , request , response ,

null , true , 8192, true);

_jspx_page_context = pageContext;

application = pageContext.getServletContext ();

config = pageContext.getServletConfig ();

session = pageContext.getSession ();

out = pageContext.getOut ();

_jspx_out = out;

_jspx_resourceInjector = (org.glassfish.jsp.api.ResourceInjector)

application.getAttribute("com.sun.appserv.jsp.resource.injector");

response.setContentType("text/html");

out.write("\r\n");

out.write("<!DOCTYPE html >\r\n");

out.write("<html >\r\n");

out.write("<head >\r\n");

out.write("  <title >Examples for using the Expression Language (EL) with 

JSPs </title >\r\n");

out.write("  <style type =\" text/css\">\r\n");

out.write("      h1 { text -align:center }\r\n");

out.write("      ul { max -width :45em;margin -left:auto;margin -right:auto }\r\n");

out.write("      li { margin -top :0.75em; margin -bottom :0.75em;max -width :45em }\r\n");

out.write("      code {word -break:keep -all; white -space:nowrap; color:blue }\r\n");

out.write("      span { color:red }\r\n");

out.write("    </style >\r\n");

out.write("</head >\r\n");

out.write("<body >\r\n");

out.write("<h1 >Examples for using the Expression Language (EL)</h1 >\r\n");

out.write("\r\n");

out.write("<ul >\r\n");

out.write("<li >20 modulo 7 is written as <code >&# x24 ;{20 mod 7}</code > and evaluates 

to\r\n");

out.write("    <span >");

out.write((java.lang.String)

org.apache.jasper.runtime.PageContextImpl.evaluateExpression("${20 mod 7}",

java.lang.String.class , (PageContext)_jspx_page_context , null));

out.write("</span >.</li >\r\n");

out.write("\r\n");

out.write("<li >Is 20*10 different from 200? This question can be written as\r\n");

out.write("    <code >&# x24 ;{((20*10) ne 200) ? \"yes\" : \"no\"}</code >.\r\n");

out.write("    The answer is \"<span >");

out.write((java.lang.String)

org.apache.jasper.runtime.PageContextImpl.evaluateExpression("${((20*10) ne 200) ? 

\"yes\" : \"no\"}", java.lang.String.class , (PageContext)_jspx_page_context , null));

out.write("</span >\". </li >\r\n");

out.write("    \r\n");

out.write("<li >The context path below which you can find the server pages of this example 

is\r\n");

out.write("    accessed via <code >&# x24;{ pageContext.request.contextPath }</code >, 

which\r\n");

out.write("    evaluates to \"<span >");

out.write((java.lang.String)

org.apache.jasper.runtime.PageContextImpl.evaluateExpression("${pageContext.request.contextPath}",

java.lang.String.class , (PageContext)_jspx_page_context , null));

out.write("</span >\". </li >\r\n");

out.write("\r\n");

out.write("<li >You have accessed this page from address \"<span >");

out.write((java.lang.String)

org.apache.jasper.runtime.PageContextImpl.evaluateExpression("${pageContext.request.remoteAddr}",

java.lang.String.class , (PageContext)_jspx_page_context , null));

out.write("</span >\",\r\n");

out.write("    which I can obtain via 

<code >&# x24;{ pageContext.request.remoteAddr }</code >.</li >\r\n");

out.write("    \r\n");

out.write("<li >The computer and port where this server is listening is \"<span >");

out.write((java.lang.String)

org.apache.jasper.runtime.PageContextImpl.evaluateExpression("${header.host}",

java.lang.String.class , (PageContext)_jspx_page_context , null));

out.write("</span >\",\r\n");

out.write("    accessible via <code >&# x24;{ header.host}</code >.</li >\r\n");

out.write("   \r\n");

out.write("</body >\r\n");

out.write("</html >");

} catch (Throwable t) {

if (!(t instanceof SkipPageException)){

out = _jspx_out;

if (out != null && out.getBufferSize () != 0)

out.clearBuffer ();

if (_jspx_page_context != null) _jspx_page_context.handlePageException(t);

else throw new ServletException(t);

}

} finally {

_jspxFactory.releasePageContext(_jspx_page_context);

}

}

}
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Provided Expressions

+ addition - subtraction
* multiplication /, div division

%, mod modulo division ==, eq check for equality
!=, ne check for inequality <, lt less then?
>, gt greater then? <=, le less or equal then?

>=, ge greater or equal then? &&, and logical and
||, or logical or !, not logical ot
a?b:c logical conditional empty test for null
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* multiplication /, div division

%, mod modulo division ==, eq check for equality
!=, ne check for inequality <, lt less then?
>, gt greater then? <=, le less or equal then?

>=, ge greater or equal then? &&, and logical and
||, or logical or !, not logical ot
a?b:c logical conditional empty test for null

• Also, many of the objects provided by the web container can be
accessed in expressions, e.g., pageContext, request, header, cookie,
pageContext.Session, pageContext.Request, pageContext.Response. . .
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Java Standard Tag Library (JSTL)

• Motivation: reduce amount of pure Java code in JSPs
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conditions defined as XPath

sql sql URI: http://java.sun.com/jsp/jstl/sql
tags for accessing data bases from a JSP

functions fn URI: http://java.sun.com/jsp/jstl/functions
mainly string manipulation functions
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Listing: [jstlExamples.jsp]: Some examples for the JSTL.

<h1>Examples for using the JSP Standard Tag Library </h1>

<jsp:useBean id="ourDate" class="java.util.Date" />

<jsp:useBean id="format" class="java.text.SimpleDateFormat" />

<ul>

<li>

<code>&lt;c:if test="&#x24;{ ourDate.time > 1460217600000}">Wow , it is after 2016 -04 -10.&lt;/c:if></code>

evaluates to "<span ><c:if test="${ourDate.time > 1460217600000}">Wow , it is after 2016 -04 -10. </c:if ></span >"

</li>

<li>

if -then -else style expressions can be written as:

<pre>

&lt;c:choose ><br/>

&lt;c:when test="&#x24;{ ourDate.time > 1460217600000}">Wow , it is after 2016 -04 -10.&lt;/c:when ><br/>

&lt;c:otherwise >No , it is before 2016 -04 -10.&lt;/c:otherwise ><br/>

&lt;/c:choose ></pre>

which evaluates to

"<span ><c:choose >

<c:when test="${ourDate.time > 1460217600000}">Wow , it is after 2016 -04 -10. </c:when >

<c:otherwise >No, it is before 2016 -04 -10. </c:otherwise >

</c:choose ></span >"

</li>

<li>

Loops over numerical variables can be implemented as follows:

<pre>

Gray scale color values:<br/>

&lt;c:forEach var="col" begin="0" end="255"><br/>

&nbsp;&lt;span style="color:rgb(&#x24;{col},&#x24;{col},&#x24;{col})" >&#x24;{col}&lt;/span ><br/>

&lt;/c:forEach ><br/>

</pre> becomes <br/>

Gray scale color values:

<c:forEach var="col" begin="0" end="255">

<span style="color:rgb(${col},${col},${col})">${col}</span>

</c:forEach >

</li>

<li>

We can also loop over collections , such as the week day names:

<code>&lt;c:forEach var="w" items="&#x24;{ format.dateFormatSymbols.weekdays}" >&#x24;{w}&lt;/c:forEach ></code>

becomes

"<span ><c:forEach var="w" items="${format.dateFormatSymbols.weekdays}"> ${w}</c:forEach ></span >"

</li>

</ul>
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Listing: [jstlExamples jsp.java]: The Java source code generated for expressionLangujstlExamplesgeExamples.jsp.

package org.apache.jsp;

import javax.servlet .*;

import javax.servlet.http .*;

import javax.servlet.jsp .*;

public final class jstlExamples_jsp extends org.apache.jasper.runtime.HttpJspBase

implements org.apache.jasper.runtime.JspSourceDependent {

private static final JspFactory _jspxFactory = JspFactory.getDefaultFactory ();

private static java.util.List <String > _jspx_dependants;

private org.apache.jasper.runtime.TagHandlerPool _jspx_tagPool_c_forEach_var_items;

private org.apache.jasper.runtime.TagHandlerPool _jspx_tagPool_c_if_test;

private org.apache.jasper.runtime.TagHandlerPool _jspx_tagPool_c_choose;

private org.apache.jasper.runtime.TagHandlerPool _jspx_tagPool_c_otherwise;

private org.apache.jasper.runtime.TagHandlerPool _jspx_tagPool_c_forEach_var_end_begin;

private org.apache.jasper.runtime.TagHandlerPool _jspx_tagPool_c_when_test;

private org.glassfish.jsp.api.ResourceInjector _jspx_resourceInjector;

public java.util.List <String > getDependants () {

return _jspx_dependants;

}

public void _jspInit () {

_jspx_tagPool_c_forEach_var_items =

org.apache.jasper.runtime.TagHandlerPool.getTagHandlerPool(getServletConfig ());

_jspx_tagPool_c_if_test =

org.apache.jasper.runtime.TagHandlerPool.getTagHandlerPool(getServletConfig ());

_jspx_tagPool_c_choose =

org.apache.jasper.runtime.TagHandlerPool.getTagHandlerPool(getServletConfig ());

_jspx_tagPool_c_otherwise =

org.apache.jasper.runtime.TagHandlerPool.getTagHandlerPool(getServletConfig ());

_jspx_tagPool_c_forEach_var_end_begin =

org.apache.jasper.runtime.TagHandlerPool.getTagHandlerPool(getServletConfig ());

_jspx_tagPool_c_when_test =

org.apache.jasper.runtime.TagHandlerPool.getTagHandlerPool(getServletConfig ());

}

public void _jspDestroy () {

_jspx_tagPool_c_forEach_var_items.release ();

_jspx_tagPool_c_if_test.release ();

_jspx_tagPool_c_choose.release ();

_jspx_tagPool_c_otherwise.release ();

_jspx_tagPool_c_forEach_var_end_begin.release ();

_jspx_tagPool_c_when_test.release ();

}

public void _jspService(HttpServletRequest request , HttpServletResponse response)

throws java.io.IOException , ServletException {

PageContext pageContext = null;

HttpSession session = null;

ServletContext application = null;

ServletConfig config = null;

JspWriter out = null;

Object page = this;

JspWriter _jspx_out = null;

PageContext _jspx_page_context = null;

try {

response.setContentType("text/html");

response.setHeader("X-Powered -By", "JSP /2.3");

pageContext = _jspxFactory.getPageContext(this , request , response ,

null , true , 8192, true);

_jspx_page_context = pageContext;

application = pageContext.getServletContext ();

config = pageContext.getServletConfig ();

session = pageContext.getSession ();

out = pageContext.getOut ();

_jspx_out = out;

_jspx_resourceInjector = (org.glassfish.jsp.api.ResourceInjector)

application.getAttribute("com.sun.appserv.jsp.resource.injector");

out.write("\r\n");

out.write("<html >\r\n");

out.write("<head >\r\n");

out.write("  <title >Examples for using the JSP Standard Tag Library </title >\r\n");

out.write("  <style type =\" text/css\">\r\n");

out.write("      h1 { text -align:center }\r\n");

out.write("      ul { max -width :45em;margin -left:auto;margin -right:auto }\r\n");

out.write("      li { margin -top :0.75em; margin -bottom :0.75em;max -width :45em }\r\n");

out.write("      code {word -break:keep -all; white -space:nowrap; color:blue }\r\n");

out.write("      pre {word -break:keep -all; white -space:nowrap; color:blue }\r\n");

out.write("      span { color:red }\r\n");

out.write("    </style >\r\n");

out.write("</head >\r\n");

out.write("<body >\r\n");

out.write("<h1 >Examples for using the JSP Standard Tag Library </h1 >\r\n");

out.write("  \r\n");

java.util.Date ourDate = null;

synchronized (_jspx_page_context) {

ourDate = (java.util.Date) _jspx_page_context.getAttribute("ourDate",

PageContext.PAGE_SCOPE);

if (ourDate == null){

ourDate = new java.util.Date();

_jspx_page_context.setAttribute("ourDate", ourDate , PageContext.PAGE_SCOPE);

}

}

out.write('\r');

out.write('\n');

java.text.SimpleDateFormat format = null;

synchronized (_jspx_page_context) {

format = (java.text.SimpleDateFormat) _jspx_page_context.getAttribute("format",

PageContext.PAGE_SCOPE);

if (format == null){

format = new java.text.SimpleDateFormat ();

_jspx_page_context.setAttribute("format", format , PageContext.PAGE_SCOPE);

}

}

out.write("\r\n");

out.write("\r\n");

out.write("<ul >\r\n");

out.write("<li >\r\n");

out.write("<code >&lt;c:if test =\"&# x24;{ ourDate.time > 1460217600000}\" >Wow , it is after 

2016 -04 -10.&lt;/c:if ></code >\r\n");

out.write("evaluates to \"<span >");

if (_jspx_meth_c_if_0(_jspx_page_context))

return;

out.write("</span >\"\r\n");

out.write("</li >\r\n");

out.write("\r\n");

out.write("<li >\r\n");

out.write("if -then -else style expressions can be written as:\r\n");

out.write("<pre >\r\n");

out.write("&lt;c:choose ><br/>\r\n");

out.write("&lt;c:when test =\"&# x24;{ ourDate.time > 1460217600000}\" >Wow , it is after 

2016 -04 -10.&lt;/c:when ><br/>\r\n");

out.write("&lt;c:otherwise >No , it is before 2016 -04 -10.&lt;/c:otherwise ><br/>\r\n");

out.write("&lt;/c:choose ></pre >\r\n");

out.write("which evaluates to \r\n");

out.write("\"<span >");

if (_jspx_meth_c_choose_0(_jspx_page_context))

return;

out.write("</span >\"\r\n");

out.write("</li >\r\n");

out.write("\r\n");

out.write("<li >\r\n");

out.write("Loops over numerical variables can be implemented as follows :\r\n");

out.write("<pre >\r\n");

out.write("Gray scale color values:<br/>\r\n");

out.write("&lt;c:forEach var =\" col\" begin =\"0\" end =\"255\" > <br/>\r\n");

out.write("&nbsp;&lt;span 

style =\" color:rgb(&#x24;{col},&#x24;{col},&#x24;{col})\">&#x24;{col}&lt;/span ><br/>\r\n");

out.write("&lt;/c:forEach ><br/>\r\n");

out.write("</pre > becomes <br/>\r\n");

out.write("Gray scale color values :\r\n");

out.write("  ");

if (_jspx_meth_c_forEach_0(_jspx_page_context))

return;

out.write("\r\n");

out.write("</li >\r\n");

out.write("\r\n");

out.write("<li >\r\n");

out.write("We can also loop over collections , such as the week day names:\r\n");

out.write("<code >&lt;c:forEach var =\"w\" 

items =\"&# x24;{ format.dateFormatSymbols.weekdays }\">&#x24;{w}&lt;/c:forEach ></code >\r\n");

out.write("becomes\r\n");

out.write("\"<span >");

if (_jspx_meth_c_forEach_1(_jspx_page_context))

return;

out.write("</span >\"\r\n");

out.write("</li >\r\n");

out.write("\r\n");

out.write("</ul >\r\n");

out.write("\r\n");

out.write("</body >\r\n");

out.write("</html >");

} catch (Throwable t) {

if (!(t instanceof SkipPageException)){

out = _jspx_out;

if (out != null && out.getBufferSize () != 0)

out.clearBuffer ();

if (_jspx_page_context != null) _jspx_page_context.handlePageException(t);

else throw new ServletException(t);

}

} finally {

_jspxFactory.releasePageContext(_jspx_page_context);

}

}

private boolean _jspx_meth_c_if_0(PageContext _jspx_page_context)

throws Throwable {

PageContext pageContext = _jspx_page_context;

JspWriter out = _jspx_page_context.getOut ();

// c:if

org.apache.taglibs.standard.tag.rt.core.IfTag _jspx_th_c_if_0 =

(org.apache.taglibs.standard.tag.rt.core.IfTag)

_jspx_tagPool_c_if_test.get(org.apache.taglibs.standard.tag.rt.core.IfTag.class);

_jspx_th_c_if_0.setPageContext(_jspx_page_context);

_jspx_th_c_if_0.setParent(null);

_jspx_th_c_if_0.setTest ((( java.lang.Boolean)

org.apache.jasper.runtime.PageContextImpl.evaluateExpression("${ourDate.time > 

1460217600000}", boolean.class , (PageContext)_jspx_page_context , null)).booleanValue ());

int _jspx_eval_c_if_0 = _jspx_th_c_if_0.doStartTag ();

if (_jspx_eval_c_if_0 != javax.servlet.jsp.tagext.Tag.SKIP_BODY) {

do {

out.write("Wow , it is after 2016 -04 -10.");

int evalDoAfterBody = _jspx_th_c_if_0.doAfterBody ();

if (evalDoAfterBody != javax.servlet.jsp.tagext.BodyTag.EVAL_BODY_AGAIN)

break;

} while (true);

}

if (_jspx_th_c_if_0.doEndTag () == javax.servlet.jsp.tagext.Tag.SKIP_PAGE) {

_jspx_tagPool_c_if_test.reuse(_jspx_th_c_if_0);

return true;

}

_jspx_tagPool_c_if_test.reuse(_jspx_th_c_if_0);

return false;

}

private boolean _jspx_meth_c_choose_0(PageContext _jspx_page_context)

throws Throwable {

PageContext pageContext = _jspx_page_context;

JspWriter out = _jspx_page_context.getOut ();

// c:choose

org.apache.taglibs.standard.tag.common.core.ChooseTag _jspx_th_c_choose_0 =

(org.apache.taglibs.standard.tag.common.core.ChooseTag)

_jspx_tagPool_c_choose.get(org.apache.taglibs.standard.tag.common.core.ChooseTag.class);

_jspx_th_c_choose_0.setPageContext(_jspx_page_context);

_jspx_th_c_choose_0.setParent(null);

int _jspx_eval_c_choose_0 = _jspx_th_c_choose_0.doStartTag ();

if (_jspx_eval_c_choose_0 != javax.servlet.jsp.tagext.Tag.SKIP_BODY) {

do {

out.write('\r');

out.write('\n');

if (_jspx_meth_c_when_0 ((javax.servlet.jsp.tagext.JspTag) _jspx_th_c_choose_0 ,

_jspx_page_context))

return true;

out.write('\r');

out.write('\n');

if (_jspx_meth_c_otherwise_0 ((javax.servlet.jsp.tagext.JspTag) _jspx_th_c_choose_0 ,

_jspx_page_context))

return true;

out.write('\r');

out.write('\n');

int evalDoAfterBody = _jspx_th_c_choose_0.doAfterBody ();

if (evalDoAfterBody != javax.servlet.jsp.tagext.BodyTag.EVAL_BODY_AGAIN)

break;

} while (true);

}

if (_jspx_th_c_choose_0.doEndTag () == javax.servlet.jsp.tagext.Tag.SKIP_PAGE) {

_jspx_tagPool_c_choose.reuse(_jspx_th_c_choose_0);

return true;

}

_jspx_tagPool_c_choose.reuse(_jspx_th_c_choose_0);

return false;

}

private boolean _jspx_meth_c_when_0(javax.servlet.jsp.tagext.JspTag _jspx_th_c_choose_0 ,

PageContext _jspx_page_context)

throws Throwable {

PageContext pageContext = _jspx_page_context;

JspWriter out = _jspx_page_context.getOut ();

// c:when

org.apache.taglibs.standard.tag.rt.core.WhenTag _jspx_th_c_when_0 =

(org.apache.taglibs.standard.tag.rt.core.WhenTag)

_jspx_tagPool_c_when_test.get(org.apache.taglibs.standard.tag.rt.core.WhenTag.class);

_jspx_th_c_when_0.setPageContext(_jspx_page_context);

_jspx_th_c_when_0.setParent ((javax.servlet.jsp.tagext.Tag) _jspx_th_c_choose_0);

_jspx_th_c_when_0.setTest ((( java.lang.Boolean)

org.apache.jasper.runtime.PageContextImpl.evaluateExpression("${ourDate.time > 

1460217600000}", boolean.class , (PageContext)_jspx_page_context , null)).booleanValue ());

int _jspx_eval_c_when_0 = _jspx_th_c_when_0.doStartTag ();

if (_jspx_eval_c_when_0 != javax.servlet.jsp.tagext.Tag.SKIP_BODY) {

do {

out.write("Wow , it is after 2016 -04 -10.");

int evalDoAfterBody = _jspx_th_c_when_0.doAfterBody ();

if (evalDoAfterBody != javax.servlet.jsp.tagext.BodyTag.EVAL_BODY_AGAIN)

break;

} while (true);

}

if (_jspx_th_c_when_0.doEndTag () == javax.servlet.jsp.tagext.Tag.SKIP_PAGE) {

_jspx_tagPool_c_when_test.reuse(_jspx_th_c_when_0);

return true;

}

_jspx_tagPool_c_when_test.reuse(_jspx_th_c_when_0);

return false;

}

private boolean _jspx_meth_c_otherwise_0(javax.servlet.jsp.tagext.JspTag _jspx_th_c_choose_0 ,

PageContext _jspx_page_context)

throws Throwable {

PageContext pageContext = _jspx_page_context;

JspWriter out = _jspx_page_context.getOut ();

// c:otherwise

org.apache.taglibs.standard.tag.common.core.OtherwiseTag _jspx_th_c_otherwise_0 =

(org.apache.taglibs.standard.tag.common.core.OtherwiseTag)

_jspx_tagPool_c_otherwise.get(org.apache.taglibs.standard.tag.common.core.OtherwiseTag.class);

_jspx_th_c_otherwise_0.setPageContext(_jspx_page_context);

_jspx_th_c_otherwise_0.setParent (( javax.servlet.jsp.tagext.Tag) _jspx_th_c_choose_0);

int _jspx_eval_c_otherwise_0 = _jspx_th_c_otherwise_0.doStartTag ();

if (_jspx_eval_c_otherwise_0 != javax.servlet.jsp.tagext.Tag.SKIP_BODY) {

do {

out.write("No , it is before 2016 -04 -10.");

int evalDoAfterBody = _jspx_th_c_otherwise_0.doAfterBody ();

if (evalDoAfterBody != javax.servlet.jsp.tagext.BodyTag.EVAL_BODY_AGAIN)

break;

} while (true);

}

if (_jspx_th_c_otherwise_0.doEndTag () == javax.servlet.jsp.tagext.Tag.SKIP_PAGE) {

_jspx_tagPool_c_otherwise.reuse(_jspx_th_c_otherwise_0);

return true;

}

_jspx_tagPool_c_otherwise.reuse(_jspx_th_c_otherwise_0);

return false;

}

private boolean _jspx_meth_c_forEach_0(PageContext _jspx_page_context)

throws Throwable {

PageContext pageContext = _jspx_page_context;

JspWriter out = _jspx_page_context.getOut ();

// c:forEach

org.apache.taglibs.standard.tag.rt.core.ForEachTag _jspx_th_c_forEach_0 =

(org.apache.taglibs.standard.tag.rt.core.ForEachTag)

_jspx_tagPool_c_forEach_var_end_begin.get(org.apache.taglibs.standard.tag.rt.core.ForEachTag.class);

_jspx_th_c_forEach_0.setPageContext(_jspx_page_context);

_jspx_th_c_forEach_0.setParent(null);

_jspx_th_c_forEach_0.setVar("col");

_jspx_th_c_forEach_0.setBegin (0);

_jspx_th_c_forEach_0.setEnd (255);

int[] _jspx_push_body_count_c_forEach_0 = new int[] { 0 };

try {

int _jspx_eval_c_forEach_0 = _jspx_th_c_forEach_0.doStartTag ();

if (_jspx_eval_c_forEach_0 != javax.servlet.jsp.tagext.Tag.SKIP_BODY) {

do {

out.write("\r\n");

out.write("    <span style =\" color:rgb(");

out.write((java.lang.String)

org.apache.jasper.runtime.PageContextImpl.evaluateExpression("${col}",

java.lang.String.class , (PageContext)_jspx_page_context , null));

out.write(',');

out.write((java.lang.String)

org.apache.jasper.runtime.PageContextImpl.evaluateExpression("${col}",

java.lang.String.class , (PageContext)_jspx_page_context , null));

out.write(',');

out.write((java.lang.String)

org.apache.jasper.runtime.PageContextImpl.evaluateExpression("${col}",

java.lang.String.class , (PageContext)_jspx_page_context , null));

out.write(")\">");

out.write((java.lang.String)

org.apache.jasper.runtime.PageContextImpl.evaluateExpression("${col}",

java.lang.String.class , (PageContext)_jspx_page_context , null));

out.write("</span >\r\n");

out.write("  ");

int evalDoAfterBody = _jspx_th_c_forEach_0.doAfterBody ();

if (evalDoAfterBody != javax.servlet.jsp.tagext.BodyTag.EVAL_BODY_AGAIN)

break;

} while (true);

}

if (_jspx_th_c_forEach_0.doEndTag () == javax.servlet.jsp.tagext.Tag.SKIP_PAGE) {

return true;

}

} catch (Throwable _jspx_exception) {

while (_jspx_push_body_count_c_forEach_0 [0]-- > 0)

out = _jspx_page_context.popBody ();

_jspx_th_c_forEach_0.doCatch(_jspx_exception);

} finally {

_jspx_th_c_forEach_0.doFinally ();

_jspx_tagPool_c_forEach_var_end_begin.reuse(_jspx_th_c_forEach_0);

}

return false;

}

private boolean _jspx_meth_c_forEach_1(PageContext _jspx_page_context)

throws Throwable {

PageContext pageContext = _jspx_page_context;

JspWriter out = _jspx_page_context.getOut ();

// c:forEach

org.apache.taglibs.standard.tag.rt.core.ForEachTag _jspx_th_c_forEach_1 =

(org.apache.taglibs.standard.tag.rt.core.ForEachTag)

_jspx_tagPool_c_forEach_var_items.get(org.apache.taglibs.standard.tag.rt.core.ForEachTag.class);

_jspx_th_c_forEach_1.setPageContext(_jspx_page_context);

_jspx_th_c_forEach_1.setParent(null);

_jspx_th_c_forEach_1.setVar("w");

_jspx_th_c_forEach_1.setItems ((java.lang.Object)

org.apache.jasper.runtime.PageContextImpl.evaluateExpression("${format.dateFormatSymbols.weekdays}",

java.lang.Object.class , (PageContext)_jspx_page_context , null));

int[] _jspx_push_body_count_c_forEach_1 = new int[] { 0 };

try {

int _jspx_eval_c_forEach_1 = _jspx_th_c_forEach_1.doStartTag ();

if (_jspx_eval_c_forEach_1 != javax.servlet.jsp.tagext.Tag.SKIP_BODY) {

do {

out.write(' ');

out.write((java.lang.String)

org.apache.jasper.runtime.PageContextImpl.evaluateExpression("${w}",

java.lang.String.class , (PageContext)_jspx_page_context , null));

int evalDoAfterBody = _jspx_th_c_forEach_1.doAfterBody ();

if (evalDoAfterBody != javax.servlet.jsp.tagext.BodyTag.EVAL_BODY_AGAIN)

break;

} while (true);

}

if (_jspx_th_c_forEach_1.doEndTag () == javax.servlet.jsp.tagext.Tag.SKIP_PAGE) {

return true;

}

} catch (Throwable _jspx_exception) {

while (_jspx_push_body_count_c_forEach_1 [0]-- > 0)

out = _jspx_page_context.popBody ();

_jspx_th_c_forEach_1.doCatch(_jspx_exception);

} finally {

_jspx_th_c_forEach_1.doFinally ();

_jspx_tagPool_c_forEach_var_items.reuse(_jspx_th_c_forEach_1);

}

return false;

}

}
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Summary

• JavaServer Pages as a technology for developing dynamic web
applications with user interaction

• Produce HTML documents

• Are Java Servlets [1–4]

• Run in a Servlet Container that performs the HTTP interactions for
us by using sockets and which achieves good performance by using
thread pools

• JSPs feature JavaBeans, JSP EE, and JSTL techniques
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Obtaining GlassFish

• See the documentation of the Java Servlets example in the GitHub
Repository.
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Obtaining GlassFish

• See the documentation of the Java Servlets example in the GitHub
Repository.

• Download the newest open source edition from
http://javaee.github.io/glassfish/download/, at the time of
this writing, this is:

• GlassFish Server 4.1.2. Java EE 7 Web Profile [14–16]

• glassfish-4.1.2-web.zip

• Unzip the archive and choose a directory, say, {GLASSFISH DIR} as
target folder
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Getting it to run

• Open the command prompt or terminal (under Windows:
Windows-key+R, type “cmd”, hit enter)
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Getting it to run

• Open the command prompt or terminal (under Windows:
Windows-key+R, type “cmd”, hit enter)

• Change the directory to {GLASSFISH DIR}\glassfish4\bin

• Type asadmin start-domain --verbose , hit enter (under Linux, put a
./ before the command)

• If everything goes well, a lot of log information will come:
• some JVM initialization blabla
• Launching GlassFish on Felix platform (whatever that means)
• a lot of INFO log entries
• If that works, go to slide “GlassFish Administration”

• Under Windows, a window may pop up asking you for allowing the
program internet access permission, which you should OK.

• However, instead you may also get some error messages, which we
discuss on the following two slides.
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Troubleshooting: Cannot find path

• You may get a message like “The system cannot find the path.”

1For JavaServer Pages, a JRE (Java Runtime Environment) is not enough – it must
be a JDK (Java Developer Kit).
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Troubleshooting: Cannot find path

• You may get a message like “The system cannot find the path.”

• This means GlassFish cannot find the path to the right JDK1

• Open the file
{GLASSFISH DIR}\glassfish4\glassfish\config\asenv.bat

• Find the entry “set AS JAVA=...”

• Make sure that it points to an existing JDK (in my case:
“set AS JAVA=C:\Program Files\Java\jdk1.7.0 01”

1For JavaServer Pages, a JRE (Java Runtime Environment) is not enough – it must
be a JDK (Java Developer Kit).
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• This means GlassFish cannot find the path to the right JDK1

• Open the file
{GLASSFISH DIR}\glassfish4\glassfish\config\asenv.bat

• Find the entry “set AS JAVA=...”

• Make sure that it points to an existing JDK (in my case:
“set AS JAVA=C:\Program Files\Java\jdk1.7.0 01”

• Store your changes, go back to slide “Getting it to run”

1For JavaServer Pages, a JRE (Java Runtime Environment) is not enough – it must
be a JDK (Java Developer Kit).
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Troubleshooting: No domains?

• You may get a message like “There are no domains in

{GLASSFISH DIR}\glassfish\glassfish4\domains.”

• For some reason, no domain was created during the installation
process ⇒ we can do this now

• open the command prompt (windows-key+R, type “cmd”, hit enter)

• change the directory to {GLASSFISH DIR}\glassfish4\bin

• type asadmin create-domain --adminport 4848 domain1, hit
enter

• If everything succeeds, go back to slide “Getting it to run”
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GlassFish Administration

• Open the web browser

Distributed Computing Thomas Weise 51/68



GlassFish Administration

• Open the web browser

• Type http://localhost:4848 in your address bar, hit enter

Distributed Computing Thomas Weise 51/68



GlassFish Administration

Distributed Computing Thomas Weise 51/68



GlassFish Administration

• Open the web browser

• Type http://localhost:4848 in your address bar, hit enter

• If everything goes well, you should come to the administration form

• If you arrive at the administration screen, then everything is fine

Distributed Computing Thomas Weise 51/68



GlassFish Administration

Distributed Computing Thomas Weise 51/68



GlassFish Administration

• Open the web browser

• Type http://localhost:4848 in your address bar, hit enter

• If everything goes well, you should come to the administration form

• If you arrive at the administration screen, then everything is fine

• By the way, you can even see that GlassFish is using thread pools,
exactly like we described in the sockets lesson. . .
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Installing GlassFish (Linux)
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Building in Eclipse with Maven

• Maven is maybe the most widely-used project build and dependency
management tool in Java
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Building in Eclipse with Maven

• Maven is maybe the most widely-used project build and dependency
management tool in Java

• It allows you to specify which other software your project depends on,
which is then automatically downloaded and installed during the build
process

• Maven can build your project and generate archives, documentation,
a project website, and other artifacts

• Maven supports unit testing, i.e., allows you to automatically check
whether your code meets certain requirements

• Maven allows for automatic deployment (which we will not do here)

• Maven is integrated into Eclipse (good support in Eclipse Luna, very
well integrated in Eclipse Mars)

• The example project is provided with a Maven pom file, a file in the
XML format in which Maven projects are specified.
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Listing: [pom.xml] – Part 1: Basic Project Information

<project xmlns="http: //maven.apache.org/POM /4.0.0"

xmlns:xsi="http://www.w3.org /2001/ XMLSchema -instance"

xsi:schemaLocation="http:// maven.apache.org/POM /4.0.0 

http:// maven.apache.org/xsd/maven -4.0.0. xsd">

<modelVersion >4.0.0 </modelVersion >

<groupId >thomasWeise </groupId >

<artifactId >javaServerPages </artifactId >

<version >0.8.0</version >

<packaging >war</packaging >

<name>JavaServer Pages </name>

<description >Examples for using Java Server Pages (in

Java).</description >
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Listing: [pom.xml] – Part 2: Information about Organization

<url>http://www.it-weise.de/</url>

<organization >

<url>http: //www.it-weise.de/</url>

<name>thomasWeise </name>

</organization >
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Listing: [pom.xml] – Part 3: Information about Developer

<developers >

<developer >

<id>thomasWeise </id>

<name>Thomas Weise </name>

<email >tweise@ustc.edu.cn</email >

<url>http: //www.it-weise.de/</url>

<organization >University of Science and Technology of

China (USTC)</organization >

<organizationUrl >http: //www.ustc.edu.cn/</organizationUrl >

<roles >

<role>architect </role>

<role>developer </role>

</roles >

<timezone >China Time Zone</timezone >

</developer >

</developers >
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Listing: [pom.xml] – Part 4: Properties for Rest of pom

<properties >

<encoding >UTF -8</encoding >

<project.build.sourceEncoding >${ encoding}</project.build.sourceEncoding >

<project.reporting.outputEncoding >${ encoding}</project.reporting.outputEncoding >

<jdk.version >1.7</jdk.version >

</properties >
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Listing: [pom.xml] – Part 5: Licensing

<licenses >

<license >

<name>GNU GENERAL PUBLIC LICENSE Version 3, 29 June

2007</name>

<url>http: //www.gnu.org/licenses/gpl -3.0- standalone.html</url>

<distribution >repo</distribution >

</license >

</licenses >
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Listing: [pom.xml] – Part 6: SCM, Issue Management, and Inception Year

<issueManagement >

<url>https: // github.com/thomasWeise/distributedComputingExamples/issues </url>

<system >GitHub </system >

</issueManagement >

<scm>

<connection >scm:git:git@github.com:thomasWeise/distributedComputingExamples.git</connection >

<developerConnection >scm:git:git@github.com:thomasWeise/distributedComputingExamples.git</developerConne

<url>git@github.com:thomasWeise/distributedComputingExamples.git</url>

</scm>

<inceptionYear >2016</inceptionYear >
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Listing: [pom.xml] – Part 7: Dependencies

<dependencies >

<dependency >

<groupId >javax.servlet </groupId >

<artifactId >javax.servlet -api</artifactId >

<version >3.1.0 </version >

<scope >provided </scope > <!-- provided by servlet container -->

</dependency >

<dependency >

<groupId >javax.servlet.jsp</groupId >

<artifactId >jsp -api</artifactId >

<version >2.1</version >

<scope >provided </scope >

</dependency >

<dependency >

<groupId >jstl</groupId >

<artifactId >jstl</artifactId >

<version >1.2</version >

</dependency >

<dependency >

<groupId >taglibs </groupId >

<artifactId >standard </artifactId >

<version >1.1.2 </version >

</dependency >

</dependencies >
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Listing: [pom.xml] – Part 8: Build

<build>

<finalName >myJSPs </finalName >

<plugins >

<plugin >

<groupId >org.apache.maven.plugins </groupId >

<artifactId >maven -compiler -plugin </artifactId >

<version >3.1</version >

<configuration >

<source >${jdk.version}</source >

<target >${jdk.version}</target >

<encoding >${ encoding}</encoding >

<showWarnings >true</showWarnings >

<showDeprecation >true</showDeprecation >

</configuration >

</plugin >

</plugins >

</build>

</project >
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Importing Project into Eclipse

• I assume that you have downloaded the examples ZIP or checked
them out from GitHub.
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Importing Project into Eclipse

• I assume that you have downloaded the examples ZIP or checked
them out from GitHub.

• If you import this project in Eclipse, it may first show you a lot of
errors.

• Make sure that you can see the package view on the left-hand side of
the Eclipse window.

• Right-click on the project ( JavaServlets ) in the package view.
• In the opening pop-up menu, left-click on Maven .
• In the opening sub-menu, left-click on Update Project... .
• In the opening window. . .

• Make sure the project ( JavaServlets ) is selected.

• Make sure that Update project configuration from pom.xml is

selected.
• You can also select Clean projects .

• Click ‘OK‘.
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Importing Project into Eclipse

• I assume that you have downloaded the examples ZIP or checked
them out from GitHub.

• If you import this project in Eclipse, it may first show you a lot of
errors.

• Make sure that you can see the package view on the left-hand side of
the Eclipse window.

• Right-click on the project ( JavaServlets ) in the package view.

• In the opening pop-up menu, left-click on Maven .

• In the opening sub-menu, left-click on Update Project... .

• In the opening window. . .

• Now the structure of the project in the ‘package view‘ should slightly
change, the project will be re-compiled, and the errors should
disappear.
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Create a WAR

• A WAR (Web application ARchive) is a ZIP archive with a special file
structure that can be deployed to a servlet container
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Create a WAR

• A WAR (Web application ARchive) is a ZIP archive with a special file
structure that can be deployed to a servlet container:

• it contains a folder WEB-INF
• the folder WEB-INF contains the file web.xml
• the folder WEB-INF contains the folder classes which contains all
Java classes and packages that are part of the web application

• the folder WEB-INF may contain the folder libs which contains
additional required libraries.
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Create a WAR

• A WAR (Web application ARchive) is a ZIP archive with a special file
structure that can be deployed to a servlet container

• Maven builds the war for us.
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Create a WAR

• A WAR (Web application ARchive) is a ZIP archive with a special file
structure that can be deployed to a servlet container

• Maven builds the war for us.
• In Eclise, when building for the first time, you do the following.
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Create a WAR

• A WAR (Web application ARchive) is a ZIP archive with a special file
structure that can be deployed to a servlet container

• In the tab Main enter the Base directory of the project, this is the

folder called javaServlets containing the Eclipse/Maven project.

• Under Goals , enter clean compile war:war . This will build a war

archive.

• Click Apply
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• The build will start, you will see its status output in the console
window.
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Create a WAR

• A WAR (Web application ARchive) is a ZIP archive with a special file
structure that can be deployed to a servlet container

• Under Goals , enter clean compile war:war . This will build a war

archive.

• Click Apply

• Click Run

• The build will start, you will see its status output in the console
window.

• The folder target will contain a file myServlets.war after the build.
This is the deployable archive with our application.
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Deploying a WAR

• Deploying a WAR archive is easy
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• You can now access the application under
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Deploying a WAR

• Deploying a WAR archive is easy:
• Copy it into the folder
{GLASSFISH DIR}\glassfish4\glassfish\domains\domain1\autodeploy

• The running GlassFish server will automatically load and start it.

• You can now access the application under
http://localhost:8080/myServlets/HelloWorld, if
myServlets is the name you chose for your war file and HelloWorld

is a servlet that you have registered in the web.xml file (which now is
in folder WEB-INF of myServlets.war)

• You can now also find the servlet in the administration console (see
slide “GlassFish Administration”)
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Caspar David Friedrich, “Der Wanderer über dem Nebelmeer”, 1818
http://en.wikipedia.org/wiki/Wanderer_above_the_Sea_of_Fog
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