




Motivation

Question:  Why study Java server-side web programming?

Answer 1:  Doing so will help you better understand server-side web programming
Help you get a sense of what is common across server-side web programming 
environments and what is language-specific

Answer 2:  Doing so will give you a sense of how Java is used in the “real world”
COS 126 uses Java to cover the fundamentals of programming
COS 226 uses Java to cover algorithms & data structures
To some extent, “real world” Java programming differs from the kind of academic 
programming that you did in 126 and 226.



Motivation

Question:  Why study Java server-side web programming (cont.)?

Answer 3:  Doing so will introduce some advanced features of Java that might be new to 
you

Answer 4:  Java server-side Web programming is popular and important…





Motivation

If you consider all websites that experience high traffic…

Java is used in 83.3% of them
(Python and others) are used in 37.6% of them





Lambda Expressions

Lambda expression
A nameless function
From Alonzo Church

Alumnus of Princeton
Prof of philosophy and mathematics at Princeton for many years
Contemporary of Alan Turing
1930s
Developed some important theoretical results independent of and working with 
Turing

Lambda expressions are implemented in both Python and Java











Lambda Expressions

[see slide]

Code notes:
The argument passed to connect() should be a function (pointer)
Here, the argument passed to connect() is None



Lambda Expressions

[see slide]

Code notes:
An (arguably) nicer approach
Use lambda expressions









Advanced Java: Lambda Exprs

[see slide]

Can omit the parameter types if the compiler can infer them.





Some Advanced Java Features

Lambda expression observations

“It’s best to think of a lambda expression as a function, not an object, and to 
accept that it can be passed to a functional interface.”  -- Horstmann

Function pointers in a language that doesn’t have functions!
Handy!
Inelegant?





Packages

Solution:  Packages
Package:  a named group of classes/interfaces
Prevents name conflicts
A package may contain packages
By default, classes/interfaces are in “anonymous” package

















Servlet Programming

Answer 1: Use CGI
Possible, but…
Very inefficient

Each HTTP request forks a new child process and execs a new JVM!
Java standard library provides no CGI classes

No “real” website would use them anyway
(I composed some for my own use; see me if you want)



























Servlet Programming

[see slide]

Code notes: Book.java
In edu.princeton.penny package

Code notes: Database.java
In edu.princeton.penny package
Uses Java database driver to access SQLite database

Code notes: Common.java
In edu.princeton.penny package
Defines static methods used by multiple classes

Code notes: Util.java
In edu.princeton.penny package
getCookie() method accepts cookie name, returns cookie value (or null)

Code notes: IndexServlet.java
In edu.princeton.penny package



Called to generate the index page

Code notes: SearchFormServlet.java
In edu.princeton.penny package
Called to generate the search form page
Gets value associated with given name
Gets cookie with given name

Code notes: SearchResultsServlet.java
In edu.princeton.penny package
Called to generate the search results page
Performs redirection
Creates a cookie
Accesses database

Code notes: Penny.java
Define main() method
Maps HTTP requests to Servlet classes

Code notes: pom.xml
Configures Maven

Use JDK 1.8
The app depends upon the 5 specified .jar files

Code notes: runserver
Bash shell script
Uses Maven to run Jetty Web server…
Which serves the app















Servlet Programming

[see slide]

Code notes:  Penny.java
In edu.princeton.penny package
Used to generate all pages
Uses lambda expressions

Code notes: pom.xml
Only 2 dependencies!

sqlite-jdbc
spark-core

Maven recursively fetches all child dependencies automatically











The Velocity Template Engine

[see slide]

Code notes: footer.vtl
A Velocity template containing a placeholder

Code notes: index.vtl
A Velocity template containing a placeholder

Code notes: searchform.vtl
A Velocity template containing a placeholder

Code notes: searchresults.vtl
A Velocity template containing a placeholder
Also contains some logic expressed in the Velocity template language (not Java)

Code notes: Penny.java
Instantiates Velocity templates





The Velocity Template Engine

Note the MVC architecture

Model
penny.sql, penny.sqlite, Book.java, Database.java
Concern of DB admins

View
header.vtl, footer.vtl, index.vtl, searchform.vtl, searchresults.vtl
Concern of Web designers

Controller:
Penny.java
Concern of programmers



The Velocity Template Engine

Python/Flask/Jinja2
Encourages separation of concerns
But templates can contain Python-like code

Java/Spark/Velocity
More strongly encourages separation of concerns
Templates cannot contain embedded Java code!
Instead use a special purpose (Apache Velocity) language





Commentary

Commentary: Python vs. Java for server-side web apps…

Python/Flask/Jinja2
Small/medium apps (4 programmers, a few months): good

Simple, succinct
Large apps (40 programmers, a few years): not so good

Dangerous (weak/duck typing, no privacy)
Relatively poor performance

Java/Spark/Velocity
Small/medium apps: not so good

Complex, verbose
Large apps: good

Safe (strong typing, privacy)
Good performance




