Server-side
Web Programming

Lecture 13:
JDBC Database Programming

JDBC Definition

Java Database Connectivity (JDBC): set of classes that provide

methods to

Connect to a database through a database server (using a driver)
Query database using SQL syntax, getting “list” of records that

match query

Manipulate database by executing SQL commands to modify, insert,
and delete records

web container

»| control JDBC database
servlet T driver
JSP JDBC

DBMS

database server




JDBC Components

* Major objects involved:
— Connection: represents connection to a database through a server

— Statement: represents SQL statement executed on database via that
connection

— ResultSet: repres

s “list” of records matching a query

Database server

.
Statement object | ()

select * from books database
\

ResultSet object

productCode title price
Eesultiet hooks = null; productCode title price

productCode title price

< %@ page import= &=

<%

Connection conhection = null:
Statement statement = null;

Connecting to the Database Server

* Load the database driver
— Not necessary in most recent version, but safe thing to do
Syntax:
Class.forName(*'driver class'").newlnstance();

« Name of driver class based on url of provider
Example: com.mysql . jdbc.Driver

15 try |

L7 Class. forName | | .newlInstance ()

17 connection = DriverManager. getlConnection|

1a 1:
19 i




Connecting to the Database Server

» Connect to the database
— Need to provide username and password
* Need to provide url of database

Usual form: jdbc:server type:url of server/database name

/

Example: jdbc:mysqgl://localhost/TestDB
e Syntax:
connectionobject =
DriverManager .getConnection(‘'databaseURL",

"username', "‘password'™);

connection = DriverManager. getConnection|

Exception Handling in JDBC

Any database-related statement may throw an SQLException

— Your code must put in try/catch block

— May also need to catch other exceptions
= ClassNotFoundException for missing database driver

try |
Cla=ss.forName | ] .newlnstance ] :
conhection = DriverManager. getlConkrection(

, .r 1:

F
catoch (ClassNotFoundException =) {1 %x NO DRIVER <% 1}
catch [(SQLEXception e] { %> NO CONNECTION <% )

L

Diagnostic message displayed

Better idea: Redirect to an error page




Executing Queries

» Create new statement object using the connection
* Execute an SQL query using that statement
» Store results in a ResultSet object

e Syntax:
statement = connection.createStatement();
statement.executeQuery(“SQL query™);

try |
Statement = conhnection.createltatement (]!
books = statement.exXecuteusry | 1

b
catch [(SQLException =) 4 %> BAD QUERY <%

Reading ResultSets

» Can only do simple access:
— Read in field values from current record
— Move to next record

* Syntax to move to next record: ResultSetObject.next();
— Returns false if no next record, true otherwise
— Must execute once before reading first record
— Usually while loop to read until no more records

while(ResultSetObject.next()) {
code to read in current record

}

while (kbooks.nexti()l) |
ntring productCode = bhooks.getatringl 1:

Strtrdinve it le = honk= et Stryines o T




Reading ResultSets

* Syntax to read field from current record:

value = ResultSetObject.getType(fieldname);

Specify type data is to be read in as Specify field name used in
varChar > getString database
int > getint

double - getDouble

Reading ResultSets

#* from books;

Murach’s Java Servlets and JSP

Murach’s ASP.HET 2.8 Web Programming with UB 2B80%
HTHL and HHTHML Pocket Heference

A.08 sec)

while (books.next())] |
String productCode = hooks.get3tringl 12
String title = books.getitring/ 1
doubhle price = books.gethouble | 1:




Reading ResultSets

* Once ResultSet read in, can use in own code
— Display in JSP
— Store in array for future use, etc.

4R Book List (Example) - Microsoft Internet Explorer

File Edit “iew Favortes Tools Help | "
O Bech = \_) = Ij IEL‘ :‘J | /'.-\- Search \:n\’;‘ Favorites <) T = ~
Address [ €] hip localhost 8080/jdbc] /Booklist jsp = Rt

Boolis for Sale

| Title | Price
Murach's Java Servlets and ISP £31.19 Add To Canrt

Murach's ASF IMET 2.0 Web Frogramming with VB 2005 | §33.08 Add To Cart

HTML and 3HTML Pocket Feference $10.39 Add To Cant
| |
|@ Dane lililili,ihj Local intranet 4

Reading ResultSets

40 |f-:| <%

41 while [(books != null £& books.next(])] {
42 String productCode = books.get3tring("productlode™) ;
43 String title = bhooks.get3tring(“tcitle™):
44 double price = hooks.getDbouble ("price™);
45 - sw
—_ 3 ="n L - - - .
o TRy <sia2 S Display title and price in next table row
43 <tdx$<%= price F=</td>
49 E <tds
50 - <form action ='<%= response.encodeURL (" /jdbcl/serviet/Cartlerviet?squantity=1") %>
51 method = Toget'>
52 <input type="hidden" name="productCode™ wvalue="<%= productCode %>">
53 <input type="submit” walue=TLdd To Cart™>
54 F </ form:= '\\\\\\\\
ss| | </td> Create form that passes productCode
- <o of selected book to servlet if button on
sl <3 this row is pressed
549 +
60 >




Executing Update Statements

e Syntax:
Statement statement = connection.createStatement();
statement.executeUpdate(““SQL statement’);

» Example:
statement.executeUpdate(“INSERT INTO books

(productCode, title, price)
VALUES (“0004°, “Green Eggs and Ham”, 9.95)”);

mysql? select = from hooks;
o ———— e e e e e
productCode
+ _____________
Murach’=sz Java Servletz and JSP
1 ABA2 Murach's ASP_MET 2.8 Yeh Programming with UB 2085
I 51515 HTHL and SHTHL Pocket Reference
Green Eqggs and Ham

+
1
1

+
1
1
1
1
1
1
1
1

+

Inserting Parameter Values

» User often decides how database is updated
— Enters parameter on form

— Parameters used for update
<h3>ddd a new book:</h3x

ZJ Book List Update Form (Example) -... [H[=1E3 -] <form action = et ho
File Edit View Favarites Tools Help | " <tshlex
A CECATR S J g 'yl | -/ Search > T “rre o
Add <td align= »Product codes T
ddress | &) http:/flocalhost8080/JDBCTestAdd | £ GDJ ctdr<input tppes - >
= - <frrs
Add a new book:
=1 <LrE
Pmﬁudcod&mﬂm <td align= *Title: =
. <tdx<input type=
TM&IGmenEggsandHam | itrs
Price: [9.95) = LT
ADD BOOK <td align= *Price; bl
@loone | | | | | [%JLocalintanst G B </frre
- o«ftakles
<input type= walue= >

F o</ forms




Inserting Parameter Values

* Read in parameter values
— Validate if necessary

protected void processRequest (HotpifervletRequest request, Htotplerwvl
throws ServletException, IOException {

String productCode = request.getParameter | 12
Jtring title = request.getParameter | 1
double price = Double.parseloyble(request.getParameter | 11:

Inserting Parameter Values

* Insert into SQL statement
— Will need to use + to append values into SQL statement string
— Note that string values must be inside ‘'’ to avoid syntax errors

try |
statement = conhection.createl3tatement () :
statement.executelpdate | | +
+productCode+ +Litle+ +price+ 1
t t
0004 9.95

Green Eggs and Ham

Creates string of form:

INSERT INTO books (productCode, title, price) VALUES
(00047, “Green Eggs and Ham”, 9.95)




Validation and Updates

» Usually need to validate update with database to avoid problems

— Don’t add item if already in database
— Don’t update or remove if not in database
* Won't cause database error, but probably want to inform user
» Checking whether item in database involves query
— Create query fro item in question
— If no results then not in database
— Key idea: use statement of form 1 F(ResultSetObject.next())

e True if at least one result
» False if no matches

Validation and Updates

— I -

* Example:
Validating that no book with given productCode | ™™™
exists in database before adding it R
— Query for book with that productCode Tide: [orotherBook
— Redirect to error page if books.next() is true e

_“j Local intranet

try o
statement = connection.createl3tatement();
books = statement.executeQuery ("SELECT # FROM hoolks WHERE productCode = !"dproductCode+™! 7)o

if (books.nexti)) {

Fequestlispatcher dispatcher =
getS3ervletContext ) .getRequestDispatcher (77 LddError . jap™) ;

diszpatcher.forward (request, response);
return;
H




