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* How to build the simple web site using html and servlet?

— Break down structure component in building web application

* Some concepts
— Servlet vs. Java class, Parameter vs. Variable
— Form Parameters
— Http Protocol
— HTTP Methods: GET, POST, ...

— Servlet Life Cycle Web Server

(init, service, destroy) Container
1. Send request

| 4. Render/Send
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* How to access database from web application?
— JDBC
— Relational Database Overview
— JDBC and JDBC Drivers
— JDBC Basics: Processing SQL Statements
— Implement CRUD application using MS SQL




G o Objectives

Day 1,2,3 —Login |4,5,6—-JDBC
Servlet Login

Web based Web

App - PBL




g _ Fpt University OV € rVi cwW
DB vs. DBMS

e Databases

— Are collection of related data which are stored in secondary
mass storage and are used by some processes concurrently.

— Are organized in some ways in order to reduce redundancies.

* DBMS: Database management system
— Is a software which manages some databases.

— Supports ways to users/processes for creating, updating,
manipulating on databases and security mechanisms are
supported also.

— DBMS libraries (C/C++ codes are usually used) support APIs
for user programs to manipulate databases.
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Relational DB

 Presents information in tables with rows and columns.

— A table 1s referred to as a relation in the sense that it 1s a
collection of objects of the same type (rows).

* A Relational Database Management System (RDBMS)
— Handles the way data is stored, maintained, and retrieved.

— Ex: MS Access, MS SQL Server, Oracle
KHANHKT\SQL2017.5...dbo.Registration = < [ AR

Column Name Data Type Allow Mulls
V7 | username - varchar(20) O KHANHKT\5QL2017.5...dbo.Registration = % ||| NG

password varchar(30) [ Username password lastname isAdmin

lastname nvarchar(100) O 3 hutruc] 123456 Hu Truc False

ishdmin ot H IA1301 123456 ClassIA1301  False
khanh kieul123 Khanh Kieu True
khanh@5pring 123456 Spring annotati... False
khanh5pring 123456 khanh False

rhanhSArnna 12345A Arrczaaaa Falze
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| Structure Query Language (SQL)

 Common DML — Data Manipulating Language queries.
— SELECT columns FROM tables [WHERE condition]
— UPDATE table SET column=value,... WHERE condition
— DELETE FROM table WHERE condition
— INSERT INTO table (coll, col2,...) VALUES ( vall, val2,...)
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Overview

* Java Database Connectivity

— Is an application programming interface (API) for the
programming language Java, which defines how a

client may access a database

— Provides access to DB and performs DB operations -
CRUD(Create, Read, Update, Delete)
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API

* The JDBC™ API

— Was designed to keep simple things simple such as
executing common SQL statements, and performing
other objectives common to database applications

— Is a Java API that can access any kind of tabular data,
especially data stored in a Relational Database.

— Executes simple SQL queries in the Java code to
retrieve data from database

—The java.sql.* and javax.sql.* package provides
database access in Java through directly or indirectly
(Data source — flexible), and provides classes and
interfaces that are used to interact with the database
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API
* JDBC APIs has 02 parts 1n the java.sql package

JDBC DriverManager java.lang.Class.forName(DriverClass) will
Driver class dynamically load the concrete driver class, provided
by a specific provider for a specific database.
This class implemented methods declared in JDBC
interfaces.
The class DriverManager will get a connection to
database based on the specific driver class loaded.

JDBC API Interfaces:

Connection, For creating a connection to a DBMS
Statement For executing SQL statements
ResultSet For storing result data set and achieving columns

DatabaseMetadata For getting database metadata
ResultSetMetadata For getting resultset metadata
Classes
SQLException
Refer to the java.sql package for more details in Java documentation



GG, vy JDBC

API

Connection con Statement stmt ResultSet rs

executeQuery()

//

createStatement()

DriverManaget

getConnection()

Specific JDBC Driver
implement interfaces
(loaded dynamically

by java.lang.Class)

Model of a JDBC App.
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| API

* DBMS provider/developer will supply a package
in which specific classes implementing standard
JDBC driver (free).

* Based on characteristics of DBMSs, four types of
JDBC drivers are:
— Type 1: JDBC ODBC
— Type 2: Native API
— Type 3: Network Protocol
— Type 4: Native Protocol

* Type 1 and Type 4 are populated.
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Drivers

* Translates Java statements to SQL statements

* Helps applications to interact with the database, using
Java’s built-in Driver Manager

* JDBC driver manager maintains a list of drivers created
for different databases

 JDBC drivers connect the Java application to the driver
specified in the Java program

* The four types of JDBC drivers are:
— Type 1: JDBC ODBC

— Type 2: Native API

— Type 3: Network Protocol

— Type 4: Native Protocol

— Type 1 & Type 4 is populated
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Type 1-Driver: JDBC-ODBC Bridge

Java Application Microsoft
Technology

Type 1 JDBC-ODBC
Bridge

SQL Command i TT Result Set Mapping

<Datasource name, Data file>
MS ODBC Drlver

[: MS Access Drlver MS Excel Driver [: MS SQL Srv Driver Oracle Drlver

- % % =
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Type 1-Driver: JDBC-ODBC Bridge

This package is in the JDK as default.

Translates JDBC APIs to ODBC APIs

Enables the Java applications to interact with any
database supported by Microsoft.

Provides platform dependence, as JDBC ODBC bridge
driver uses ODBC

JDBC-ODBC bridge is useful when Java driver is not
available for a database but it is supported by
Microsoft.
Disadvantages

— Platform dependence (Microsoft)

— The performance 1s comparatively slower than other drivers

— Require the ODBC driver and the client DB to be on the server.

Usage: DSN 1s registered to use connecting DB (a data
source 1s declared 1in Control Panel/ODBC Data sources)
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Type 2-Driver: Native API

* Provides access to the
database through C/C++ Application
codes. Java Application
* Developed using native 7
code libraries
* Native code libraries provide
access to the database, and Driver
improve the performance l T
 Java application sends a SQL Command Result Set
request for database —
connectivity as a normal Native Database Library
JDBC call to the Native API L
driver Proprietary Protocol
 Establishes the call, and
translates the call to the
particular database protocol
that 1s forwarded to the
database
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Type 3-Driver: Network Protocol

* Use a pure Java client and
communicate with a middleware Application

server using a database- Tewe A b
independent protocol. p

* The middleware server then
communicates  the client’s Type 111 JDBC Driver
requests to the data source

l ﬁResult Set

Middleware

* Manages multiple Java
applications connecting to
different databases
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Type 4-Driver: Native Protocol

* Communicates directly with the
database using Java sockets

 Improves the performance as
translation 1s not required

* Converts JDBC queries into
native calls used by the particular

Type IV JDBC Driver
RDBMS

 The driver library 1s required n——
when 1t 1s used and attached with  SQL command Result Set
the deployed application
(sqlserver 2000: mssqlserver.jar, use Profirietdfy protocol

msutil.jar, msbase.jar; sqlserver <5
2005: sqlydbc.jar; jtds: jtds.jar ...)
* Independent platform

Application

Java Application
[
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Summary

Java Application

JDBC API | |

JOBC Driver Manager

il: JDBC Driver AP ﬁ

JDBC-ODBC
Bridge

Vendor Specific
JDEBC Driver

T

Vendor Specific
ODEC Driver

I

o
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) Download Driver & Configure RDBMS

* Download:
— Download Microsoft JDBC Driver for SQL Server - SQL Server | Microsoft Docs

* Configuration
— Using SQLServer Configuration Manager
— Or, services.msc
— Configure ports, protocol



https://docs.microsoft.com/vi-vn/sql/connect/jdbc/download-microsoft-jdbc-driver-for-sql-server?view=sql-server-2017
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* How to connect DB
— Required
« RDBMS: SQL Server
* Driver Connection: sqljdbc4.jar
— Steps
* Load Driver
— using Class.forName method
— Driver string: com.microsoft.sqlserver.jdbc.SQLServerDriver
— Exception: ClassNotFoundException
* Create connection String
— protocol:server://ip:port;databaseName=DB[;instanceName=Instance]|
* Open connection

— Connection con = DriverManager.getConnection(url, “user'. “pass"):
9 9 9

— Exception: SQLException
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How to connect DB

— Implementation

&| DBUtils.java x|

SourcE | Histiry B QRS e R
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23
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25
26
Z7
28
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33
34
35
36
37

L

B

* @author Trong Ehanh
wf
public class DBUtils inmplewents Serializable |

public static Connection makeConneckion() |
try f

/1. load driver

Clazzs., forName ("com.microzoft. sgleserver ., Jdbe, 20L3erverhr iver ™) ;

Af2. Tao connection string — protocol:loaiserver://diachilP:port;tendb; teninstance

String url = "jdbeo:zglzerver://localhost: 1433 rdatshazseName=3inhvienzES: instancellame=30L2 003" ;
A3, Lay Connection

Connection con = DriverManager.getCorkection(url, "sa™, "trongkhanh™) ;

Afd. Tra connection cho doi tuong goi

recurn con;

+ catch (ClassNotFoundException ex) |
ex.printStackTrace () !

+ catch (S0LException ex) |
ex.print3tackTrace (] :

¥

return null;
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* How to access DB using JDBC API
— Required
* DB is connected
— Steps
* Connect DB using method that you are built
— Check available DB connection

* Create SQL String using DML

* Create Statement
— Statement
— PrepareStatement (pass Parameter with ?)
— (allableStatement

* Execute Query to get ResultSet
* Process the ResultSet

— Notes: must closed all objects that are created after process had
finished
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Statements

* Sends queries and command to the database

— Ex: “Select * From Registration”

* Is Created from the Connection object
— Statement stmt = con.createStatement();

— Statement stmt = con.createStatement(rsType, rsConcurrency)

 rsType: TYPE FORWARD ONLY, TYPE SCROLL INSENSITIVE,
TYPE SCROLL SENSITIVE

* rsConcurrency: CONCUR READ ONLY, CONCUR UPDATABLE
— There are 03 types of Statement

e Statement
* PreparedStatement (prepareStatement). Ex:

Select * From Registration Where uName = ?
 (CallableStatement (prepareCall()). Ex: {stpInsert (?)}



j?:j Fpt University J DB C API

Prepared Statements

 To execute a Statement object many times, 1t normally
reduces execution time to use a PreparedStatement

object instead.
PreparedStatement stm = con.prepareStatement(sql);

* Supplying Values for PreparedStatement Parameters:

— To supply values to be used in place of the question mark
placeholders (if there are any) before a PreparedStatement
object 1s executed.

— One of the setXXX methods is called in the PreparedStatement
class.

stm.setX XX (Cardinal number, values);
— Ex:

e stm.Setlnt(1, 5);
 stm.SetString(2, “abc”);
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Callable Statements

* To execute the stored procedure, the Callable
Statement is used

— CallableStatement cs
= con.prepareCall(" {call stored p name(?)}");
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JDBC API

 How to access DB

26 Connection con = null;

27 PreparedStatement stm = null;

28 ResultSet rs = null;

25

30 try {

31 1. connect DB

32 con = DBHelper.makeConnection():

33 2 ~reate 50QL 5tri

34 if (com "= nmll) |

35 String sgql = "Select uszername "
36 + "From Begistratiop ™
37 + "Where|username = A
3B ~reate Statement Ject

349 Stm = con.prepareStatement (sgl) ;s
40 2tm.setString(l, username);

41 stm.setﬂtringiz, Easswnrdj;

42 q., Execute (uery

43 rs = stm.executeluery():

44 - Jrocess result

45 if (rs.next()) {

46 return true;

47 }y/iend if

48 }//end if connecti i ene

— Implementation

}

finally {
if (xrs

I=null)

rs.close ()

¥

if [(stm '= null)
stm.close():

¥

if (con '= null)
con.close();

b

{
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JDBC API

* How to access DB using

— Implementation

123
124
1235
126
127
128
125
130
131
132
133
134
135
136
137
138
135
140

try {

—_ L et et

con = DBHelper.makeConnection() ;

if (con '= null) {

String sgl = "Delete From Eegistr

+ "Where |usernam

Sstm = con.prepareStatement (sql) ;

stm.setString(l, username)f

i | 4w = e = e = T

if (row > 0) {
return true;

} finally {
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JDBC API

How to access DB

158 |
159|
160
lEl!
162 |
163|
164 |
165 |
166 |
15?!
168|
169 |
170
171 |
172

— Implementation

con = DBHelper.maksConnection() ;

£ . ereEte QUL

if (con '= null) {
SEring . agl = T"Insert Into: "

M mmrd o=t 3 e 77T ==
+ = - ¥ =g tEd s Roeefll W E

+ ™ raiges (3 3 3 e
ra A HEA T, T T el r

=2tm = con.prepareStatement{=sgl);

stm.setString(l, username);
stm.setString (2, password);
stm.setString (3, fullName):;
stm.setBoolean(4, role);

- MW=
AP N - ot b 2

int row = stm.executelpdate();;

if [row >=-0) {

refturn truae;

et

}//fend if connegtion is opensd
} finally {
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Execute Query

* Used to execute statement and get data from DB
— The executeQuery() method

* Is used to Query commands and stored procedure. Ex:
String strSQL = “Select * From Registration”;

* Returns an object of type ResultSet

ResultSet rs = stmt.executeQuery(strSQL);

— The executeUpdate() method
* Is used to Insert, Update, or Delete commands. Ex
String strSQL = “Insert into Registration Values(“Aptech”, “Aptech”);
* Returns the row of executed validation.
int nRow = stmt.executeUpdate(strSQL);

— The execute() method

* Is use to create and delete DB objects as table, DB ...Ex:
String strSQL = “Drop table Registration”;
stmt.execute(strSQL);
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Process the Results

* The ResultSet class implements a collection of type Set and allows
to use it to process one row at the time

* Apply to the ResultSet object

— The getXxx (cardinal number/ field name string) of the ResultSet object is used
to get the field value.

e (Cardinal number starts with 1
* Xxx 1s a DataType of the selected field

— The next() method of the ResultSet object is used to process the results from the
DB

— Ex: while(rs.next()) (Point the cursor next row) {
rs.getInt(1) or rs.getInt(“userld”);
rs.getString(1) or rs.getString(“username”); }
— Notes: The field must be accessed in the order
— The 2D Resultset support the access methods to DB as first, isFirst, last, ...

 There i1s a class ResultSetMetaData that helps to determine the
number, names and types of column in the ResultSet

* Close the connection after used: The close() method is used. Ex:
con.close();
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JDBC API

Some methods of ResultSet

Methods Description

getString() Takes column number as an argument and returns value from the
specified column number as a string to the ResultSet object

getlnt() Takes column number as an argument and returns the value from
the specified column number as an integer to the ResultSet object

getFloat() Takes column number as an argument and returns the value from
the specified column number as float type to the ResultSet object

getDate() Takes column number as an argument and returns the value from
the specified column number as java.sql.Date to the ResultSet
object

findColumn() | Takes a column name as a string parameter and returns the column
index of the specified column name

wasNull() Returns true if the last column value read was SQL NULL

getMetaData() | Returns the information about the columns of ResultSet object in a
ResultSetMetaData class
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JDBC API

= DBHelper.makeConnsction() :
(con !'= nall) {
String =gl = "Select uUusername, password, lastname
+ "From Registration ™
+ "Where lastpame Like 27;
2tm = con.prepareStatement (sgl) :
stm.setString(l, "E" 4+ searchWValue + "E");
rs = stm.executefuery|():
while (rs.next()) {
String uscername = ri.getString ("usernzme") ;
String password = rs.getString["password®) ;
String fullname = rs2.getString("lastname") ;
boolean role = rs.getBoolean ("izhAdmin™)
RegistrationDTO dto = new BegistrationDTO(
username, password, fullname, role):
if [Ehis.accountlkdst =— null) {
this.accountlist = new ArrayListc<>{}):
¥
this.eccountldist.add (dto) ;
} end ile

} finally {
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Some method of ResultSetMetaData

Methods Syntax Description
getColumnCount() | int getColumnCount() Returns the number of columns in the
ResultSet object
getColumnName() | String getColumnName | Takes column number as a parameter and
(int column) returns the designated column name
getColumnType() | int getColumnType Takes column number as a parameter and
(int column) returns the designated column’s SQL type
from java.sql.Types. The types include Array,
char, Integer, Date, and Float
isReadOnly() boolean i1sReadOnly Takes the column number as a parameter and
(int column) returns true if the designated column is not
writable
isSearchable() Boolean isSearchable Takes column number as a parameter and
(int column) returns true if the specified column can be
used in where clause.
isNullable() int 1sNullable Returns the nullability status of the specified

(int column)

column. The nullability status includes,
columnNullable, columnNoNulls, and
columnNullableUnknown
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Summary

* How to access database from web
application?
— JDBC
— Relational Database Overview
— JDBC and JDBC Drivers
— JDBC Basics: Processing SQL Statements
— Implement CRUD application using MS SQL

Q&A
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Exercises

* Do 1t again all of demos

* Using servlet to write the programs as the following
requirement

— Present the Login form (naming LoginServlet) with title Login,
header hl — Login, 02 textbox with naming txtUser and
txtPass, and the Login button

* Rewrite above Login application combining with DB

— Writing the ColorServlet that presents “Welcome to Servlet
course” with yellow in background and red in foreground

— Writing the ProductServlet includes a form with a combo box
containing Servlet & JSP, Struts & JSF, EJB, XMJ, Java Web
Services, and the button with value Add to Cart
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- Next Lecture

* How to deploy the Web Application to Web
Server?
— Web applications Structure

— Request Parameters vs. Context Parameters vs.
Config/Servlet Parameters

— Application Segments vs. Scope

* How to transfer from resources to others
with/without data/objects?

— Attributes vs. Parameters vs. Variables
— Redirect vs. RequestDispatcher
— RequestDispatcher vs. Filter
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Day 1,2, 3, 4, 5, 6 — Login E |
Servlet, JDBC

Day 7, 8, 9 — Search
Break Down

Web based Web

App - PBL
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Login Page

[@] login.html

Source | History |[@ [ -0 - QBT EE|F & | @ =

W -] R

10
11
12
13
14
15
16
17
18
13
20
21

<'DOCTYPE html>
.2 lines
<html>
<head>
<titlerLogin</title>
<meta charset="UIF-3">
<meta name="viewport"™ content="width=device-width, initial-=scale=l.
</ head:>
<body>
<hl>Login Page</hl>

<form action="S5Elle2Servlet"™ method="POST">
Username <input type="text" name="txtUsername" wvalue="" [/f><br/>
Password <input type="password"” name="txtPassword" walus="" [f><br/>
<input type="submit" wvalue="Login" name="btiction" />
<input type="reszset" waluse="Eeset" />

</ form>
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Invalid Page

[E]MHmmimnl 4

Source HIEtDF'jI'|#Tw*|ﬂ%$%p|‘?%c}D|=§§|UD

1 < 'DOCTYPE html>

2 ...5 lines

7 <html>

g E <head>

g <title>Invalid</title>

10 <meta charset="UTF-8">

11 <meta name="viewport"™ content="width=device-width, initial-=cale=1.0">
12| </ head>

13| = <body>

14 <hl>

| = <font color="red">

1ls Invalid username or password!!!
17| «/font>
18| </hl>
19
20 £a href="login.html">Click here to try again</ar<br/>
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Scarch Page

E-ITI search.html

Source Hlstnry|wvwv|ﬂ%$‘%p|ﬁ’?%|:&|=§ﬁl{j|j

1 <!'DOCTYFE html:>

2 5 lines

7 E <html>

g = <head>

9 <title>Search</title>

10 <meta charset="UTLF-3">

11 <meta name="viewport" content="width=device-width, initial-scale=1.0">»
12| </ head>

13| [ <body>

14 zhl>»5earch Page</hl>

15| [=] <form action="SEl1625ervliet">»

14 Search Value <input type="text" name="txtSearchValue" walue="" [/><br/>
17 <input type="submit" walue="S5earch" name="bthction"™ />

18| </ form>

19| < /body>

200 - «</html>

21
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€] SE11625ervietjava X | S erVIGt

Source | History |.,_<uJ &l |'ﬁ'€}_’1$:‘ """ plﬁ?% |==|(_} Dl%

23 L ianthor nan

24 =

25 public class SE11625erviliet extends HttpSerwvlet {

26 private final 5tring searchPage = "zearch.html"™;

27 private finmal 5tring invalidPage = "invalid.html"™;

28 /**% Processes requests for both HITP <code>GET</code> and <code>POS5ST</code> ...9 lines =
37 protected wold processRequest (HttpServletRequest reguest, HttpServletBEesponse response)
g | [ throws ServletException, ICException {

39 response . setContentType ("text/html ; charset=UTF-3") ;

40 PrintWriter out = response.getWriter():

41 try {

42 String button = regquest.getParameter ("bthotion™)

43 String url = invalidPage:

44 if (button.equals ("Login™)) {

45 String username = reguest.getParameter("txtlUzernam=");
18 String password = reguest.getParameter ("txtPazsword"™);
47

418 BegistrationDAO dao = new RegistrationDRO():

49 boolean result = dao.checklLogin (username, password):
50

51 if (result) {

52 url = searchPage;

53 H

54 ¥

55 response. sendRedirect (url) ;

56 } catch (NamingException ex) {

L ex.printStackTrace () ;

58 } catch (SQLException ex) {

g ex.print5tackTrace ()

a0 } finally {

Fak | e el sosas Y .
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& RegistrationDAOjava X |

Source | History |

I <D

1

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
33
36
37
38
38
40
41
42
43
44
45
48
47
48
43
50

L

puklic class BegistrationDAO implements Serializable {

BE -5 QATFLE(FeR (auod| L

public boolean checklogin(String username, S5tring password)

throws SQLException, NamingException {
Connection con = mull;
PreparedStatement =2tm = null;
EesultSet r= = null;
try {

con = DBUtils.maksConnection()

if (conm '= null) {

m
i
]
[
I
|

S5tring =2ql = "Select * From Registration Where us

i
0,
Ili

stm = con.prepareStatement (sgl):
stm.setS5tring(l, username) ;
stm.=zetString (2, password);

rs = stm.executefuery():

if (rzs.nmext(}) {
return true;

finally { 53

con.cla=ze () ;
if (r= "= null) { 54
ra.close():
. 55
if (stm !'= null) { 36
stm.claose () : 27 return false;
58| -

if ({con '= null) {

con.close () s





