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Chapter 1: Java Database Connectivity (JDBC)

@ curious_ programmer

Tntroduction to JDBC
@ JDBC or Java Database Connecﬂvi%ﬂ, is a Java API that

enables Java applications to interact with databases. It
provides a standard set of interfaces that allow Java

programs to execute SQL queries, update records, retrieve
results, and interact with various relational database management
systems in a database-independent manner.

JDBC Architecture

The JDBC architecture consists of several kefj components that
work +oge{"ner to enable database conr\edivHH for Java applications.

F\Tava AP‘Flica’cion JLBC mlii@_}
= 1 : API

' DriverManager ]

JDBC Architecture
,[ aDBC APT |<

l ) i

Java JDBC-ODBC JDBC Driver Database
Bridge Driver
‘L B l l
- g i < | MySQL Driver Oracle Driver
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JDBC Drivers (Type 1-4)
] @ curious__programmer

v JDBC Drivers (Type 1-4)

JDBC drivers are used to connect Java applications to databases.
There are four ’rgjpes of JDBC drivers, each with its own architecture.

TQ ‘ J-DBC ODBC Brldge Driver G
| - Converts JDBC calls into DDBC, calls. >-> ODBC
_T;pe 2 ; Naﬂve,—API Driver E@j:,r_:

Ccrweri-s. JDBC calls inte native database APT cdlls.

 Type 3 | Network Protocol Driver

- Converts JDBC calls into a databosze-
independent network protocol.

Type 4 | Thin Driver (F’ure Java Driver) ﬁ:ﬁ
"""" >

- Dnredl-j ccnver’rs. J'DEC colls to database-
5Pec|ﬂc Pro’tc:cc:l I_.I.Sl.ﬂg pure Java, fastest xpla#orm-indépmj

JDBC APIL & Packages

JDBC API provides- a set of classes minterfaces allowing Java.
applicahons to connect and interact with databases.

i//_)_L\pJDBC _Apljml

Javq.sil = \java:-c_.. _s_.ql \‘ [\java..SqL'_riPEi FJam.s_qLD'i\erf"‘nruga ’
[mgl,}:. 6 %Eﬂ | INT }_L];w__l"zj - Manages a list
WAR—E:E‘E_ of database drivers
Interfaces and Extensions for | | | pefines saL ‘ |
classes for enterprise-level Aok +5Pe5 '
cmnec’:ing and dotabase access o e 08
in{'eradtina with | and connection -
databases. poolina. 255 Koy
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Steps to Connect Java Application with Database:

DriverManager and DataSource

@ curic:us_programmer

DrwerManager ________ - T
M _—_-j
e

Connection conn = DataSource ds = \

DriverManager .getConnection( \_3. myDataSource.getConnection(;
‘ (url, user, password); | ;

= =
R 5 e
3 I
\| Connection | z l e
;I;s' = B PreparedS{'a{'emen’ctE
v Represents'a connection to I
e A ebace. : + Precompiled SQL queries
! | « Uses placeholders (?) for
[Cormec’non conn=..: ] ______ 29 : parameters.
P e, |
Statement S'I'mi' = conn.createStatement(); Statement stmt = conn. I
createStatement (" g1 * » |

stmt. exe:cu‘i’eQuE:rH( 'SELECT » FRC.H u-sers}
i \ .FRDM user-__c.")_;

. g S ———

7 PreparedSta{'e.mé_h{;ﬂ

v Precompiled SQL queries

v Uses placeholders (?) for
parameters.

| )I Cal laEleSfateﬁQeﬁ’cill

+ Used to call stored procedures
+ Uses placeholders (?) for
paramefers_
CallableStatement cstmt = l
—pi~—| conn.prepareCall(” .
cstmt.setInt(1, 123));

[ : _ibﬂl'mtsei‘lﬁ’c (1, 123); : cstmt.execute();

| PreparedStatement psmt = ‘
conn.prepareStatement("SELECT
| | * FROM users WHERE id = 7); |
|

M e - =

|

|L pstmt.s:xecu’_ceQLergO; ]I e T :
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Executing SQL Queries

@ curious__programmer

CRUD Operations using JDBC

Connec’ci;rT 17--[ Create |-{ Read |-[ Update |-[ Delete
i J1--(Create - Read )-{ Update] |

( Connechc:m conn = DriverManager. geﬂlonnechon( )

it

]

1 |
_________________ b e o — ————— —— V

- (@ Updai:e i

+« Update existing

« Insert new records

into the database. records.
B . s g

|« Retrieve records from the
database.

« Insert new records into the
database.

i Statement stmt = conni.
createStatement();

INTO users (name, email) | ResultSet rs = stmt. executeQuery

:
I
]
|
|
|
I
—_— 1
= | |
PreparedStatement psmt = N
|
I
]
VALUES (7, ?); : ("SELECT * FROM users”); |
:
I
I
I
I
I
]
]

conn. prepareStatemen‘c(”lNSERT

while (FS.HE)-d:() £

psmt.setString (1, "John");
|r'.9 E‘b_\JShEW‘ out. Pr’l.r'tﬂ'l"‘h(l’!,-‘. QEfS‘triF\g{"m

psmt.setString (2, __',d“@emrrﬁeﬁm')}

psmi executel)pdat A *_r_‘—"v gﬁ‘fﬁ*rmﬁ( "email” )} 53]
v Upda{*eJ ﬁ Delete |K
+ Update existing records. + Delete records from the
= database.
Statement psmt = | s
conn.prepareStatement(” UPDATE PreparedStatement psmt =
users SET email = 7) ‘ conn.prepareStatement (“DELETE FR
id=7 );
psmt.setString(1, "newemail | users WHERE id . %
@emmple corn“) \ psmt.setint(1, 123);
pSm’t execu’ceUpda‘ke(), 5= -. _PS""LE“E‘:“*EUPCIC‘*EO;

@ curious__programmer




ResultSet Types and Concurrency
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______ 21;7 ResultSet Types _i_ RO

ResultSet rs = stmt.executeQuery("SELECT * FROM tableY);

-

e | TYPE_FORWARD_ONLY | > |
1 @ > ‘  Default tape, moves forward onlg
\ @ ey X iTYPE SCROLL_INSENSITIVE \ |
--5f TYPE : 2>
\ ¥ Scrollable, does not reflect changes in database
f_iTYPE_SCROLL_SENSITIUEJ 2>
E + Scrollable, reflects changes in the database
e *z‘l Batch Processing R— —— e
e B o

ELC_D:currencg Levelsll—- e o et e e e e e e S

4 Read—on'ag access

Staterment stmt = conn.createStatement ()

stmt.addBatch("INSERT INTO users ...");

stmt.addBatch("UPDATE users SET ...");  ~~__ |

strmit. addBa‘cch(”DELETE FROM users WHERE ..."); \ ——
o [| Tnserr

«f stmt. execu{'eE:a’cch()

e ————————— e — — — — — '"______'_____.b‘

UPDATE -
v Adds multiple SQL statements to a batch. ‘ " e ]
o EDCE.CLH.'ES fhE'. ba‘h:h wt‘l‘h a single Cﬂlll..

« Improves performance by reducing the number of database calls.
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Stored Procedures
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Stored e lz
5 E\Callablef:’mtemen’c cstmt = conn. prepareCall(” ]

(rcall getUserinfo(?))); |
e 2

- s )

« Stored in the database
«/ Reusable database logjic.
v Encapsulates SQL statements

""_Tra_ns_ucf ion Mdl:xggeﬁwenf B ——————eea

1
\
1
[

“-ylACID Praperh“&--i BEGIN --—icommw ﬂE"——

+ Atomic, Consistent,
Isolated, Durable

_f} JEEGIN |j

ﬁ_BEGN Transac’ri_oﬁi ———————————— g \CDMMIT l J

« Conn.setAutoCommit (false);

ROLLBACK \

conn.create Statement (), executeUpdate(" UPDATE users SET
email = 7 WHERE id = 7");

stmt.setString (1, "newemail @example.com™);

S‘l‘m‘l'.SEfIr‘\’((?., 125

s
|
|
|
I
i
!
i
1
I
|
i
1
1

L]

I

v | BEGIN Tra.nsac’non |<
I

—— —ﬂﬁmmw & Roﬁ.ﬁa{x
SRR

« Commit saves the C.har]{aeg :
C.l:\nn.éfmtegt;tenmt.();xécmeﬁwe(; X Rollback undoes._‘f'ne Chﬂr\ges
"WUPDATE users SET email = 7"); \ R o

WHERE id = 7");

strmit. setString (1, “newemail @example.com); 13( conn.rollback();
strt. SE*CI'rﬁ:(?_ 123); |

« Conn.createStatement (),

prep—— LR
- ——
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Savepoints & Exception Handling in JDBC
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- —g Savepoini‘si ——————————————————————— <

[Eonnec‘:ioﬁ conn = ... : }

- At R == -‘_;':avepoinﬂ ]={>
conn.setAutoCommit( false); } !
[ L . . \

[ Savepoint sp_l - c-:nr:n;w_.;é;&ve;ni('é_cwéé;ﬁnﬂ')_;]

L‘_Lll

[s‘rmtemcu{'eUpdate:(_;G#ﬁA;FE users SET ]

status = “inactive” WHERE id = 1):
= = e

(SavePDirrt' sp2 = conn.setSavepoint(");

v coMMIT |={ RoLLBACK [
w” conn.rollback (spl); [

- Sfmf.execu":eUpda‘te("UPDATE users SET status = “inactive” WHERE id_;. 2")
o conn.commit();

- e ——— S —
e -

it Z\;I_E xception Hanclling in JDB(T-,JY, ______ _;

Hand'.‘.na SQL exceptions.

w;v -
+ Handling database-specific SQL errors. E%?‘ E'-L_:-:___'l
+ Ensures proper resocurce cleanup ——E’l I &Q—
fry ¢ o
| Connection conn = DriverManager.getConnection(....);
Statement stmt = conn.createStatement();
ResultSet rs = stmt. execute Query ("SELECT * FROM users):

«._w catch (SQLException e) {
System e printin("Error: * + e getMessage');
finally ¢

if (conn==null) conn.close(); // Close connection Frapen

I
|
i
|
I
|
I
|
|
|
i
|
i
|
I
|
i
i
I
|
|
|
i
I
i
|
1
|
\

B kL —————

e S — —— —— — -

—— i ——— -
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Chapter 2: Java Servlets
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v Introduction to Web Applications

Web applications are dynamic websites that interact with
users, often requiring data processing. Java Servlets help

make web applica’cions faster and more efficient bnj rep\acing
CGI for handling requests.

>_| CGI vs Servlet ] 7

-
(e W 'l = -
CGi Servlets
(Common Gateway Interface) (Java Servlets)
- Scripts are executed for - Code runs within the server
each request. oy :; (managed by JVM),
- Slower and resource—hemuj - Faster and more efficient
——————————— >
- Scripts are executed - Code runs within the server
for each request. (managed by JVM),
| - Slower and resource-heawy L_; Faster and more efticient

e —

Ej [__ \.!\;'eb Server ‘} @

Web Clients




Servle‘c__Ar:;hi’ced:ure
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v Servlet APL (javax.Servlt_a_t_,_java;c.sgrvle_{.hﬁp)

The Servlet API provides classes and interfaces for building
web applications using Java. The main packages are javax.serviet
and jav&x.servle{:.h{‘fp, which offer ?und‘iomlﬂ‘a for hg::.r\dhrua

requesfﬁ. and responses in a server-side Java ervironment.

s ‘;SerQEAF’TJ B

< N
— =1} —— R, LT =,
Jjavax Serviet i) javax.servlet.http
« GenericServiet v H&pServ'aef e
— HTTP
- €Sy |--t----——1 o <> {GET
lj =) [</> L=
- ServletRequest - HHPServietReques.t
| o Defines the core interfaces and classes. v Extends Fundrit:-mh‘l‘&j for
« Handles basic serviet Func’rioruh{'ﬁ HTTI "S'Pec"ﬁ(" rE:qt,hE.SJ(‘S.
v Provides HttpServlet,
HttpServiletRequest,
HtpServietResponse classes
Rkt P =i
~= Core Components
— Servlet
= SEFVIE‘ER&C‘UEE.{ ____:_._[ SEI"VIE*: API J-_--"‘x\
— ServletResponse v T :

=

v

v
|§Ervle't \ﬁli S:a_wletRequest '{-H:tpSew"etRespormj
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Servlet Life Cgcle
(@ curious__programmer
v Servle’c_ _|T_ife__CHcle
A Servlet is a Java class that runs on a server to handle client

re.c:lluesfs and generafe dtjnami.c web content. The life CBC‘.E‘. of a
servlet is mna.ged b!j the serviet container, which consists of four

main s&age:s:

>— {_I__oading & Ins’cantiaﬁon__]’ —;

/ ‘fé
'Destruc.hon o Serv‘e{_ ?;t_t-ahza'hon |
Life Cycle
+« 1he serviet + The servlet is
is taken out of initialized using

the init() method.

lk cﬂ:f;li\eﬂ'nd & /_/,,'// + This Si-aee is called
Dr\l!j
[ Reques*r Handhng_ﬂ ‘ initQ r:

« The servlet handles client reque-s‘cs
using the service() method.

+ This si‘age is called for each requesi‘.

( Request Handhng? o
2 « The serviet handles client requegf-s ] TTP' l

(o= using the service() method. _— = 3
\ ;\: \HTTP e « This Sfage is ealled for each reolues{_ J
LD

~.‘
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GenericServlet vs HHPServle{'
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v Eineﬁ_cSeiyle’c_ys__H{JtPSErile’c

S l Whaf’s the D!F{:erence':) I

Gene.rncServle.‘t R —5 H’d:pServ'le‘k W
_.:_]\" e & 4 Ex#ends. Gemercherule’c
& part of javax.serviet http
« Part of javax.serviet package.
package. v Designed specifically for
+ Protocol-independent handling HTTP requests.
base class. + Provides HTTP-specific
vest (not limited to | ————————— »| ° GET, = doGet(),
L HTTP). - POST, = doPost().
———————————— )7 i KE.H DtFFerences | e
v Superclass: HttpServiet
GenericSer_vIé___} ——————— > l(J‘?J H&P‘Serviet
v Defines a protocol-independent « Extends GenericServlet
base class for creating serviets. to specialize in Mrd'ling HTTP
reques’ts.
v Request Handling'
+ Handles any type of request —--- -E:?‘ HTTP \—I} l

=]

(protocol- agnostic).

»[ (&S | »[ServictRequest || HitpServiet |

v 'Desiened Speci{:icalla for HTTP wvia <€ > methods like
doGet(), doPost(), etc.
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Handhng HTTP Reques*cs & l?esponses

@ curious_programmer

v Handling HTTP Requests & Responses
Serviets handle HTTP requests and c_:jenera{-e dnjmmic responses.

This involves several steps.

_— e

’:ELJA

il——~ J Server

a ‘@ Client Sends Request |--
v The client (browser) sends an HTTP request to the server.

@ ‘égrver F’rocess;gs Requ_e'ikj

v The server passes the request to the servlet for processing,

@ Sew'l_:_:_’c Genera‘tes Response

v The servlet processes the request, generates a dtjmmlc
HTML response.

| Serv’lef Sends Response |
+ The servlet sends the HT TP response back to the client (browser).

= @_Clien’t Receives Response |———————~
« The client displaﬂs the response (web page) in the browser.

- (@ curious__programmer




GET vs POST

& Form Data Processing

v GET vs POST?

GET and POST are two common HTTP methods used to send

form data to a server. Both methods have different characteristics

and uses.

GED=>| =——— = |=»>(@ost

Mame | ] i

{f—:'l___ Erails | : J

o
-

':tTI ::}
\;\icir_mJ ( Submit |
——— \

\ Brovfser \ \I Server

,— *’2_\ Key Differences ]*Z

GET —————————— [E =1

v Sends data appended to URL v Sends data in the request

as query parameters. bod\_.j (hidden from URL).
v Visible in browser's address bar. v Not visible in browsers
v Limited amount of data. address bar. '

= limitati
v Not secure for sensitive data. v Nersiee Wmsotons for data
transter.

v Secure for sending sensitive
data (passwords, etc).

| Form Data Processing |~~~ e

K@GET‘ ————— - A IE‘_{}E.TS‘F‘[ _____ e

v example.com/form?name=John v FormData:
&email= john@example.com name= John :
| email= john@example.com |
L Server i I
{ E &: Receives Data ~P \: ——— Server |
C = = T, Receives |




Serviet Conﬂguration
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(_ Ser;vl-et
O;( Con'thurahor\ %

I \

e e— e — —

web >xml | Annotations @WebServleTj
E\ web.xxml @WebServlet' (/exampleServiet”)
5l : | public class MLjServlet
<servlet> extends H'tpServ\e‘r ook
<servlet- mappmg:‘: 1. Cd
v Con'l:iguraﬂor‘m file located v Used directly in Java source code.
in WEB-INF folder. . of Uses @WebServlet annotation
W Uses XML to define serviets, to define serviets and URL
URL mappings, init parameters, mappings_

etc.
v Si.mpler and less verbose than web.xm

v l—lelps maintain configuration
outside the code. W Supports basic configurations,

UE—I— I . d it f '
v SU.PPCJY"ES advanced ("_onﬁgurﬂﬁons.. MAappINgs, and Init parameters

like filters, listeners, etc. v Eccase to update and moaittaim.

+ More verbose and requires
maneatl reartecanee.

[ : { web.xml ll = el Annoctations
v Configuration file located | « Used directly in Java source code.

in WEB-INF folder. '

_ v Uses @WebServlet annotation
V Uses XML to define serviets, | to define servlets and URL

URL mappings, init parameters. | MappINgs.
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Serviet Session Tracking

@ curious__programmer

Session

Tracki ng

.-"'-.l
B

1
=}

rSewle’( ion Tracking? 1 W'h5 is Session Tracking
— = T T Required?

' Session h'ac.kine s a way to TR SRR T T T
maintain state (data) about a 4 HTTP is stateless; it does not
client's interactions with a retain information betuween
web application across multiple requests.
et 4= Tracks user activities like

v As HTTP is stateless, session legins, shopping cart corttents,
{'rackina 'he:lps in rerrwzmbering - and pre?n:—:rer\ces.
user-specific data J Personalizes user experience

o Uses session 1Ds to manage. | bvj 5'1'{::r1n.9 u-s.er—speciﬂc data
user-specitic data(eg. login 4 Improves application security
status, shopping cart, ete.) by managing sessions and

| «* Improve.ﬁ user experience bu:j : preventirg unauthorized access.
|

maintaining (_'Dnhnuiit’ of 4%, )
interactions.
5 4
p— - @ sssson - B
Lt e
~—3 R {[ ?;
o - L
Servlet ==t ) Servlet Server
J
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Session Tracking Tec.hniques:

(@ curious__programmer

-

+f Small text files stored on

the user's browser

+ Contains a session 1D for

ident iﬁji ng users

" Sent back to the server
with each request,

w Can store user PreFerer\c.es;

and {rcncl-:ir\g information

w Mﬂﬂ have expirahc:an fime

tor va'lidi%ti

Y
_ﬂ a 7
5o ID=12345
.D o ST } s
Serviet
A =

PR\ \_____, Tr'ac:ki r\g

I
T - e - L." . i —~s -
J | /page;jsssionid=12345 |

W Apper\ds the session 1D to
the URL as a parameter

v Used when cockies are
disabled or not prE'FerE:d.

v Session ID appears in the
URL like
P page;jsessior Wd=12345

v’ Can be less secure as session
1D is visible.

v Requires careful mnagemen{
of URLs=s.

ooe

Servlet Server

@ curious__programmer

URL Rewriting

J
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Session Tracking Techniques:

@ curious_programmer

S‘fv Session [=)
Tracki ng ro j?

L

Hudden Form Ftelds W

v Hidden input fields are.
embedded in forms to store

session 1Ds.

 Session 1D is sent back to
the server with each form
submission.

+ Used in rnu\ﬁ—paae forms
and basic session management.

«f Session ID stored in HTML
form as:

|
=

= |

<input type;“hidden"
| name="sessionld” value="123

e =

(2, SESSION n::n)__

.Y

HitpSession

«? Java-based session '\‘ran:kinel

mechanism.

W Server-side *echﬁo\ong that
stores session data on the
server.

7 Ru‘@maﬁcaﬂﬁ creates a
HH‘PSESSion Di‘:‘ljec‘i' to manage

session data.

7 Peccessible with methods like

getSession(), setAttribute(), etc.

HttpSession session =
request.getSession();

2 Jc:hnDc:e”);

session.setAttribute(" usernane’,

o

A

s R
| XX 1 o
| HTTP L e S, ~ | HTTP | l
--CESESQDN O S
S Session 1D=12345 l j’pﬂge ]sess-lomd- 12345 [

— . =
Servlet ‘"_' Servlet Server

12 - — = el
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Serviet Filters vs Serviet Listeners
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Servlet Filters w

Servlet Lnstene.rs

\\""—--._-'-""M-__,---"r
L

Servlet Filters —_ﬂ\ (

A

Serv'let Lns’tene;rs

v Used to interecpt and mdiflj\

| ¥ Used to monitor and respond
requests and responses. || | to specitic events in the web

, application.
| ¢/ Perform tasks like logging, \
authentication, and data \

cmpress’xon.

—

v Listen for events like
initialization, attribute changes,

R F ¢ o] betore or otfer o and session creation/destruction.

serviet processes a request

v Triaaered au#m\ahcaua when
specific actions occur (e.g.

,I session start, context load). |

EServle.t Listeners J

C‘Serv_let Filters j

[}

— & 7y -
F'.LTER ' 0
EZ o) ‘;}“ \\
<
q_h. | i
( L HTTP Request }
s S

@SESSIDN '.D;l

W/ Serviet Fiiters do not respond respon for eventts in the web
application.

@ curious__programmer




@ curious_programmer
r-';,ll — &

Lg\ ==

Error Handhng ;

==

4 DisplaSS clear error messaaes to guicie users,
v Handles form validation with custom error alerts.

v Provents broken links and incorrect submissions.

00 =)

<HTML> Y Error |

{div?} onerror — e=rro |

function handleError (e) |

ol

=, console. log ("Error occured: "e)
alert ("Upload failed!"), r’r
4

</div>

. e N ;__.___-{m: SN s @ <i"

m Error \
]

e
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File Upload & Download

@ curious_programmer

+/ Allows users to upload files via forms.

« Enables clownloading of content like images, PDFs,

and more.

+ Uses <input> element with type="file for uploads.

[ﬂ @0 s ]
Ldmput type=" file" id="fileUpload"> }

//ﬁﬂ>

e
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Security in Servlets
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f Secure User Authentication

— Uses 1Dgin pages and sessions to authenticate users.

— Ensures cn'.xj authorized users can access resources.

/ Validate & Sanitize Inputs

— Checks user-provided input for harmful content.
— Sanitizes input to prevent Cross-Site Scripting (XSS)
and SQL Injed'ion attacks.

«/ Prevent Data Leaks

— Enforces HTTPS to encrypt data sent over the network.

— Protects sensitive information from being intercepted
dur".ng transmission.

+/ Protects against attacks
— Defends against Cross-Site Scripting (XSS) attacks.
— Prevents SQL Injecﬂﬂn btj sanitizing inputs,

— Guards against other vulnerabilities like CSRF (Cross-Site Reguest
Forgery).

@ curious_programmer




Chapter 3: JavaServer Pages (JSP)

@ curious _programmer

v Introduction to JSP

JSP stands for JavaServer Pages. Tt is a server-side technology
used to create dmjnamic. interactive web pages b'j ernbeddina Java
code infto HTML. JSP allows for the creation of custom Java-based
content that can be processed on the server and dispia-jed in a web

browser.

JSP Architecture

. : e : = :
R — S JSP Container |
[ wes | Request : e =
= ' e [ £ Y
/‘\/8 r—— JSP Page )
) O = J
Web Browser ¥ X
” ? Servie.t (cha) "
v JSP Request {1} -
= Complle,d Serviet | |
Web Server ( HTML Responseﬁj
5 b &% _ y
l REEPDH'SE'. E r

@zb ‘ Sewlet (Ja\@ =" mell&d Servleﬂ




JSP Architecture Explanation

@ curious__programmer

1. Web Browser Sends Request:

v The user makes a req_ueslr bB accessing a
JSP page through their web browser.

Request >

2. Web Server Processes Request:

v The web server receives the JSP request
and forwards it to the JSP container
for Proces'sing.

3. JSP Container Processes JSP Po.ge:
v JSP Page: Contains HTML with embedded

Java code (<% %> to generate dynamic
content.

v Serviet (Java): Converts the JSP into a
serviet, which is Java code that can be

executed on the server.

@00

) ==5)

Web Browser
<&

JSP Container |
B =

| %9 :
EL = 'ﬂf JSP Page

= . ¢ S —
E{ }'\. Serviet (Java)

A
l{gi:é}(:ompi\ed Serviet

b 2

4. HTML Response Sent Back to Browser: Response |

+ The server executes the serviet to 9er~.era¥e
dynamic content, which is sent back to the
browser as an HTML response.

- 09

[ ]

=3 = |

Web Browser

L

= Response

~ The web browser then displays the generated
web page to the user.

LY
~ ~ Overdll, JSP allows the creation of dynamic, Java-based content

M on the server-side that is embedded into HTML, which is then

di.sp'uaged as a web page to the user.



JSP Life Cycle

@ curious__programmer

,"xl| _Servlet ( ng J

l."a\x [ 5/{ e Code] E{ /- Java Code}j

)
{ Compile. Servlet ] T ST f___.m[
< == ‘ < 1 = .

Servlet (Java)

Execute Servlet |

JSP Life Cycle Steps:

o Compilaﬁoﬁt The JSP page is converted into a Java Servlet.

i 4 Lc:ar_:ling and Initialization: The serviet is loaded into the server
[ memory and initialized.

v Execution: The serviet is executed to process client requests
and generate a response.

v Destruction: When the server shuts down, the serviet is removed
from memory,.

-

~ - Overall, the JSP life cycle involves -:orw&r’rlrug a JSP page into
i - > a Java servlet, executing the servlet to handle client requests,
and eventually removing the servlet from memory when no
longer needed.




@ curious__programmer

DnFFe.renc.e Between JSP and Serviet:

i Criteria ISP : JSP ! Servlet
— : e : |
! 3 I o Used for web I o Used for | ® Used for H'Jndl'l.ng .
| 7% page developrr‘-er\"f Fﬂr\dﬁirg HTTP : HTTP requests
to embed Java requests and : and responses
| _F’U_T_'POE-; l ! in HTML. | responses via !; via pure Java cc:de
| , pure Java code. !
| : | '
= | ¥ Mix of HTML | v Pure Java code | o Pure Jova code. |
E_& =L ' and Java code : for lc:»gic; i for 109'.4;-' usm:dl!j '
AT with JSP {'acj*'_:. . uE‘.uﬂ“H no HTML: ne HTML. '
| Code Type || (<% %>). i i
= =g | | |
_ | | :
i | |
| « Easier to write |« More complex, | @ More complex,
and maintain due | requires detailed | requires detailed
to embedded \ knowledge of oo knouwledge of J.c:wa_
Java in HTML. to write and manage to write.
| « Harder to debug . @ Easier to deh;g , ® Faster as it
. due to indirect . directly in Java ' directly handles
translation to | code asitis | requests without
iDEbngng%J servlet code. | pure Java. | translation.
<y ¢ Can be slightly |« Faster as it e Faster as it :
C @A) | slowerdueto | directlyhandies | directly handles |
St L _ | translation into requests without | requests without :
: LPer‘Formnce_} serviet first. . translation. . translation. :

(@ curious_programmer
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L'Wha{ 5 ISP Suntax?.

' ISP syntax allows embedding Java code into HTML
| pages. By using special JSP tags, you can insert
: Java code to handle dﬂnmmic content, making it
| eosy to mix Java and HTML in a single page.

< Elements of JSP Syntax

b
g":-_ _____

--{ Scriptlet [

|

|

I -

| \
|

' [ !
| A

I iod I
| T L] [
I 1
: .
| .
i

|

,“. Expressior;‘}‘ [ _DLmhﬂ

L
| |
|
|
[
|
I

<%= expression %> <%! dataType method()

{code } %>
<% Java code ; (-:: %= expression % | : .::xeﬁ da'ctﬂ'ype e
here %> - ! {code } %>

(
|
!
: |
i |
I |
] |
I |
' |
| |
I I I
B Contains Java code. | : E= wblivieal! | v Deilires \sriables i
| » |
: v Executes code | : or methods. :
! |
| each time the | | i
| page is requested : : retained betuween i
l |
| i
l |
l i

Java expressions

i
i
|
L
| o Evaluates and ou{'p-ﬁ'sll |« Initialized once,
| |
| |
'|
i

!. ™~ | v Displays values in . reqluﬁsi

! I |

: rm. ! the HTML page. i ‘D:_T\—\"

\ _ f.’ 5 ,‘ int count= Oj
e -> Elements of JSP Syntax <--———-———- =

;.-{fcriptlg-t l—\ ,r{_ Exi:_ar_';assid;n "1 ‘ Declaration ]

| <% Java code here %}i | <%= expression %>
|

! |
'tl « Contains Java code. ‘I ~ Bvaluates and OLd'PuiE.
i v Java expressions.

| « Executes code ec:r_h }

<%! dataType methodO) I1
{code} %>

" Initialized once,
retained betuieen

I
|
|
|
I
re:;luesl:s. :

l time the page is : ll v E;:PE?;E“‘“‘ES in
'LI requested. ! \ pace.
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JSP Directives (page, include, taglib)

@ curious__programmer

F’\ ): | Page Directive |7
=y == L
+f Defines page-spaciﬁc attributes and seﬁing_: for the JSP file.

- Can set content {'Bpe, languaae, error page, etc.
Example‘.

—

<<% page confeni'TUPe="+ex*:f html” lanc_yjuaanfr*:'i}ava”
errorPage="error jsp” %>

5

ZT :E__‘ | Inclucle___l‘._)ir_ec_*ci_\_fe;\ 4

of Includes a file durtng the translation phase.

= Used to include static content like headers, footers, etc.
Example:
[ <<% include Filez“header.Jsp" e '!

=7

=

— main .Jsp
iy

Z@_T%hb Directive [7

«f Declares a tag libmnj for use in the JSP file.

——

= Allows using custom *a.c__;js ba reFerenc.ing a fag li.brc:nrﬁ.

r-t:i% taglib prefix="c" uri="http:/java.sun.com/jsp/)stl/core” %}_.'!

\':t. \_> e

‘ ' hHP..-’r.-f_iava.suﬁ.ccm,""i,spf_bs{'lfc;ure ‘
e e L — | danmm e D et el i -
4

\ — ——

“~~3| JSTL Core Library
http:// jova m.xxrﬁ:]s?fj':—tlfccre
@ curious__programmer




JSP Directives (page, include, taglib)

@ curious__programmer

F’\ ): | Page Directive |7
=y == L
+f Defines page-spaciﬁc attributes and seﬁing_: for the JSP file.

- Can set content {'Bpe, languaae, error page, etc.
Example‘.

—

<<% page confeni'TUPe="+ex*:f html” lanc_yjuaanfr*:'i}ava”
errorPage="error jsp” %>

5

ZT :E__‘ | Inclucle___l‘._)ir_ec_*ci_\_fe;\ 4

of Includes a file durtng the translation phase.

= Used to include static content like headers, footers, etc.
Example:
[ <<% include Filez“header.Jsp" e '!

=7

=

— main .Jsp
iy

Z@_T%hb Directive [7

«f Declares a tag libmnj for use in the JSP file.

——

= Allows using custom *a.c__;js ba reFerenc.ing a fag li.brc:nrﬁ.

r-t:i% taglib prefix="c" uri="http:/java.sun.com/jsp/)stl/core” %}_.'!

\':t. \_> e

‘ ' hHP..-’r.-f_iava.suﬁ.ccm,""i,spf_bs{'lfc;ure ‘
e e L — | danmm e D et el i -
4

\ — ——

“~~3| JSTL Core Library
http:// jova m.xxrﬁ:]s?fj':—tlfccre
@ curious__programmer




JSP Actions (jsp:useBean, jsp:setProperty, etc.) |

@ curious__programmer

S L% ]SP:use._Bean \

« Creates or locates a JavaBean in the page scope.
- Specifies a JavaBean class and an identifier (id)
= Can create a new bean if it doesnt exist yet.

< {jsp :useBean id= "mBBean" v—-//’ﬁ> mBBean

class="com.example.MyBean” scope="page”/> | —= | com.example.

MyBean
5\ —,jS—.FwS_E.'_{_‘:rF)PErtH \A

o Sets a Pﬁ::rper‘ﬁ'hj of a JavaBean.

= Can set a Prcperfﬂ value wath a static value or reques.*c parameter.

- Examp'le:

{<j5p;-_=.etproper1'5 r\am="m55€,ah" prcper't'ﬂ;usernam" value="Jchn Doe" />
<<jsp:setProperty name= mHB-e.an propelr'hj age param="userAge” />

{ g E JSP: gefPropertB L K’D \ :1 Usernarme: km
=l|-Axge (25 ]
+/ Retrieves a property value from o JovaBeon: D et o

= Displags the speciﬂed Proper'rs of a JavaBean.
{-::{ Jsp: gefproper'i'g name="myBean” prcpertﬂ- username” /> |

St hEr JSF’ Actions \( &b\—:\__

(:;—F_,:Hu_@oe g

o Emmp\es: ~:};5P:'Fmrd page="result.jsp" /> ‘J

v Provide functionalities to the page

= zeY.—cc-zcs
g TJSP amam |

- {jsp:-ﬁ::mard'} Forwards to ancther rescurce.
< Jsp Fnrward

- <_'1|5Ptiﬁdu.del‘> Indudes a rescurce at rurdtime

‘ Paaa re-_-'.ul'i- _]'E.-P fE=> \
= {jﬁp:Par‘am} Adds a parameter fo a request. R — ——
_':,sp-_include

Pa.ge.:*f\"et\u:_}sp" S

(@ curious_ programmer




@ What are Imphc.rl: Obje.c;’cs?

@ curious__programmer

‘T\J/Implic;i’c Objects [7_’"
= Predefined D‘r:je;cis in ISP that provide access to various aspects

of the web erwironment. T'nelj are created au+orm+'|call3 and
can be used direcﬂ-j in JSP without explicit declaration.

‘Z_L_Cornmon Implici’c Obje.c.ts '\'/

1 re:que.s’c Jz 5| response g5\ _session |7

E—> == &

= Provides information about the request: = Provides controls for
Used to get parameters, headers. the response.

= Example:
X "Hello, <%= request.getParameter Cname™) %> ‘—Jf/“r:elc::ﬁﬂ JSP l

N

_._> 2 '_—'> \ 2 cosa
Tracks user session. = Provides information

about the web application.
= Used to share data lbethuween users,

= lracks user sessions. =
= Used to store - lsed to store
session data. session data.

| <% response sendRedirect(elcome. jsp”); i <% application
tl:} \_SEiAHribthe("cmwnyNam"

"ABC Corp”

e —a |
gﬁg‘é application '|I

|| {% application. s.e%A‘Hrlbu‘cEK c_crmpanyName TABC C.DFF-" ?J %> \

@ curious__programmer




Mr;_x_rt_z I_rn]:_)l icil‘ Objects

@ curious__programmer

In addition to the common impllr_if c'::jecfs, JsP provides more
impl‘.ci.’r Dl‘?jE'.Cl'S to facilitate advanced Fu.r\c,’riormiihj.

>—1 Additional Implicit ObJECt; \_<

Euffii‘j; config \_@

__L_

= Provides the Serviet conﬂﬁur'aﬂon information.
= Used to ge’r initialization parameters.

rtf_ﬁ: “ﬁ‘;o_:r_;_;rnﬁg-geflnﬂ"?arameier (setting™ %> l <> DB URL: 3

Ebc:rrgsq:\'!ﬂocajh:rs‘hfdb

ﬂ.@l Page.(lontegf Z

= Provides access to various page attrbutes.

= U=ed to acces=s 1o rec:l_uesi, Session, apphm{"imn scopes.

r:-:% pageContext.forward(“anctherPage. jsp™), % > ] >

curreanh:_a;z;jS.p\

page [7

~ Represents the current JSP page.
— Rarelxj used, as it points o current page itself.

\ <% String info = page.toString(); %> \ :i|>‘ ;HP;E)&J;P_ \

ﬂ,@i exce.pticn_ '7\ | Result: "myPage jsp |

= For 'nar\clhng erors in JSP with error pages.
= sed as an instance of JspWriter.

l__-ci% excepﬁm.prini‘f}’mflh_rrm(): %:i l:{> \a’q:x—ﬁ_ Hello, JSPI \

5B out 7
= Used for sending output to the client.
= Facilitates printing output to the response.

\ = ou’f.f:rin’.dn("Hé'l'-o, JSPID; %> l = ‘Eu%pulr: Hello, JSPI \

(@ curious__programmer




@ﬁ JSP S’candclrcl Tag L_H?rarg (JS_:__'I_L_)_ —
= @ curious__programmer

1@ J STLj A powerful set of tags provided by Java Standard

Tag Library to simpiiﬂj JSP development
bg encapsulating common tasks.

= Provides Jn::.c_);f;. for control flow, data manipulation, internationalization, etc.
= Helps write cleaner and more maintainable code.

‘ ;{% taglib uri="hﬂp:ff"_jﬂva,sun.comfjspx’jsﬂfcore“ prefix=c” %> \

i JSTL Tag Libraries |7

ﬂ @j Core Tags R i@ Formatting Tags R
= Provides tags for control flow, = Provides tags for text, numbers,
and dates,

= Used for conditional logjc, iteration.
— — —~ = Used for internationalization (Gi&n).
<c:if test="$%(param.option =="yes")> —— o
Yes\ /c if 3 | $12,34500 |

518 saLTags | TR 4

= Provides tags for working = Provides tags for working with
with databases. XML documents.
éﬁql :Que-:@ var="result” = Used for parsing, transforming XML
dataSource="jdbc/myDB> data.
SELECT + FROM users <x:parse var= data’>
s/sql-query> . <x:set select=/root/item™ ...

5 =ML Tags |7 @_Funcﬁ'ons Tags |7

= Provides tags for working = Provides tags for Per{'"orm'mg
with XML documents. common functions like string
= Used for parsing, transforming manipulation.

| $(fn:toUpperCaseC'hello™) | =3 | $(fn:toUppercaseChello™) |
i l HELLO

(@ curious__programmer




@ Expression Language. (Elo)

@ Curious__programmer

@ What is EL? \_< A simple \anauage for accessing data in
JavaServer Paﬂes,

v Allows easy access to data stored in JavaBeans, request, session,
application, etc.

« Simplifies ISP page development by embedding expressions directly
into the JSP pages.

5| Why Use EL? g

ﬂ@ Simplifies the code ‘ {
= Simplifies the code in JSP P;ges

by reducing the need for Java = {$b€0ﬁ ‘Prc"i:ﬁr{}"} \ 3
code inside HTML . A Ev

et .

v Improves readability and min%almbm"rﬂ of JSP pages.
¥ Makes accessing data like request, session, and beans easier.

Y(g{ob_]ec.tproperty}_» \< | £ Using EL Objects
ey e, = i request o SBesion |
(g{user‘name} __J - application = JavaBeans !

®© Access request parameters: ${param.paramName}

e Access session a’c’cribuﬁ:esi ${session.attrName?}

© Access JavaBeans properties: ${bean.property}

_\={> l ${user. name’} \

@ curious_programmer




) @ MVC Architecture with JSP & Serviet

@ curious__programmer

MVC (Model-View-Controller) is a design pattern used fo separate

an appli.caﬁon into three interconnected components.

ﬂ Model |2 | Controller 'R View 2

a8 \| |

15 4 Manages data Ii | \‘f Handles user requests, nl : v DISP'IG.SS data !

| and business logjc. *I || processes them, and | to the user '

| v Interacts with | | interacts withModel | | o J5ps '|_
the database. '; to 9&”’(‘ data. 1|

| ¢ Renders the UT. Il
' v Serviets (o3 '

l V’ Handles logic, flow | —————- . J

1_ w7 Processes data.

-

S

@ Reaws *Ofﬂ/\ @Request ]:&@R«asmme

4 2 v == \
{"1 E (L_ Ccntrc:\le.r 1< {_ L/M, ﬂ

l_ ] - n=' i ’C:f-:'_"a"} Processes -———

O Business Logjic

5| Steps in MVC Flow |7

i 1 ! User makes a request via a JSP page to the Serviet (Controller),

Servlet (Controller) processes request using Meodel to retrieve
or store data.

3 | Servlet forwards the response to a JSP page (View) to display data
‘o the user.

@R&quest > \ (O Business Logu: r@ Response

| (@) User makes a req.resf | l @ Serv‘.e,{- (Ca-ﬂrmlﬁer} I | (3) Serviet ‘FDThJCJ.Td cho :
| via JSP page ! 1 processes request usingthe | | | response to a &01 |
|I Servlet (Cortroller), | | Medel to retrieve or 1 JSP page (View) :
\ i store data. | | 4o display dota o the user |

@ curious_programmer




' Error Handling in JSP

@ curious__programmer

In JSP, errors can occur during the execution of a page. Proper error
handling ensures that users receive clear and ?riendlﬂ error messages
instead of diﬁp'ia-j'l.ng technical details.

P : =
§ \ % Dec_’l_gr:c}\_’tmon for Erfc:-r. _9993_\ Z
v Declare an error page in your ISP that will handle the errors.
(F?&{, page isErrorPage="true" %> ‘ N N

— )
— B L A04
E@Error Page Creaﬁon__l_?\_ . E . 1 Emr—._, ))

v Here is an example error page.

e - e
<S% page isErrorPage="true” %>
<html=
f:.bodﬁ':‘:
<h>Oops! An error occurred. <h1>

<p>Sorry an error has occurred. Please tny agan \ater:

<br/=>
<p:Error details: <%: exception.getMessage() %></p>
< /Htmil= |
=5 P : ive |7
fil=) Poge Directive [T

« In the main JSP file, use the “errorPage” attribute to direct to
the error page.

‘?ﬁv_(, F-xn; -érrc;rpagez"error%ge.j;p;' Vo> _k@wﬂ

\:_"‘g'teps _ \;"\ Ié;‘or_‘__HélndH-rjg ]

| o Create an error page with isErrothaef”crue” to handle errors,

« Use the “errorPage”’ directive in the main JSP page to specit y the
error page.

« When an error occurs, the user is redirected to the specified error
e,

= )
| | 5P =l enep-ao-aod| Ervor Page |
S = ' =
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Chapter 4: Tntroduction to JavaBeans

@ curious _ programmer

v What is JavaBeans?

JavaBeans are reusable sottware components for Java

applications. Theg follow a set of conventions and can be e_s.i'ltj
irﬁeara#ed and manipulated in visual development tools.

JavaBeans encapsulate data into reusable and customizable

Java components known as beans.

TS —_—

\ JavaBeaE \

___i_____: SLCOME A Sx _i__ |
(oo o)l
l Prope_r-k';es Methods Events |

'|r JavaBeans follow a set of conventions: 1

14 @ proper'l:ies: Private fields with Public geﬁergfseﬂers

v 5_9'@} Methods: Public methods o perform actions

1

| Z/} Events: Listeners to handle events




JavaBean Conventions

@ curious__programmer

@ Properties
v/ Use private fields with public getters and setters to encapsulate
data.

000 «/ Keeps data hidden from

public class UserBean {
priva+e S‘fring name; // Private field

public S’rring c_a‘ei'Name O {

other classes

+ Getter methods retum the
pr-::peri-g value

return name;

) W Setter methods allow
. se.HinE.) the Properi'ﬂ value

public void SE'I'Narr\e(S{-ring name) {
this. name = name;

l; }
@ Methods
w/ Provide public methods to perform actions

. public class UéérBean {

public void updateProfile O {
555+em.cu+.prin+1n{'Updaﬂn_cj

user Pro?i\e.._ g

[ 1

| v Public methods provide
functional HH to other classes

v/ Perform actions like
calculations, datobose access

}
} etc
o B " 4 Usmﬂlj, method names
3 Events start with a verb

W Use event listeners to handle events and noﬁ?-j other components.

|_Example Usage |

e
L=

—— it 31| ™
e ey

C:::mponeni' reacts 1o

chonoe

f=l

= L




Properties
(Read-only, Write-only, Read-Write)

@ Curious__programmer

@ JavaBean properties control access to data encapsulated
in beans. Properties can be:

| Read-only ) [ Wri’ce;cnlg - ‘Read-Write #)

( Read-only Properties |

GEHET "\E'}}\('}d (8] | \ll‘j F{JT Ii-.-"_‘.f'J.d aACCessS

public class Product: {

private double price; // Private field Read ©
public double getPrice() { [T > J = | $23.00

} return price;
L o - A A N S S
lﬂ\;\.?rl{'e,_- énlﬂ__Proper’t ies |

Setter method :::nlti for write access:

'Pk:.&b“c class User: {

private: String- password; //Private field Write ml_'l ! .“;;:‘;,
public void set Password(String passwerds) > l IS ‘ —

this. password = password;

-

(_l_?-.ead-Wrife- Properties )
Both getter and setter methods for read and write access

public class Person- { Read & Wrrite yo
Privateu |nt ﬂge: / ,-"Pr:wl*-’f'-' 'FI!P_’Ld ------------------- l g\ —

public int getAge' () { i t

return age;
public void setAge(int age) {

this age = age;




Getter & Setter Methods

@ curious__programmer

What are Getter and Setter Methods?

v Getter and setter methods are used to access and modify
the value of private fields in JavaBeans.

@EHEr Me{hc_d_} | O

Provides read access to a private field. (_) Q > Read

public class UserBean {

private String name; // Private field Read 1| l]
public String getName() R e = Alice

return name;

}

{ Setter Method |

Provides write access to a private field. jl__:/ 1

: ol = AN K Bob
public class UserBean {
[ ' - ivate fie :
private String name; // Private field Werte
public void setName(String name) |~~~ =======-~ + | <serTer
this. name = name;
}
5 i/

Getter and setter methods ensure data encapsulation,

allowing control ooe access and modification of private fields.

v Getter methods start with ‘get’ and return the field value.

v Setter methods start with ‘set’ and update the field value.




Using Beans in JSP
@ Advantages of JavaBeans

@ Why use JavaBeans in JSP?
 JavaBeans in JSP (JavaServer Pages) encapsulate business

logic and properties into reusable components called beans,

Providing several advarﬁages:

~(1) Reusability }——— —

v/ Beans are reusable components that can be instantiated

multiple times. —_—

u|
<jsp:useBean id="userl" class="com. example.UserBean" /> ”
<jsp:useBean id="user2" class="com.example.UserBean" />
) i ON);
&e&
{ &> userl [ €S user2 ]

—(2) Separation of Logic |

+/ JavaBeans separate business logic from presentation, making JsSPs
cleaner and easier to maintain.

l Presentation (HTHL) 1’ javﬂ'B_Eﬂﬂ_

':1’> => | = getName()
‘ I(Q\] = é l - se‘tNarriz(W\e.}
r@ Maintainability | e - e

v/ Easier to update business logic by modifying beans without c,l:J
changing the presentation layers. == [

(4) Portability
+/ Beans are platform-independent e
and can be moved across @ e
different erwvironments. ? |‘ \ D —

\ — = = A




Chap’cer 5: MVC Architecture
Understanding MVC Demgn Pattern @ curious_programmer

v What is MVC?

MVC stands for Model-View—Controller. Tt is a software architectural
pattern that separates an application into three interconnected
components: Model, View, and Controller.

The MVC design pattern helps organize code bH separating the
application’s logic into three distinct parts. This separation of concerns
makes the application easier to manage, develop, and test.

v Role of Madei View, Control'aer

/_\ Sends Data

User Input =——= . Ulser
z// S\
——
E;r - M C = View  |---- [ Controller |
Manages Data ‘Disp'lagjs. ULI Hondles User Tnput
= = =5 oo g
il oL
L Database y L View 1 | Processes Requests |

Wy __;,A J,f'
S~ Updates ‘!____

“‘ ——— ————
[ £ Model [ View [J Controller J

v Model: Manages the data and business \oaic. of the application.
- Interacts with the database to retrieve, save, and manipulate data.

v View. Responsible for displaying the user interface (UL) and presenting
data to the user Receives data from the Model and renders it for the user
v Controller: Acts as an intermediary between the Model and View
- Handles user input, processes requests, and updates the Model.




MVC using Sei\fle._fg, JSP and JavaBeans/DAO

@ curious__programmer

v MVC using Servlets as Controller, JSP as View

View 1

ISP (JernaServer pﬂ-aﬂ)

Displmjs Ut

s T
e A e “’il == ‘

3 Manages Data & Logjc Cﬂ;ﬁ/ ff—- L ““?ifp.'u_aﬂs UL d
b v
K?_ [ Controller (Serviet) | /

-

Updates —kg@ \j% J: Uﬁda{es

B Model (JavaBeans [ DAQ) [ View (JSP) [

v Model (JavaBeans /| DAO)
— JavaBeans hold the data and business \Dgic:.
— DAOs (Data Access Objedﬁ) handle database operations.

+ View (JSP)
— JSP files di-s,pianj the user interface b\j e.mbeddmg Java code within HTML

+/ Controller (Servlet)

— Servlets handle client requests bﬂ acting as the Controller.

- TheS interact with JavaBeans/DAO to access data and forward results
to JSP for display.




Benefi ts of MVVC

@ curious__programmer

v Benefits of MVVC

v Separation D{:_ t_:on;ﬁ'is

Divides the application into Model, View,

and Controller, al\owlr\g each to be developed
and maintained independenﬂﬂ.

v Reug_g_biliiﬂ

Components like Models and Views can be reused
across different parts of the application.

Y Main’rair_'-.a_t_}ili.’tﬂ —

—r
_ Easier to upcla’re, debug. and test each part without ‘ 'f%‘g //—’f

aﬁ‘ecﬂng the others.

v 4 Sm\abiltli_fﬂ /7
— More flexible as the application grows, making it easier - "l_// |] ‘I

o add new features.

v Real-world Web App lication qu'.y

% Login Request — [EesTF : =

Dsername

— = = =
User ~~~~p (*Controller |=> T

c2 o | —— E=n
Checks Credentials=—> @'@

o aPaons/BAC <= Forward Home Pa.ae

w User makes a loain re.ques.{' via a web browser.

+ Controller (Serviet) checks credentials by calling
JavaBeans/DAO (Mcodel).

7 TIf credentials are correct, user is forwarded to the home page (View).

@ curious__programmer




Chap{:er 6: Web Application Development

@ curious_programmer

L_W;b Application Structure )

A web apphmﬁon is an app\imﬂcn that runs on a server and is
accessed H'xr::uﬂh a web browser. Tﬂpicalla, a web application has

a structured diradorﬁ \a&ou’r. anrai.nir‘na various components 1r‘|c:|udin3:

['_ff‘G?*;WebAPPJ —>
ey |
| ; |

1
e I — = \
WEB-INF static js |
« web.xml '@ = -
s classes ‘ WRages ey
C)is

!
® WEB-INF : Configuration files (eg, web.xml), —

= ™
Java classes, JAR libraries. —

e static : Static resources like images, CSS, JavaScript files

@ ir"sdex:_]SP : Main JSP (JavaServer Pages) file,
the enirrﬂ point of the application

Web Browser

WAR Files ) —
WAR stands for Web Application Archive [fwes- i e %ﬁ
It is a file used to distribute a web rg static \r - |
application, containing all the contents of
the applica{'ion Packaeed into a .war file : -war
(Web application ARchive).

‘ [j MBWebApp.war e

WEB-INF : Cmﬂgumﬁan Files (eg,mb.xml),

Java classes, JAR libraries

static : Static resources like images, CSS,
JavaScript files

MyWebApp.war




Deployment Descriptor

@ curious_programmer

Ebeploﬂ_mnt Descripﬁprj

e A dep\cgmen’t descriptor is an XML file used to ‘
describe how a web application should be ( web.xml

b-a -
deplo and configured in a server. S oy
ployed 9 » || 2
+ Defines con?tguraﬁon SE'H‘i.ngs. for the applica'l’ion. e oo
& servipher _an
o Speciﬁe*; serviets, URL paﬁerns. initialization € vurl-pattern>
£ yerrgpat- e
-t- ; d '* EEH- : < serviet- mappin
parameters, and security ings [ s >

[a_ﬁ:\;pli;a{'ion Se_r:e_rs ;'5 Web Serve.fs;j .

Application
Servers

e Runs web applications and

= Runs web applicaﬁons.

enterprise-level applications.

o SupporJrs Servlets, JSP
(JavaServer PG@EE), EJBs, JNDI,
and transactions.

e Provides services like database
connectivity. session management,

and rnessaaina.

that gererate dynamic content

e Handles HT TP requests and
responses.

o Supir‘xsﬁf_-‘. Serdets and J5SP,
but not EJBs or advanced features

LQVerlapping Fea.{_:ure:_) . -

e Poth can run Servets and JSP to ﬂerverafe dﬂrmmic web content

@ curious__programmer



Introduction to Apache Tomcat

@ curious__programmer

[)RPQCHE. Tomcat ]

¢ Apache Tomcat is an open source web server and servlet container

developed b}j the Apache Software Foundation.

v 1t is used to dep'loﬁ and run Java-based
web applications in a lightweight, fast, and

efficient environment.

v Supports Java Servlets, ISP (JawServer ~ Apache Tomcat
Pages)l and WebSocket.

v Cross-platform, runs on Windows, macOS, Linux, etc.

[_ Deploying Web App{iczgx{ian; ] e :

To deploy a web application in Apache Tomcat, follow these steps:
v Package the web application into a WAR file (Web Application Archive).

o = s

MHWebApp-mf r':> ‘ tormecak /WEbGl.PPS/ l_ |
|
i -
’ [W‘”*MPP | ==
MgWebApp.war

v CDPS the WAR file to the *webappsn diredora in the Tomcat installation
dired‘ora.

v Tomcat au’romaﬁcau-:j dep\oﬂs. the WAR. file and makes the web
application accessible.

=] ] —

<= [ | hitp: //localhost: 8080/ Myweiage |

Done! The web application is now accessible via I|
h’ctp:// localhost: ROR0/ M-:}We'.bﬁpp
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Context & Conftiguration Files
o (@ curious__programmer
( Context Files |
e Context files are XML files that define settings specific to a

web apphc.ahon's context .

8 | XML ]
<Context> e 1

< Kesource>

l_ cr::_n’cextxmlq —>

< watchedFescurce>

¥ Define the context path </Context>

© | fexampleApp |

v Configure data sources (e.g, database connection pools)

v @ Set up security constraints and session settings.

L Configuration Filesw
Configuration files are XML files that define server-wide settings,
iﬁdud’tﬁg how web applications are depioaed and mar\aged.

» Most common c.onﬂc_:'uraﬁc:h Files are the most common:

Deploamenf Descriptor

web xml

B
% — Defines servlets, serviet- mapping, welcome
files, error pages, etc.

Server.xml Main server contiguration file

= CDI"\'FIBLJTE.S server level cc:mponen’rs ports,

thread p-D-olS etc.

mt users. xml Users and roles
— Defines user accounts, roles, and admin permissions.
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@hqp_{_:er 7: Session Managemen’c & Securitg

qﬁ_AL{hentication & Authorization r;:f
£ Gt RN T B,
v Authentication

Authentication is the process of verifying who a user is.
It ensures onh_.} \egi’rima're users can access an account or sﬂs’rem.

T

(a Username ]
[ B ok ok k& J
[(LooiN |

Examples: —_— L@\E ****_]'i":ﬂ SMS @**#}

=» Passwords
=» Two-Factor Authentication

Authorization \
Authorization is the process of veriﬁjing what a user is
allowed to do Tt controls access levels and permissions after

authentication. S =

N—

gy - 7

. - i
R, T
Mo e ? R

, = s
Examples: r
-» Roles =------ -37" Roles | +

=» Access Control Lists (ACLs)

e e e

N —




Form—-based Authentication &
Programmatic Securi’tlj

@ curious_programmer

i\; %;w;bdsed;_}ﬁherﬁ_ﬁpaﬁﬂ

Form-based Authentication is the process of verifying a user’s
iden’tihj using an HTML form.

s @f_f |

(& LoaIN
S 3B S ) User123
. | | o e ok e ok | _
Example: — |
=2 Username | '—LC’—EHN_] | I
=» Password ‘
E i v Prog;am&ﬁtic Security T(

Programmc&ic Securif}j involves handling authentication and

authorization through code in a secure, programmable way.

= Developers use server-side code to check a user’s credertials
and enforce access controls based on roles or permissions.

v Example:

if Cauthenticate(username, password) ]|
{ if (user hasRole("admin’)) {
// grant admin access
} else
// grant regular access @i
-)j;/'“_]_-_._ : d_p@:‘j i
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Session Timeout & Preventing Session Hijac:king

@ curious__programmer

i\i éession 'nmeoi__:._i:_ r<
Session Timeout is a ser:uri’cyl feature that au{'oma’ticaﬂﬂ 1095
out a user after a period of inacﬁvi’nj.

% Prevents unauthorized access if a user leaves their session
unattended.

- Reduces the risk of sessions being exploited through idle time.

fp—

v Example: > S“ — . - ___]

Your Session Will Expire In 0:30 01 20

|

E@Prevenﬁng Session Hijac;l_qi;gk ____________

Session Hijacking is an attack where an attacker takes over a

user's session.

 Use Secure Cookies
= Implement HTTPS

v Reeenercﬂ:e Session IDs.

L e ™

l < [s.essicn_id > 123ABC4S56DEF 1

Doo |
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|
@_ HTTPS Basics &F CSRF & XSS Overview

@ curious__programmer

RGCETTTN e ————————

v HTTPS stands for Hypertext Transfer Protocol Secure,
IE; encrypts data transmitted between a user’s browser.

v HTTPS is important:
o Encrﬂpfs data to Eeep it secure

F‘I"GI'T‘I E'.ClVESdTOPPE‘-’I’S . o y

1
w Secure communication between a

user’s browser and server.

v E o ————— :
i l\l @ https: // www.example.com B 1

5| '€ CSRF 2 XSS Overview | I
T R

:—(E,SRF (Cross-Site Reque.sf- Foré:zrmz

- CSRF tricks a user into Per?orrﬂir\g actions H‘vea didn't intend to
by exploiting their authenticated session.

\'( _)<SS (Crﬂss-éi’ce Scr lp‘i‘lné;‘_?—>

¥ XSS involves injecting malicious scripts

intfo web pages viewed by other users

" coo R
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Chapter 8: Filters & Listeners
@ curious__programmer
v Filters :

Filters are used to process and modify incoming requests |
or Du’rgoina responses before +'hel-.} reach the +o.r3ef resource. J

v Filter Life Cycle

Incor‘nin9 Request

— A filter has three key stages:
1. Initialized: init() called once at startup.
2. FiHErinﬂ: doFilter() called for every request or response.
3. Desjtrc:\jed: des’cr‘cnj() called once when filter is removed.

Ff Authentication Filters :ﬁ
Authentication filters are used to VEriﬁj and authenticate users

before a'l.'.cawina them access.

P L C.'ne;:k Credentials _} ey

7 b
Incor‘niﬂg - e FA DJ
Request | — — I Authentication 1 _— o <
> & _ Filter 5 ) ‘
8&% . Access

Denied
D ettt > Access Granted =J




Logging Filters & Compression Filters
@ curious__programmer

v Logging Filters

= Capture and \og information about requests and responses.

4 Logs details of each realuesi', i.ndudinﬁ URL, parameters,
headers, timestamp, etc.

v Logs details of each response, including status codes,
content Jtﬂpe, size, etc.

v He'ups in monitoring, debug@ing. and auditing web applications.

1

Evf Lﬁ:;gging Filters __J

Incoming Req_uegﬁ. :
——————— - L Loels t'eqluesi‘s & responses J e e

|
i

v Compression Filters

- Compreaﬁic:n Filters reduce the size of web content before sencimg
it to the client.

v Tt uses GZIP compression to make responses smaller in size.
Benefits include:
v CampreE.Ses responses, such, HTML, €SS, JS, JSON, reducina their size.

« Faster lood times bH reducing the amount of data sent over the netuork
v Saves bandwidth, especially beneficial for users with slow connections.

rGET /poge? user=1234
POST /form - 200 OK
123 -2an 2018 20:21 -3236
3. Jan 2018 15:38 -059




Listeners

@ curious__programmer

+ Listeners

« Listeners are classes that listen for specific events in a web

application and respond when those events occur.

[eoe

==

c— O
e |

v ServletContextListener
- Listens for c’nahgeS in the serviet context Capplication-scope).

+ Context Initialized: Called when the web application starts.
7 Context Des’crotjed: Called when the web application shuts down.

[:Se{' up resources of Per{-‘orm cleanup tasks \

v HttpSessionlListener

« Listens for events related to user sessions.

+ Session Created: Called when a new user session is created.

v Session Des,%roﬂed: Called when a user session is
invalidated or times out

o [ _ \n:féréec:’c \ — ————

I_—lHPS«t-E'.E.E.iDn 1 c— = Qn

Listener
== —
Session e —i Session

Created | Des‘trcged
o (_._T"CLC"L user 1103_1!’1)’ 10é§u’t ﬂffwﬁ'ﬂ ]

@ curious__programmer




Listeners

@ curious__programmer

v Listeners

e Listeners are classes that listen tor specific events in a web

application and respond when those events occur.

5 é’g g__
> —@:> [Es%e.ners

[Iﬁc_u’ce {:L;Sfuo_n; code when specific events happen J

v Request Listeners

» Request listeners respond to events in the request life (:ljcle.

v Request Initialized: Called when a new request is received.
v Request Deﬁfrﬁljed: Called when a request is completed.

____________ {?EGDEST LIFE CYCLE _). g

—

|G=x oDoD

— fl=—> f__:_—[i—:j\:b |||

()

|G = = —

Process Request Request
y Des’rroged

B e ' Mo;‘{i.i'or & reSPor\d to request e'uen{"sj - "

v Use Cases
V4 Log requests and responses for monifcnrir\@ and audiiinﬁ_

+ Check authentication before processing a request.

~ Track per{:'ormnce metrics like requesf processir\.g time.
+ Implement custom logic likke seHir\g attributes in requests.
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Chapter 9: Enterprise JavaBeans (EJB - Overview)
g @ curious__programmer

v Introduction to EJB

%" What is EJB?

/_{ EJB | EJB stands for Enterprise JavaBeans.
e It is a server-side component architecture
R used for buiiding scalable, robust, and

- — transactional business applications in Java.

A 3
e EJB Architec’tur*e | _

e — l ¢ Fr;P;-.Seruerj_\

e [ E38 Container
o0

= {: Session Beans :
L- i [ _-:

i L Entity Beans

Database

EEEEN

ajajajojajn

< [Message-Driuen Bean,e:] <=
. J Other Sﬂstems

v Client: The external application that interacts with the EJBs.

vw EJB Container: The runtime erwvironment within the app server
that manages EJBs.

v Session Beans: Handle business logic.
v En{itﬂ Beans: Represent persistent data Stored in a database.

v Message-Driver‘u Beans: Process asynchronous messages,

(] Client: The external application that interacts with the EJBs.

EJB Container: The runtime environment within the app
server that manages EJBs.

Session Beans: Handle business logic.
Entity Beans: Represent persistent data stored in a database.

E ME‘.SSCISE-DfiVEh Beans: Process a's_njnchronous messages.




Types of EJB:

@ curious__programmer

_..["'_ge—ssicn Beans |

Session beans are EJB components that implement business

logic in an application. They run within the EJB container in

an application server.
PP

. [F' ‘Stateless J

& &

E} Stateless W-w E;‘/"_S_ta’;‘?ul_ _ﬁ‘ g F{Q’ Sir;gle’mn j"\

|
+ Does not maintain | | v Mairtains state | W A Eingle, shared
any state betuween | betuween client calls instance used bg
client calls. | for a Epex:i.ﬂc user. } all clients.
« Each call is J + Remembers user ‘ " Maintains Blcbal state
i ndent. interactions. ACTrOSS users.
-.nd.epe n g ross u _1

=R
i e e
r' !—@57—
& 8e& o

Clients Client Clients

- L-_E.::fa'teﬁ;l_ T

v Maintains state between client calls for a speciﬁc user.

+w Remembers user interactions.
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Message-Driven Beans & EJB Life Cycle

(@ curious_programmer

- MESSc;aé—Driven Bec;\s]

Message-driven beans are EJ B components that process as:_jn::hrormus
messages sent to the application from a rnessage—orien’red middleware.

LDOES Not Exis-‘l:] -

A new EJB instance is created

— by the EJB container. e
W]hstance l EInitiahza’cion W-j

EJB container initializes

EJB container initializes

and sets up the bean. Stk and sets up the bean.

[ Does Not Exist | \E Ready |

J

Bean is removed from The bean is readﬂ o
the pool and cleaned up. process incoming messages.

v Does Not Exist: Bean is removed from the pool ard cleaned up.

v New Instance: A new EJB instance is created bH the EJB container. |

+w Initialization: EJB container initializes and sets up the bean.
v Ready: The bean is ready to process incoming messages.

7 Me‘ssage Pr‘c:r;essing: The bean processes incoming messages from
the message queue.
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; Ecl_nsactions in EJ B’]

v Enterprise JavaBeans (EJB) use transactions to ensure data

irﬂ'e.@rﬁlj and ccnsis'renqj across business operations.

Database

+ EJB transactions are automatically managed by the EJB container,
ensuring ACID properties:

e [ )

Atomic | |[Z) Consistent Durable —]
Al) Dpera’rions Transactions Intermediate states | | Once committed,
are treated as leave data in are not visible to change*s are

a sir\,ale unit ‘J a consistent other transactions. \\peﬂmnerﬁ.

\ M_._S*a{-efi ¥

[E_JB VS -Sf::ring (Overview) )

e _@EB __I*.Q_Q_— =) SPringw

. Framework | + Java EE server- 7 ngh’rwelgh{-, rmodular
1 Type side framework CeTon Aok
Management managed transaction management with -
| support (@ Transactional annotation
! Cmﬁ,auraﬂon w’ XML-baosed cmﬂgurahm +/ Annctation-based
within application server r:mﬂaura{'im anrnd XML support
loyment |« uires loyment in | «f Can run inany Java envi.rmrrer'ﬂr_;
=ox, ey 5,
Java EE application standalone or with a server |
|

Sernder |

|| L.earmnc_:j Curve| % Moderate to steep »” Friendlier 1eamin9 curve @
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Chapter 10: Java Persistence APl (JPA)
/ Hibernate (Basics)

@ curious_programmer

v ORM Concepts

ORM stands for Objed—ﬁelafional Mapp'irmg_ It is a ‘rechnique
used to map Java GbJe-::fs fo database tables.

ORM allows developers to interact with a database using
Java o!::jecfs instead of SQL queries.

v JPA Architecture

| JPA Components:

Ei l I i Persistence Provider (Hiberna’ce)ﬁ

JOBC 2 [ EntityManagerFactory |
l £
C > |
~IPA API' ! -~ | EntityManager

: &H
g‘erhl" B ; 2 5

-

i, e .
I \\_\Pa+abasej__f' [j@Entities] : [éEn’citffJ
A o
| v =

-L Java Application _]




Entity Mapping
@ curious_programmer

+ Annotations:

Annotations are used to define mappings between Java objects
and database tables in JPA.

~( Entity + Table Mapping: |

— @En{'ihjf marks a class as a JPA entity. }

— @Id: marks the primary key of the entity. ‘
— @Table: specifies the table in the database.

e RS - ———— —— >

d -@?E@la{iong,ﬁl? Mappings : —

v@OneTloOne: defines a one-to-one relationship betuween

tuio entities.

[- One-to-One LO'F\E *F_;'_Qﬁ E!__J [_ One- +0;C;'\;27_]

—— —\-1 -
Entity A :;{ E

: \ 4
ntity B ]z‘,}-‘-[a\fnﬂig B ]
2 T

- —)

v @0OneToMany defines a one-to-many relationship where an
entity is related to many other entities.

v @OneToMany defines a many-to-many relationship
betuween two entities.

l @I’ET;!@ [ (5 d%':u;e:ToManH_] 1 : @ Mans_.,'l;o Mdhg

& v ¥ & ¢

) - ~ S—
- [Lj—~ - =

v @MGHBTDMCITWB defines a many-to-many relationship
betuween two entities

e -




JPQL Hibemate Configuration

@ curious_programmer

(JPQL )-

v JPQL (Java Persistence Quer}j Language) is an object-oriented. ‘
query language tor querying data from the database using entity

objects.
v Similar to SQL but works with entity objects instead of tables.
+ Enables retrieval of data based on entity attributes.

v Supports complex queries like joins and Fli’ferih@ using WHERE

clause.

I:_Eij-'GL Query Exar-nple‘-n;l

SELECT e FROM Emplotjee e
WHERE E,Salar-ﬂ > S0000D -=——=—-

|G

v Hibernate _Configura’cioni -

v Hibernate Conﬂgura‘kion involves seHing up the ORM framework
to interact wiith the database.

Y ’If-'Ce_':j coﬁf:laurc_:tﬂon settings: . 3 s

— Database Connection: hibermate. dialect
(specifies the SQL dialect), database URL)

— Hibermate Pr’cper-l'ieﬁ'- hibernate. hbm2 ddl . auto

— Session Management : hibernate. show_sql (Logs SQL queries)
[ |

)

— hibernate. format_sq| (Formats SQL output)

:@}:

hibernate _-_ ot
cfg.xml :,~_— ,’ R e 1t St v ‘Dafabﬂﬁﬂl




Caching Lazy vs Eager Loading

@ curious__programmer

g Caching).-_ _______________________ err
v Caching is used to improve performance by storing ﬁ'equenﬂﬂ |
accessed data in memory for quicker access.

CFirsi-—L;fé;’l Cani-’fﬁe::l- S — R i
v Associated with the Session and stores data within the

scope of a session.

e —
Apphc.a’nan _ First-Level
—

W Second-Level Cache: Shared across multiple sessions and
stores data for the entire application.

ELC.IZL:’ -vs Ec-léér' l_oadtngj —_— : : e S <
W 'L.a.zxj and Ea.aer lﬂnding are used to determine when related
entities are loaded from the database.

v La.zt.j Loading - - - - -
v Delays loading data until it is explicitly accessed ==
Tip: More efficient for large data sets
v Eager Loading == e e U
v Loads all related entities irnrnedio:l‘e'lgj

#F oo e —— s e = = -
i

l Order :I [DrderI’cem OrderTtem ‘
QT——J___ T >=>( )
l—Ti_E-.} Order.geiﬂemsgj ‘ Or derIte.mj /'7 (m

- Malj lead to performance overhead if not managed Properh_j




Chap’cer 11: Web Services

@ curious__programmer

LSDAP Web SQr_ﬁ_J_i-:es)

v SOAP (Simple Object Access Protocol) is a protocol
for exchangingj structured information in distribu-
ted applications, based on XML.

v Uses XML for message format.
+ Works over protocols like HTTP, SMTP, etc.

v Ensures platform and language indeperdence.

- CSOAF’ Arch_i{a:fgré_) :

| Cliont | Network
= — L -

CEO;QF’ :Envelope > j e e E:?SOAP:RES#:M;&:;}

v Client sends a SOAP request (XML message)
v Server responds with a SOAP response (XML message).

+ Works over protocols like HTTP, SMTPE, etc.

(WsDL ).

v WSDL (Web Services Description La”fluaﬁe) e
is an XML -based language for describing the WSDL

functionalities of a SOAP web service. < messagex

v Defines the service interface (methods, data :;S‘:;:éfe} u
types). C o

v Spec:i.'ﬁes the location of the service (URL). L SOAP Mci?sagec

+/ Describes the format of SOAP request and ‘—'1,"‘ > H URI_’\F%_J
=- ~ "I

I"EEPDF‘ISE 'I'T‘IESSCIQES. ———

o S
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JAX-WS
Crea{f_ing & Consumina SOAP Services

(@ curious__programmer

v JAX-WS (Java AP| for XML Web Services) isa [ ———=—
Java AP| for bui'lding and consuming SOAP web ser-

v Standard part of Java EE (Enterprise Edition).
" Uses annotations to si.mpll?ﬂ web service development.

v Supports SOAP 1.1 and SOAP 1.2 specifications. S =7
- -Q.:rea'l'ing & Consumin9 SOAP Services j
| Servuce (Creating) 1 sooools | Client (Consummg) l
v @WebService. v @WebServiceRef |
—Marks the class as a SOAP — Injects the service proxy into |
web service. the cliert code. |
w @WebMethod v Create Service !
— Defines a method as a web — Generates a service proxy class.

service operahcm. o R e e

v @WebParam — Calls the web service methods
— Specifies parameters for the using the proxy.

(v eb service.

,F!}LSE.NE:T'J —_——_:.’l:} l Chen{' |

{:3@'431‘05% Java. 1 WS_DI_— {:} Client. Jjava
@& WebService. . 5 @‘NebSefwceReF
« Marks the class « Injecr the service

ac a SOAP Prc:x'j into client

web service. ——a — :
< @WebParam> @ Invc-lde Methods
gt e <>
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RES_TFul Web Services

@ CuricuS_Programmer

o,

_(RESTful Web Sve:rv_igeé;j _ : &7 )y
: )

v REST (Representational State Transfer) is an [ ‘ REST ) _
architectural Sd'Hle that uses HTTP to - . e

build web services. Pe— ‘

B e, CRUD operations (Crente, Read, L\‘/Q! — | ]

Update, Delete). . —'. '—‘ i
 Uses stateless communication.

eg, hitps: /Zapi .example.com/resource ‘

-CP;_EE?I' Archﬁag{ira_-) o e = = |

[Client | Network "REST Web ||
- = - _— Service '
¥ \ S—— [Jsowxm_ = [s=

!,K
\E";_

« Client sends HTTP requests to interact with resources.
 Server responds with data in tormats like JSON or XML.

(HTTP Methods) - ________.
+ RESTHuU web services use HTTP methods to perform CRUD operations. |

[ cEeT >=§ | READ: Retrieve data |
[ POST ) = | CREATE: Add new data

Fj PUT > 'f[}; } UPDATE: Moc:liFS e:-ci'sd'ing data

| DELETE > = | DELETE: Remove data
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JAX-RS
J%QN & XML Handling

(@ curious__programmer

AN - *ETY 3
- JAX-RS ) S \‘@@ -.
| JAX-RS (Java AP| for RESTful Web Services) is a [~ =

Java AP for building RESTful web services in Java JAX*RS I/‘ '
gl

+ Part of Java EE (Enterprise Edition). ' K ":“‘sz. \
v Simplifies creation of RESTful web services. Eﬁ___{‘m:‘l_f_::___

’

« Uses annotations like @Path, @GET, @POST, etc. 2 i
v Supports JSON and XML data formats. ===

EESE -

-(JSON & XML Handling ) -

o ——
‘ v Specifies the response data format.

« Common values:

= HediaTHpe APPLICATION_ISON
= MEdl&TﬂPe CAPPLICATIONCX ML

| >4

o ————————— -
v Specifies accepted data format in the request. ;:;j_ =
v Common values: —D
= MediaType . APPLICATION_JSON e | <xml/>

= Medialype APPLICATIONCXML

l v Using annctations like @Produces and Consumes
| makes handling JSON and XML data: |

v @Produces — Sets the output data type.
¥ @Consumes —Sets the input data type.

@ curious_programmer




"rChc;p’ter 12 j
Build & Depenclenc:g Management

Introduction to Maven
@ curious_programmer

[_ijécf Object Model (POM) —l
D T
N
~—~ Maven .
)
Bulld

Ccnﬁgur‘ahon

ﬁ"‘
« The POM is an XML file:

— Defines the project structure and dependencies.

{projec{' >

...<project> |

v Manages dependencies:
— Specifies libraries and dependencies needed for
the proje.c:‘l':
« Configures build settings:
— Describes how the project is built, including compiler
s.ei‘i"mgs_
 Uses plugins:

— Includes plugins to perform tasks like
compiling, testing, and packaging,

@ curious_programmer




v Dependencies & Build Life Cycle

@ curious__ Programmer

[[ Depende.r;c-ie:s_} T ==

| « Dependencies are external libraries or packages that a project .
| needs in order to function properly.

R4 Help you leverage existing solutions
« Save development time.

 Ensure consistent and reliable Func’ric:ﬁaliﬂj

‘:9 ﬁ;;;g Tib H Fn;:iuq { node.hmozmgs l

N

1=
v npm install l e
! + Installing dependencies. . ..
|. + Dependencies installed successssfully

{ Build Life Cucle |__
ke y

« The build life cycle is a process used to automate the tasks.
involved in buildirxg, Jre.s.’rir\g, and cleplcnﬂmg a Prajed.

- fmos = T PE——— goe s v o ooy
A5 Install — y- T Test & W
w =+~ | Dependencies | = q;‘h Deploy

T v npm install A

'J Clean: Removes old files and prepares the Prc:jec{'_

 Install Dependencies: Fetches and installs all required libraries.
| Build: Compiles the source code.

v Test & DeploH: Runs fests and dep'icxj the pro_jed.

v Clean: Removes old files and prepares the pmjecf

« Install Dependencies: Fetches and installs all required libraries. |
v Build: Compiles the source code. |
+ Test & Deploy: Runs tests and deplo‘ujs the project.

@ curious__programmer




v Plugins & Introduction to Gradle (Overview)

@ curious__programmer

(Plugins ) — —

| v Plugins are additional pieces of code that exdend and enhance
the Fund'.onah‘ﬂj of a build tool or application.

« Add new features or tasks (E.g, code 'lirﬂ"me', "feSJr'ma F)Gﬂkaainﬂj
+ Automate repetitive tasks.
v Available for many tools (e.g. Gradle, Maven, VS Code)

(J {Q;Buu'ld F)E‘-'DEP\:::-.__,—\*\ Test ;Ee:_flth
' g

v gradle build deployTest
- Generates build, dep'lc:«_jment and testing tasks.

Ln'trc:duchon to Gradle (Ove.rwe.w) ]

« Gradle is a powerful build automation teol used to define and
manage the build process for software projects.

.i v/ Uses a Groovy- or Kotlin-based DSL (Domain Speatic LGME)
to define build scripts (e.g, build.gradle, build.gradle kits)

| l‘“".aﬂa.ges dependencies, compiles, tests, and dePlC’BE" code.
| Highl’:j flexible and customizable.

| ==\ ﬁgGradle e

Dependencies

b —
Compile Code ""lj == ‘
Gradle

De'plmlj Application
I [-R-X -] .

[ v gradle build
|

(@ curious__programmer




vChapter13: Logging & Monitoring

@ curious__programmar

[. (Io—ggirié"Frame.worki J

Log-ﬂrj
e Popular Java-based legging hbrﬂ.ﬂj_

e Highly configurable, allows, different logging outputs
(e.g. console, files, database).

e Features built-in 109 levels to mte.goﬁze 'loggirg messages.
|

= SLF4
. SLF4] )

= Simple Logging Facade for Java.

e Provides a unified \c:-a:aing APl that works with various
I loaaing § rks (e.a, Logdj, Logback). *
| ogging framewo (. 9. Log4y, Log ) |
= Allows you to switch between different Iogalna frarmeworks |
- ithout cf i lication ' ode.
\ without changing your application's main code

. [_ [.';::;g -Leﬁé_l_*_;_ﬁ)

| Log levels allow you to categorize and filter log messages based on
' their importance

@_ﬁEEUG | O INFO | AWARN | () ERROR | &FATAL
il = 1 — e —— : - B _— —
|

|
= Detailed '! = General | = Potential  Error events | = Severe !.
| information | information | problems that that prevent errors that |
| for d&l:n_l%ina 'I about the | need attention the application | cause the
|I purposes | application's | | from fundioning | application |
I'. I| process. I correctly | 4o crash. |
, i3 | _ . |
(o= '!_
| v gradle build '.
: , : —
P@ DEBUG | () INFO | /A WARN i1 €2 ERROR

= Detailed information for debugging purposes. 4,
I.
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v Configuration Files & Best Practices

@ curious__programmer

e

| « Configuration files are used to manage settings and preferences

for an apphcahmn or ngs’tem

. o
Y K-EEP Seﬂings. SG:para’te \ TLE _‘3‘_#" €y

: _‘,SDN YAML | [ 5cpq L
| = Keep settings separate for code.

cc:nﬂrj J;c:n

.. « Use Readable Formats (e. g, Json, yaml)

lJSON\ﬁ m [KML INI l

+ Document Se:*c":ings

= Every setting should be well-documented

‘ Vv Secure Sensitive Data (eg, API keys).

(Ees{'" Practices }

|I « Use Erwironment Variables S — |
|

- Mamge mnﬁguraﬁcn seHingi—; viak —————a % CONFIG = abc123

I|| v \u"'la?._ig.da{e. _'_C;orjﬂguraﬁons

| = \Vdlidate configurations before use.
| v Back Up Configuration Files

. = Regularty back up configuration files.

+ Apply the Principle of Least Privilege.
= Limit access to corfig filen files, when

PP = $ CONFIG® o
E CONFIG == $ API KEY = abcl23 =

_ — —
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Chapter 14: Design Patterns (Web Focused)

@ curious__programmer

v Singleton C

e Ensures that a class has onla one instance and provides

a way to access that instance.

—~ Sinélc;_’c_on Clas;s_:'

(eco )
@ - > :| _.- SRl AT : =1
i || —| oo =
Single Instance
There is onltj one instance, - * S = W
shared across the application. é

{7 Fac‘corg 2

e Provides an interface for c:rea’ri.r‘ng instances of related or

derl::enden’r ol:jec{'s without speciﬁjinﬁ the exact class

to create.

"'\;:F_.ac’cor.'g Class J|

T T |

= s-ul_Lu-z

Create Otje:cts T

e Creates different oi:ﬂec.’ts based

‘ on the input parameters.




v DAO C
e Stands for Data Access Objec’c. A deslgn pattern that

separates the data access logic trom business logic.

[ Business l“_-cgij

== 5 =]

Manages and simplifies access to databases. |

[
L i ]

\;—\;ron‘l' Coni:-rouer_;\;

e Ts a design pattern that provides a centralized erﬁrH point
to handle all requests in a web application.

¥ Ftont Controller —----—-—--

Front Control’le_J

11 N
i Al LCJBHU ; 1@ O \-—:‘:: |_\' Page l

® Directs rEq_ues+s to appropria{'e handlers or views. '

L5
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;.-f_ MVC «

v Stands for ModelView-Controller. A design pattern that

ﬂeparafes an ﬂpplw:nﬂnn into three interconrected (_c:mponerﬂ‘ﬂ

> | View |
- YT — B -
ET> e

(g >
Py —— e N —
‘iO ] - — ‘ £
| 1'1..5_—. —~ |
Model handles

Controller
data and \or_n,ir_,

!

Views difsP\(.l}jS data

and Controller
Model handles data and 'Iragn:.‘ View displays data, and Controller

proceses user input ar s updates the Model and View

';f Depen;encg Injédion (Concep_{j e

e Is a concepf where dependencieﬁ are injec’ced into

Objen:fs; instead of the Dbjectf_, creaﬁng them.
Without Dependencg In}echon

With Dep&ndenr;kj In}ecticn

‘ Class ﬁ}(ﬁependenc:ﬂ) )__Cl.é_s;__i__?f‘lDependenmjl

! 3

' Inje.r_for__ \ > | Depé,ndenc_ﬂ

(@ curious__programmer




Chap{er 15: Testing

@ curious__programmer

v | Unlt Teshng wl’ch JUnlt <
e A popular framework. for unit testing in Java. It is used

to write and run automated tests to ensure individual units

of code work as expected.

® Writes test cases to check
individual methods and classes. Tests

e Shows results with test passes and failures.

v Mockito (@«:—sg

e A Popular framework. for crea’ri.ne mock ob_jeds in Java.

It is used to simulate the behavior of real Db_]eds.

————

Real ObJec’c : Mock ObJec’c
- @ Real Objec’t v Ja\ Mock Object
e Interact with actual : e Uses mocks to simulate

database or services. | database or services.

e Allows isolation of the unit
'I::ei.ng tested.

@ curicus_Programmer




Testing Servlets & JSP

@ Curious_programmer
ﬁ esting _§erv lets & 351_3"“’

e Testing Java Servlets and JSPs (JavaServer Paaes) involves

{'eshng the dammic: web components in a Java EE {Erﬁerprise
Edition) application.

v Tesﬁng requesf lf}am:llina
v Tesﬁr-.e session mnagemeth

v Validn’rina 9enera+ed HTML content

;;'dI—nJcéar*:’cion Testing ¢

e Trvolves 'i‘eshng how different Paﬁs of an applimﬁon work
+oge+her as a whole.

Backend C AT Frontend ‘
_,:ﬁ:; T RSl m ) |

= i{cﬂ TN N s e

Lji > |lSar] (275 | |

Database Frontend

v TES{'iF‘Ia interactions between Backend & Frontend

v Ve:ri%ing communication behween ccmponen’ts. I

v Iden‘l'i{“!jing issues at the 1nfegra+ion points.

(@ curious__programmer




Chapter 16: Deployment & Performance

@ curious__programmer

v Application Packaging

Application packaging involves bundlina an application along
with its dependencies into a single dep'lcxjo.ble file.

= P

Css

il ; r{_g‘j U ar O _I':: _ 1 'L"TT
for | sy ] {aldze )

i Appiicaﬁon bu\din9 + Dependencies [ po0ee @ |@ecoce ]

b 4

v Server Configuration

Server c.on{"i.guraﬂon involves seHirwg up the server

environment to host the web appllcaﬂon eﬂticienﬂj.

v Ai;plicaﬁon Packaging v Server Con{:igum’cion

Application packaging . Server configuration involves
involves bundling an application Se.Hing up the server environ-
aiong with its dependencies ment to host the web applica-
into a singie deploﬂab'le file. , tion eﬁicienﬂg.

e ‘E‘E“‘ @ Deployment Tools
E.—;T—{;; _. Performance Optimization |
~,‘B‘-‘ Security Settings




Load Testing Basics & Caching S’cra’cegies

@ curious__programmer

™

fw’ Load Testing Basics v Caching Strategies
i testing involves simulating copies of frequently accessed

data in a cache to speed up response times.

r-\f Load Tesﬁng Basics

4 Caching S{ra+egies

v

Load ‘l’esﬂng involves
simulating multiple users
accessing an application

to measure its performance

Measure response times,
ihrc:oug'npuf, and S{ubilﬁﬂ
under 'I'war::mrﬂI load .

Response Throughpu{
Time
~> -4
L.,

Caching S’cra+e91e5 involve
storing copies of ?requen{'lﬂ
accessed data in a cache

to speed up response times.

v T2
Cache stores static resources
to reduce database load

and '|c1+eruc1j :




Performance Optimization

@ curious__programmer

W/ Performance op{'imlza’ricﬁ involves using {'ec.hnlques to

improve the speed and eﬁ'icienctj of a web application.

i
L}
(]
L

|\f’ Code Minification w I\f Image Optimization 1
= RE‘.T‘I’\DVE unr‘uE‘.CESSOJ’B whi+ESPOC€., :. Compresg and PrGPerlfj SiZe imaes
comments, and characters : to speed up load times.

to reduce file size

<ss>| IS A q_:>

=l>

. e~ o]

Remove unnecessary whitespace, : Store frequently eceed dala

comments, and characters ' in a cache to serve it faster.
f\f Cachin9 w {f v Load Balancinem
— Store Frequenﬂﬂ accessed data ' - Distribute traffic across multiple

in a cache to serve it faster. servers fo improve reliability

and speed.
- i::I =

P

I - = L1
o ——— o
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Chapter 17: Mini Project / Capstone Project

@ curious__programmer

[V CRUD Web Application | ---

| Build a web application that allows

users to Create, Read, Update,
and Delete (CRUD) records.

4 Create Q Read
& Update Tl Delete

( \f’ ;_Aufhenﬁg:aﬁorj Sajsi'em

Implement user authentication
to secure the web application
by allowing users to sign up,
i::)g in, and loa out.

L

v‘ MVC Archl’rec’ture. \L-.ﬁL_ :

Follow the Model-View- Coni-ro\ler
(MVO) architecture for

orgc:\ni.zi'r\g -jcu.r code.

BN =
l\“x Model View Controller .
e TR

| v Database Integration

Integrate the web application
with a database 1o store
and manage data.

[ V’ Deployment on Server

= Depio\j the application to a
live server so it is accessible

online. —

BN

??%'
[Em) sl D)
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