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Subject: Deep Dive into Java: Advanced Concepts and Enterprise Development -BETICE 15328
Type of course: Professional Flective Courses

Prervequisite: JAVA, Database, Basic web Development

Rationale:

| his course offers a comprehensive exploration of web-based Java programming. covering
essential concepts and practical techniques. Swudents delve into technologies like JDBC and
Hibernate for scamless database integration, server-side tools for robust Java applicanons,
il web services for cross-platform communication. The course emphasizes client-service
architecture's importance in web-based applications, addressing limitations of basic Java
with advanced wols. Servlets and Java Server Pages (JSPs) are introduced for creating
dvnamic web applications. Web socket programmung facilitates real-time communication
between web clients and servers, providing a scalable alternative wo HTTP. In summary. this
course equips students with a strong foundation in web-based Java programming,
empowering them to develop sophisticated applications and enable seamless internet
COMMUication.

Teaching and Examination Scheme:

l'caching Scheme Credits Examination Marks ]
N I ' [ atal
Cl T | P C SEE CCE Marks
— =1 1
. | 0 | 4 1 100 50 150
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Evarfwnion; OO E-Comtinvous and Comprehensive Evaluarion
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Course Content:

Sr.
Mo

Course Content

Metwork Peogra mmiu;‘; with Java
Thewrp Tipica

Nerwork  Programming With java.net Pockage- Inct Address
class, UIRL cless. URL Connection class, Establishing iwo-way
communication  between Servier and Chemt -TCIIP client
sockets. TOPAP servier sockels

Fracticl:
. Stedy  and Implememation of InetAddress Class  Tor
Retneving Host Mame and 17 Address,
2. Sy and Implementanon of LUIRL Class 1w Extract
Components of a Web Address.
3, Reading and Displaying Webpage Content using URL and
Input Streams,
4. Establishing Connection with Web Resources  using
LR Connection Class
3. Implementation of TCPAP Cliemt Socket for Sending Data
Loy Server.
6. Implementation of TCPIP Server Sockel for Receiving
Clignt Beguests.
7. Establishing Two-Way Communication between Client
and Server using TCPIP Sockets
. Developmenmt of Multi-Chemt Server Apphcation using
Multithreading in Java.
9. Design and  Implementation of Console-Based  Chat
Apphication using Sockel Programmang
10. File Transler between Client and Server using TCPAP
Socket Programming.
11, Implementation of UDFP Client=-Server Communication
using DutagramSocket and DatagramPacke
12. Developmen of Echo Server Application using Java
Socket Programming.
13. Implementation of Remic Host Connectivity Testing
using InctAddress Methods.
14, Creating a Simple Web Page Doswnloader using Java
MNetworking Classes,
15, Implementation of Onling Time and Date Retrieval
Application using Metwork Programming,

Hrs.

I8
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Examination Style:

| Sr. No. Evilution Methads SEE | CCE
Worile anil Exccute Juva
Networking Programs:

Stdents will write and  execule
Java networking programs based on
I the given problem statement. This R0 -
task  will ossess  program  logie,
syolax,  execulion.  outpul,  and
understanding  of  networking
COncepls II—| —— S
Demonstration of various Client-
Server Communication:

Students will demonsirate TCPAP-
bBased clicnt-server communicatian
using Java sockel programming. 10 -
They  will  show  connection
establishment, message  exchange,
data ransfer. and correct program
| owput -
Active Learning Activity (ALA)
{Active Learning  Assigmment):
Develop a Java-based client-server
application hike chat. find the prime
number, reverse number wsing the
Java.net package

1~

Total| 20 | 10

Examirarion Sivle;

I. Write and FExecule Juva Networking Programs (10

Marks)

o In this examination stvle. students are required 1o write
Java networking programs based on the concepis studied
m the svilabus ond execue them - successfully, The |
examiner give the program and evaluates the program
logic. svatax, exccution. ouipul. and understanding of
networking concepls.

2 Demonstration  of  Client-Server  Communication (10

Marks):

& Students  must  demonstrate  communication  between
clients and server using TCPP socket programming. The
server should accept client requests and  exchange
messages successfully with the client. Evaluation is based
on connection establishment. data transfer, execution, and
L.
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3. ALA jActive Lewrming  Assignmenth: Aclive  Learming

Assignment (ALAJ (1 Marks)

#  Develop a  Java-based  clieni-server  commmumication
application using the javionel package and TOPIP socket
programming. In this assignment, students sre feguired 1o
create @ server program using Server Socket and a client
program  using  Socket 0 establish  tao-way
communication between the server amd chont systens.
The client should send messapes o the server, and the
server should respond back tooahe chiein conninously until
the user enters the “exit™ command. The apphcation
should display all semt and reccived messages on the
console and properly close all streams  and  socket
connections afler commumcanon & completed. Through
this assignment, studenis will undersiand the concepis of
TCMIP networking, socket  programming.  real-time
communication, and client-server architecture using Java.

Java Data BaseConnectivity (JDEC)

Theory Topics

Introduction o Database Management Sysiem (DBMS) and
JOBC, Basics of JDBC and Database Connectivity in Java
Architecture and Working of JDBC APL. JDBC Drivers:
Types, Advantages, and Dizsadvantages. Establishing Database
Connection  using JDBCJDBC  Interfaces  and  Classes
(DriverManager. Connection, Statement). The  Statement
Interface and SOQL  Query  Exccution PreparedStaternent
Interfaced  Parameterized  Cuenes.  CallableStatement
Interface for Stored Procedures. The ResultSet Interface and
Result Processing Techniques JOBC Exception Handling and I8 20M%
Error Management. Transaction Processing n JDBC -
commit] ), rollback(), and savepoint(). SOL CRUD Cperations
using JDBC (INSERT, SELECT. UPDATE, DELETE)
Creating and Managing Database Tables using JDBC. JDBC
Batch Processing and Performance Optimzation

I

Lraciical
|6, Installation and Configumation of JDBC Driver with
MySOL Database.
| 7. Establishing Dmabase Connection using JDBC APl
| 8. Program (o Create Database Table using JDBRC.
19. Program to Insert Records into Database Table using
Statement Interface.

wRl-BETICEIS328 Pagedof 16
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ResuliSet Interface

21, Program to Update Reconds in Database using JOBRC

22 Program o Delete Beconds from Database Table wsing
1RC

13, Implementation of CRUD Operaiions using JDBC

M. Program  to Perform Parameterized  OQuenies  using
Prepared Statement.

15 Mogram  to Execute  Batch  Proccssng  using
Prepared Statement,

I X, Program w Call Stored  Procedure  using

l CallableSttement,

2T, Program o Demonsirate Transaction Management using

commit{ ) and rollhack( )

X, Program to Demonstrate Savepoint in JDBC Transaction
Processing,

29, Program to Display Metadata using DatabaseMetalata
and ResultSetMetaliaa,

0. Mim Project: Student Management System using 1DHC
and MySOIL.

| 20 Progeam 0 .Hulriuw Ih.'..'urds. me_li:l.l:lhu.m.' usIng
|
|
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= Mo

Fvalution Meihods

SEE

CCE

Practical Record Submission and

Evaluation:

Students will submit a  practical
record containing JDOBC programs,
LS, ard observations
completed  during  laboratory
sessions, Evaluation will be based
an program execution,
documentation  quality,  output

correctness. and  understanding of

JOHEC concepts.

I b

-

CRUI Operation
Implementation  wsing  S0)L
hueries:

Students will implement INSERT.
SELECT, UPDATE, and DELETE
operations  wsing  JDBRC  and
MySOL. This task will assess
database connectivity, S0OL query
cormectness,  successTul  execution,
and proper output generation.

Activity Learning  Activity
(ALA): Simple Data
Munngement Svstem using JORC
and MySQL

Develop a simple Data
Management System implementing
all CRUD operations using JOBC
ard MySOL.

Tatal

20

o

Exarinditation Sivle:

I Practical Record Submission and Evaluwation (10 marks)

o Students are required to maintain and submit a practical
record comtaining all JDBC programs. outputs, and
observations completed  during  laboratory  sessions.
Fvaluation is based on program execution, documentalion
quality. correctness of oulpul. and understanding of
concepls.
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2 CRUD Operation Dmplementation osing SOL Quoeries (10 ' |

Murks)

& Rudents must amplemen duabase operatons such s
INSERT, SELECT. UPDATE. and DELETE using S0
gueries throvgh JDBC progmoms. Evaluation s based on |
successiul  exeeubion,  ditabase  connectivity,  gueny
COMTECiness i||'||.|.-||l.ll|'|nl T Tl jon

3. Active  Learming  Activity  (ALA):  Simple  Data |

Management System using JIBC and MySQL

= i othis Active Leaming Assignment. students will develop
a smple Java-bascd [Data Management Svsiem using
IDBC and MySOL o perform all CRUD operations such
as Create, Read. Update, and Delete, Students may select
any suitable system such as  Stedent  Management.
Emplovee Managemicnt. Libeary Manngement. or Produdc
Management Sysiem, The application must include proper
database connectivity,  wble  creation, SO quen
execution, record insertion, record display, record update,
and record deletion using JDBC concepts such as
connection,  statement/prepared  statement,  result  se
exception handling, and proper resource closing. Students
musi prepare a report including svstem objective, database
desipn, table structhure, source code, SOL  quenes,
sereenshots, output, and conclusion. The final source
code, SO fike, screenshots, and PDF repon shall be

submitted through the GMIL Web Portal. |
=ervlets:
Th ¢+ Topies:

Introduction © Serviets, Life Cwyele of Servier Creating. |
configuning and deployving echo serviet on Tomcal. Server
Parameters and  Atributes i Serviet,  HipServietRequest
Interface, ServietContext Interface. ServietConfig Interface.
Request Delegation using Reguestlispaicher Interface, Session
Tracking Mechanisms in Serviet. Database Connectivity using
Servlet and JDBC, Reading and Disploving Database Records
wsing  Serviet, Advantages of Serviet, amd Disadvanmages of
Servlet,

I8 )

Lractical:
31, Installation and Configuration of Apache Tomcat Server.
32, Creation and Deploymemt of First Simple  Serviel
Program.
13, Demonstration of Serviet Life Cwvele Methods {imind ),
servicel), destrovi )L

Deep Dive into Jlava: Advanced Concepis and Enterprise Development-BET ICE15328  Page T of 16
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H. Development and Deplovawent of Echo Serviet on Tomeat
Server

35 Program W Retrieve  Cliem Information  using
HupSeryletRequest Interfoce.

36, Program w Demonstrate Server Parameters and Attribites
in Servlet

37, Program to Use ServietConfig Interface for Initialization
rameters,

38 Program 1o Lse ServiewContext Inerface for Application-
Level Information.

3 Implementation of  Request Forwarding  using
Requestlhspatcher Interface

40, Implementation of Include Action using
ReguestDispatcher Interface

41, Program o Demonstrate Session Tracking using Cookies.

42, Program 1o Demonstrale Session Tracking  using
HitpSessuon,

43, Program to Establish Database Connectivity using Serviet
and JOBC

44. Program 1o Read and Display Database Table Records
using Serviel

45, Mini Project: Student Information Management System
using Serviet and JDBC.

46. Program 1o Demonstraste URL Rewnting for Session
Tracking m Serviel

47. Program to Handle Form Data Submission using Serviet.

48, Program to Implement User Login Validation using
Serviet and JOBRC,

49, Program to Display Dvnamic Web Contemt using Serviet
Response Obyject,

50, Program to Demonstrate Exception Handling in Serviet

Applications.

Deep Dive inte Java: Advanced Concepts and Enterprise Development-BETICE15328  Page 8 of 16
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| Examination Style: ' ' i

Sr. No. | Evolution Methods SEE | CCE |
Form Handling aod  Dyvnamic
| Content Generation, .
Siudents  will  create  servlet
programs to acoept  user  input
through HTML forms and gencrate
dynamic web content based on the
submitted data. This  task  will
gssess form PrisCessing, Tespoiese

generation, execution, and outpat ||
comectness. . )
Reading and Displaying Database
Records  Using  Serviet  with |
Session Tracking Mechanisms
Biudents  will  develop  serviet
applicabions 1 connect with o
database using JDBEC, retrieve
records, display them on  weh
pages, and maintam user sessions.
This task will assess  database
connectivity, session management,
data  retrieval, and  successiul
EXECULION.

Active Learning Activity (ALA):
Serviet - JDBC Student
Management System

Students will develop a web=hased
Student Management Svsiem using
Serviet and JDBC, The svstem will
melude  form handling,  session
I tracking. and database  record
management, amnd  the  final [
reportfsource . code  shall  be
submitted through the GMIL Wehb
Portal, J

~ Towd| 20 | 10

b

Evanuiwation Siple:

I Form Handling and Dyvnamic Content Generation (15
Muarks):

o  Students are required 1o develop servlet programs to |

accept user inpot through HTML forms and gencrate

dynamic web content based on the submitted data,

Deep Dive into Java: Advanced Concepis und Enterprise Deve =BETICEI5328  Page 9 of 16
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|"'|.'.1‘|||i|.|:||.h|1 s |I-il\.|:|.‘| (1§ Ilqlrl11 Pnll.'l."hﬁlli:_'. MESPOEN AL
RETErILMHY, PrErim execublion, and Oulpul correclgess.

I Readiog apd DNsplaying Database Records Using Servler
with Session Tracking Mechanisms (05 Marks):
o Siudents must develop servilet applications 1o connect with
o database vsing JDBC, retrigve reconds, display them on
webh papes, and maniam  user SCsSiOns USING  Session
tracking  wechmigques. Evaluation is based on database
connectivity, sessim management. dota rerreval, and
successiul program exceution.

3 Active Learning Activity (ALA): Servlet=IDRC Student

Management Svstem (10 Marks):

o In this Active Leaming Activity, students will develop a
weh-hased Student Management System using Serviet and
JDBC. The svstem should allow basic student record
operations  such as adding student detls, displaying
student records. updating existing records. and deleting
records  from the dalabase. Siudents must implement
HTML form  handling, JDBC  database  connectivity.
dyvnmamic  content  peneration, and  session  tracking
mechanisms 0 manage user interaction, The application
should include proper servlet structure, database mble
design, SOL gquery execution. validation. cutput display.
and error handling. Students are required o prepare a
report contaning the system objective, database design,
source code, execution sereenshots. outpul results. and
conclusion, The final source code.  soreenshots,
dotabase/SOL file, and PDF report shall be submined
through the GMIL Web Portal.

Java Server Pages (JSP)

J5P Scripting Elements, ISP Expressions. JSP Scriptlets, JSP
Declarntions, Difference between JSP Expressions and ISP
Declarations, JSP Implicit Objects. JSP Directives, ISP Life
Cyele, Simple ISP Programs, Database Connectivity using ISP
and JDBC, Simple ISP Program to Feich Database Records,
Dynamic Web Page Development using JSP. Advantages and
Disadvantages ol JSP*

1]

OGY ANMIARI INSTITUTE OF TECHMNOLOCGY

i
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. _Prmfr':'rr.l‘:

31 Installation and Configuration of JSP Environment on
Fomet Server,

52 Creation and Execution of First Simple JSP Program. .

53 Program to Demonstrate JSP Scnpling Elements. |

S Program o Demonstrate ISP Expressions and  J5P
Declartions

55, Program  to Use JSP Implica Objecis in Web
Applications,

56. Proeram 1o Implement Form Handling using J5P,

37, Program to Demonstrate Session Tracking using JSP.

58 Program to Implement Cookies in J5P Application.

59, Program to Establish Database Connectivity using JSP
and JDBC,

Gih, Program to Fetch and Display Database Records wsing
ISP,

Examination Style:

Sr.Mo. | Evolution Methods SEE | CCE
Database Connectivity using ISP
amd JDRC

Students  will  develop ISP
applications with IDRC
connectivity o perform  database |
operalions such as insert, retricve,
update, and  display  records
dyvnamically on web pages. This
sk will AS5E55 database
connection,  query  execution,
dvnamic outpul  generation, and
successiul program execution.
Dvnamic Web Page Development
using JS5P

Students will ereate dyvnamic web
pages using JSP seripung elements,
2 expressions, and amphcit objects. - 10
I'is task will assess interactive
page development, user  inpul
handling. response generation. and
proper use of JSP concepls.

Total | 20 10

Deep Dive into Java:
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| . - Exoninarion Siyle:

1. Database Conmectivity usimg ISP and JIVBC (20 Virks):

o Spudents are required 1o develop ISP applcations that
| cstablish database connectivity usimg JIFEC b porfomm
database operations such as msertimg, retrieying, updating.
| and displaving records dynamically on web pages

2, Dypamic Web Page Development using JSP {10 Marks)
o  Stodents must create dynamic web pages using ISP
serpling elements, expressions, and imphon objects o
penerile  inleractive amd  user-responsive . web
applications,

Hibernate

Theory Topics

Overview of Hibernote, Hibernate Architecture, Hibernate Mapping
Types. Hibermate OV Mapping. Hibernate Anmoiation Hibernale Query
Language

&EEH‘: E!a

61. Installation and Configuration of Hibemate Framework

62. Program to Demonstrate  Hibernate  Architecture  and
Configuration File.

6. Program to Implement Hibernate QR Mapping using
XML Mapping

(e ngr:lm fo  Implement Hibemate  Annotation-Based
Mapping. T

635, Program to Perform Database Operations using Hibermate
Criery Language {HOL ).

Ly

20

Dieep Dhive imo Java: Advanced Concepts and Enterprise Devel ] ICE 15328
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Examination Stvie:

‘-.r ":u'-_g:_- Exolution Methods SEE CCE

bl

Exvarmilmanior Sple:

I

Wirtte and  Execuie Hiberiale

Programs I

Students will write, configure, and

execute  Hibernale  programs 1o | |

perform  object-relational mapping '
I

; ) :
ond basic dotabase operations. This

fask  will assess  Hibernate

configuration, mapping correcingss, l
program execubion,  database
connectivity, and output genertion
Database Operations using
Hibernate  Query  Language
{HOIL)

Studernts  wall '|1|;'rt'r-||1'| iabase
pperabions such as insert, update,
delete, and retrieve records using - L]
Hibernate Cuervy Language. Ths
task  will assess HOL  guens |
esecution,  diatabase  inlernction,
resuli display, and understanding of
Hibernate-based data handling. | S

Total | 200 | 10

Write and Exeeute Hibernate Programs

Students are required (o write. configure. and exceule
Hibernate programs  for  perlomung  object-relational
mapping and database operations, Evaluation s based on
program  execution, configurlion, mappmg cormecingss,
ard oulput generation

Database Operations  wsing  Hibernate  Cluery
Lamguage (HOL)

Students must implement database operations such as
insert, update, delete, and retrieve records using Hibernate
Query Language (HOL). Evaluation s based on query
execublion, database mtersction, snd successfol owtput
displny

Lo ANMIART INSTITUTE OfF

TECHMNOL O Y

JICE]3328
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Suggesied Specification table with Marks (Theory): 100

Distribution ol Theory Marks |
{ Revised Bloom®s Tazenomy) I
Uil Remembrance _i.jil_dér_ﬁ-l-.i.nding Ippiiml:iun Anabyse | Evaluate | Create
. i (R} i) {A) (N} {E) i)
Weightage 10% 15%, 30% 5% P | 20%

i
1l |

 Niwe- This specificeation able shall be treated ax o gemeral guidelioe for studenis aned teachers. Tin
goctinerd elisteibution of nrarks i the guestion paper may vaey slighily from obove ol

Course Outcome:

Adier leaming the course, the students should be able to:

Coh

Apply networked applications in Java using network prulu-i.'{‘ll; socket ﬂmmnﬁi@am
related technologies
¢'(yr | Implement basic database operations using JDBC.

3 | Create dynamic server-side web applications using Serviet technology.

(04 | Build interactive web applications using JavaServer Pages (15P) and JSP gs.

Implement enterprise<level database applications usitﬂ_.,:'flihcm;nta: ORM framework and
Java-based web service technologies

CO3

Instructional Method:

I'he course delivery method will depend upon the requirement of content and need of students. The
teacher i addition o conventional teaching method by black board. may also use any of wols such
as demonsiration, role play. Quiz, brainstorming, MOOCs etc.

Froan the comtent 10% wopics are sugpested for flipped mode instruction.

Students will use supplementary resources such as online videos, NPTEL/SWAYAM videos, e-
courses, Yirual Laboratory.

The imemal evaluation will be done on the basis of Active Learning Assignment,

Practical/ Viva examination will be conducted at the end of semester for evaluation of performance
ol students in laboratory.
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Reference Books:

[1] Java: The Complete Reference. by Herbert Schilde. MeGraw-Hill Education.

[2] Core Java Volume | — Fundamentals. by Cav 5. Horstmann, Pearson Education

[3] Core Java Volume 11 - Advanced Feaures, by Cov 5. Horstmann, Pearson Education
[4] Java MNetwork Programming. by Elliotte Rusty Harold, O Reilly Media.,

[5] Headfirst Serviers and 15P. by Brvan Basham. 0 Really Media.

[6] Serviets and ISP: The I2EE Web Tier. by Jayson Falkner. Addison-Wesley

[7] JIDBC API Tworial and Reference. by Sharon Zakhour, Addison-Wesley

[8] Beginning Hibermate, by loseph itimger. Apress Publication.

[9] Java Persistence with Hibemate, by Christian Boauer. Manning Publications

[ 10] Professional Java for Web Applications. by Nicholas 5. Williams, Wiley Publication
[11] Black Book lava Programming, by Steven Holzner, Dreamitech Press.

Suggested Assessment Guidelines:
Module 1: Network Programming with Java

Criteria Description Marks
TCPIP Socket  Implementation of TCPIP  Client-Server  Socket 5
Communication - Communication for sending and receiving data. :
LDe Socket | Implementation of LV'DPF Chem-Server Communication 5
Communication using DatagramSocket and DatagramPacket )
e, 5 Design and Implementation of a Console-Based Chat /
H“Ih.'{' ].mm iy Multi-Client  Server  Application  using  Socket 5
Application
| P‘rrggmmmmg.

in the king, code logic, and concept
Concestiiil Bxtilanation & Ability 1o explain the working, code logie, and concepls

: (InctAddress, URL, sockets, TCPRUDP) of cach practical 5
Viva-YVoce
- performed.
Total n
Module 2: Java Database Connectivity (JDBC)
Criteria Description Marks
: T Establishing Database Connection and  Performing
I[:_T;{qn:s: E‘n:..m:"_""“:' & CRUD Operations ilnsert, Retrieve, Update, Delete) &
AN Upaings ' using JDBC.
Parameterized & Bawch Program o Perform Marameterized Cueries and HBatch &
Chueries - Processing using PreparcdSutement. z
d Program 1w Call  Swred Procedures  using
?.?:ﬂim::ﬁ?::rﬁw“f CallableStaterment and  demonstrate Transaction A
_ age . Management (commit/roliback),
Conceptual Explanation & = Ability to explain JDBC architecture, driver types, and =
Viva-Voce _ the logic/output of each practical performed. E
Tutal 20

Deep Dive into Java: Advanced Concepts and Emerpnise Dessdpmmeal-BE TICETS3IE Pape 15 ol 16
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Module 3: Serviets

Criteiii Deseription Marks
Cerviel Life Cwvele  Creanon, Conliguration, and Deplovment of a Serviet |
Tmplementiation demonstrating its Life Cyvele Methads (i, service, 5
dhestroy § on Tomcat
Session Tracking  Progmm to Demonstrate Session Tracking Mechanisms .
Mechanism using Cookies and HipSession N
Serviel-Database Program 10 Establish Database Connectivity  using 5
Connectivity Serviet and 1DBC w Read and Display Records. 7
Congeplual Explanation &  Abality 10 explain the serviet life cyvele, session tracking, s
Viva=Voce and the logic/ouput of ¢ach practical performed. | %
Taoial 0

Maodule 4: JavaServer Pages (J5P)

Criteria Descriplinn - Marks

ISP Scripting Elements Program 1o Demonstrate ISP Scripting  Elements: <
Expressions, Scriptiets. and Dieclartions.

Form Handling & Session  Progmam o Implement Form Handling  and Session |

[racking lracking using JSP. 4
JSP-Database Program 1o I “stablish Database Connectiy iy using ISP | <
Connectivity and JHHE tor Fetch and Display Records ;
Conceptual Explanation & = Ability to cxplain the JSP life cvele, implicit objects, and | s
Viva-Voce the logic/output of cach practical performed. | 2
Tuotal 20
Module 5: Hibernate

Criterin Descriplion | Marks
Hibernate Architecture & Prograom e Demonstrite Hibermate  Architeciure and 5
Configuration Configuration File S¢tup,

Obecy/'Relational I"rn'r.lln i Implement Hibermate (R Mapping usmg 5
Mapping KM and Annotanon-Based Mapping . z
HOL-Based Database Program 10 Perform Dotabase  Operations  using | 5
Ohperalions Hiberiate Cuers Language (HOML) :
Conceptual Explanation &  Ability to explain Hibernate architecture, mapping tvpes, 3
Viva-Voce and the logic'output of each practical performed. i

Total | 20




