MC7501 — Web Application Development MCA

UNIT — |

PART — A
1. What is J2EE?
The mission of J2EE is to provide a platform-independent, portable, multiuser, secure and standard
enterprise class platform for server-side deployments written in the Java language.

2. What are the three different types Java Platform Editions?

Java Platform, Standard Edition (Java SE) - Develop secure, portable, high-performance applications

for the widest range of computing platforms possible while boosting end-user productivity and

dramatically reducing the cost of ownership of applications.

Java Platform, Enterprise Edition (Java EE) - Java Platform, Enterprise Edition (Java EE) is the
standard in community-driven enterprise software. Java EE is developed using the Java
Community Process, with contributions from industry experts, commercial and open source
organizations, Java User Groups, and countless individuals. Each release integrates new features
that align with industry needs, improves application portability, and increases developer
productivity.

Java Platform, Micro Edition (Java ME) - Java Platform, Micro Edition (Java ME) provides a robust,
flexible environment for applications running on mobile and embedded devices: mobile phones,
set-top boxes, Blu-ray Disc players, digital media devices, M2M modules, printers and more.

3. Define Enterprise applications?

An enterprise application (EA) is a large software system platform designed to operate in a corporate
environment such as business or government. EAs are complex, scalable, component-based, distributed
and mission critical. EA software consists of a group of programs with shared business applications and
organizational modeling utilities designed for unparalleled functionalities. EAs are developed using
enterprise architecture.

4. What is a session bean?
A session bean is a relatively short-lived component. It has roughly the lifetime equivalent of a session or
lifetime of the client code that is calling the session bean

5. What is a stateful session bean?

A stateful session bean is a bean that is designed to service business processes that span multiple method
requests or transactions. To accomplish this, stateful session beans retain state on behalf of an individual
client.

6. What is a stateless session bean?
A stateless session bean is a bean that holds conversations that span a single method call. They are
stateless because they do not hold multihomed conversations with their clients.

7. What is the difference between authentication and authorization?

Authentication verifies the identity of a user and authorization is a process where you can check whether
or not the identity has access rights to the system. In other words, you can say that authentication is a
procedure of getting some credentials from the users and verify the user's identity against those
credentials. Authorization is a procedure of granting access of particular resources to an authenticated
user. You should note that authentication always takes place before authorization.

8. What is MVC?

Model-View-Controller architecture is used for interactive web-applications. This model minimizes the
coupling between business logic and data presentation to web user. This model divides the web based
application into three layers:



MC7501 — Web Application Development MCA

1. Model: Model domain contains the business logics and functions that manipulate the business data. It
provides updated information to view domain and also gives response to query. And the controller can
access the functionality which is encapsulated in the model.

2. View: View is responsible for presentation aspect of application according to the model data and also
responsible to forward query response to the controller.

3. Controller: Controller accepts and intercepts user requests and controls the business objects to fulfill
these requests. An application has one controller for related functionality. Controller can also be depends
on the type of clients.

9. What are the containers available in J2EE architecture?

A web container for hosting Java Servlets and JSP pages

A EJB container for hosting enterprise java bean components

An applet container for hosting java applets

An application client container for hosting standard java applications

10. What are the services of J2EE container?

Declarative services, Services that the container interposes on the application, based on the deployment
description provided for each application component, such as security, transaction etc.

Other container services, related to component lifecycle, resource pooling, garbage collection etc.,

11. What are technologies for developing components in J2EE platform?

Web component — which provides services to JSPs and servlets

EJB component - which provides services to EJBs. Enterprise JavaBeans (EJBS) reside in the business
tier and are typically responsible for implementing the business logic of J2EE applications

XML - It influences how to view, process, transport and manage data.

12. Define Directory services?
A Directory services is a special type of database that is optimized for read access by using various
indexing, and disk access techniques. The information in a directory service is described using a
hierarchical information model.

13. What is LDAP?
LDAP stands for Lightweight Directory Access Protocol. It defines how client should access data on the
server. It does not, however, specify how the data should be stored on the server.

14. What JNDI service providers?
A service provider is a set of Java classes that enable you to communicate with a directory service similar
to the way in which a JDBC driver enables you to communicate to a database.

15. What is white page service?

White page services are services that enable someone to look up users based on attributes contained in
their entries. For example, loop up Mark Wilcox’s email address, and obtain the telephone number of the
engineering office, the building number of Human resources, etc., They are called white pagesbecause
this type of information is similar to the type of information find in the white pages of US telephone
directory.

16. What are the 3 types of LDAP security?
Secure Socket Layer, Transport Layer Security and Simple Authentication and Security Layer

17. What is deployment descriptor?
A deployment descriptor defines the contract between the container and component. As application
developers, we are required to specify a deployment descriptor for each group of application component.
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18. What is naming service?
A naming service is a service that enables the creation of a standard name for a given set of data.

19. What is DIT?
Data in LDAP is organized in a hierarchical tree is called a Directory Information Tree(DIT). Each leaf in
the DIT is called an entry in a DIT is called the root entry.

20. What are servlet engines and application servers?

These two the most common implementation tool for J2EE. Servlet engine or a servlet-container supports
only the servlet API (including JSP, JSTL).

An application server supports the whole JavakEE - EJB, JMS, CDI, JTA, the servlet API (including JSP,
JSTL), etc.

21. What is the difference between web client and EJB client?

Web client normally run in web browser. For these clients, the user interface is generated on the
serverside as HTML or XML. And it is downloaded and rendered by the browsers.

EJB clients are applications that access EJB components in EJB containers.

22. Why LDAP is called light weight?

LDAP (Lightweight Directory Access Protocol) is a protocol for communications between LDAP servers
and LDAP clients.

LDAP servers store “directories” which are access by LDAP clients.

LDAP is called lightweight because it is a smaller and easier protocol which was derived from the X.500
DAP

UNIT - 11
Part-A
1. Define Struts?
Struts is open source software used to develop java based web page. Struts uses Jakarta Packages, Java
Servlets, JavaBeans, ResourceBundles, and XML Struts takes the help of Model View Controller (MVC)
architecture. Where Model is referring to business or database, View is referring to the Page Design
Code, and Controller is referring to navigational code.

2. What is Action Class?
An Action class in the struts application is used to handle the request.
e It acts as interface or communication medium between the HTTP request coming to it and
business logic used to develop the application.
e Action class consists of RequestProcessor which act as controller. This controller will choose the
best action for each incoming request, generate the instance of that action and execute that action.
e This should be in thread-safe manner, because RequestProcessor uses the same instance for no. of
requests at same time.

3. What is Struts Validator Framework?
Struts Validator Framework enables us to validate the data of both client side and server side.
When some data validation is not present in the Validator framework, then programmer can
generate own validation logic, this User Defined Validation logic can be bind with Validation
Framework.Validation Framework consist of two XML configuration Files:Validator-Rules.xml
file, Validation.xml file
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4. What is the need of Struts?
We need Struts in Java because of following reasons:

e Helps in creation and maintenance of the application.

e Make use of Model View Controller (MVC) architecture. Where Model is referring to business or
database, View is referring to the Page Design Code, and Controller is referring to navigational
code.

o Enables developer to make use of Jakarta Packages, Java Servlets, JavaBeans, ResourceBundles,
and XML

5. What are the classes used in Struts?
Struts Framework consists of following classes:
e Action Servlets: used to control the response for each incoming request.
Action Class: used to handle the request.
Action Form: it is java bean, used to referred to forms and associated with action mapping
Action Mapping: used for mapping between object and action.
Action Forward: used to forward the result from controller to destination.

6. What design patterns are used in Struts?
There are following types of design patterns are used in Struts: Service to Worker, Dispatcher View,
Composite View (Struts Tiles), Front Controller, View Helper, Synchronizer Token

7. What are the different actions available in Struts?
The different kinds of actions in Struts are: ForwardAction, IncludeAction, DispatchAction,
LookupDispatchAction, SwitchAction

8. What is the difference between ForwardAction and IncludeAction?

The difference between ForwardAction and InculdeAction are:IncludeAction is used when any other
action is going to intake that action whereas ForwardAction is used move the request from one resource
to another resource.

9. How is the MV C design pattern used in Struts framework?

In the MVC design pattern, application flow is mediated by a central Controller. The Controller delegates
requests to an appropriate handler. The handlers are tied to a Model, and each handler acts as an adapter
between the request and the Model. The Model represents, or encapsulates, an application's business logic
or state. Control is usually then forwarded back through the Controller to the appropriate View. The
forwarding can be determined by consulting a set of mappings, usually loaded from a database or
configuration file. This provides a loose coupling between the View and Model, which can make an
application significantly easier to create and maintain.

10. Describe validate() and reset() methods ?

validate() : Used to validate properties after they have been populated; Called before FormBean is handed
to Action. Returns a collection of ActionError as ActionErrors. Following is the method signature for
the validate() method.

11. What are the steps of Struts Installation?

In order to use Struts framework, we only need to add Struts.Jar file in our development environment.
Once jar file is available in the CLASSPATH, we can use the framework and develop Strut based
applications.
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12. What is Hibernate?

Hibernate is a pure Java object-relational mapping (ORM) and persistence framework that allows you to
map plain old Java objects to relational database tables using (XML) configuration files.Its purpose is to
relieve the developer from a significant amount of relational data persistence-related programming tasks.

13. What are the Core interfaces are of Hibernate framework?

The five core interfaces are used in just about every Hibernate application. Using these interfaces, you
can store and retrieve persistent objects and control transactions.Session interface, SessionFactory
interface, Configuration interface, Transaction interface, Query and Criteria interfaces

14. What is Hibernate Query Language (HQL)?

Hibernate offers a query language that embodies a very powerful and flexible mechanism to query, store,
update, and retrieve objects from a database. This language, the Hibernate query Language (HQL), is an
object-oriented extension to SQL.

15. What is the difference between load() and get()?

load() get()
Only use the load() method if you are sure that the | If you are not sure that the object exists, then
object exists. use one of the get() methods.

load() method will throw an exception if the unique | get() method will return null if the unique id
id is not found in the database. is not found in the database.

load() just returns a proxy by default and database

wont be hit until the proxy is first invoked. get() will hit the database immediately.

16. Define cascade and inverse option in one-many mapping?

cascade - enable operations to cascade to child entities.
cascade="all|none|save-update|deletelall-delete-orphan”

inverse - mark this collection as the "inverse" end of a bidirectional association.
inverse="true|false"

17.What is component mapping in Hibernate?
e A component is an object saved as a value, not as a reference.
e A component can be saved directly without needing to declare interfaces or identifier properties
e Required to define an empty constructor
e Shared references not supported

Pubic clans Person

Component } -

private Address address

Component mapping I

FPrroparty i }
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18. Define HibernateTemplate?

org.springframework.orm.hibernate.HibernateTemplate is a helper class which provides different methods
for querying/retrieving data from the database. It also converts checked HibernateExceptions into
unchecked DataAccessExceptions.

19. What are the Collection types in Hibernate?
The collection types in Hibernate are Bag, Set, List, Array, Map

20. What do you mean by fetching strategy?

A fetching strategy is the strategy Hibernate will use for retrieving associated objects if the application
needs to navigate the association. Fetch strategies may be declared in the O/R mapping metadata, or over-
ridden by a particular HQL or Criteria query.

UNIT — 111
Part -A

1. What is LAMP?

L inux, A pache, M ySQL and P HP , an open-source Web development platform that uses Linux as the
operating system , Apache as the Web server , MySQL as the RDBMS and PHP as the object-oriented
scripting language. Perl or Python is often substituted for PHP. LAMP has become a de facto
development standard for Open Source Web Developers And Php developers. The combination of these
technologies is used primarily to define a web server infrastructure, define a programming paradigm of
developing software, and establish a software distribution package.

2. What are the tools for LAMP development?
e Linux
e Apache web server
¢ MySQL database application
e PHP scripting language

3. What are the benefits of LAMP stack?
Web application development using the LAMP stack is the preferred option for developers for creating a
stable, reliable and highly efficient application.

e Easy to code: Ask all developers and they will tell you that coding is a breeze on LAMP.
What this is does is that it ensures that coding is relatively bug free and doesn’t have to
go through an exhaustive and time consuming process of fixing the bugs.

e Easy deployment: For many developers, it’s the deployment of a web application that
becomes a tricky exercise; especially when the programming language cannot be easily
integrated with the server and database. But, there are no such problems with LAMP as
PHP is a standard Apache module. This makes it easier to deploy LAMP web
applications.

e Local Development — Another huge advantage of using LAMP is that a developer can
build an app locally and then deployed it onto the web. LAMP is definitely popular, but
not all developers are able to optimize its use. You need to be able to choose the kind of
developer who is both an expert and experienced, on using the LAMP stack.

4. What is PHP ?
PHP (recursive acronym for PHP: Hypertext Preprocessor) is a widely-used open source general-purpose
scripting language that is especially suited for web development and can be embedded into HTML.

-6-
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5. What is the difference between == and === in PHP?

When comparing values in PHP for equality you can use either the == operator or the === operator.
What’s the difference between the 2? Well, it’s quite simple. The == operator just checks to see if the left
and right values are equal. But, the === operator (note the extra “=") actually checks to see if the left and

right values are equal, and also checks to see if they are of the same variable type (like whether they are
both booleans, ints, etc.).

6. How would you return an array from a function in PHP?

If you have a function and you want to return multiple values from that function then you can easily
return an array from the function. This is what it would look like:

Example:

Function someFunc() {

$aVariable = 10;

$aVariable2 = 10;

Return array($aVariable, $aVariable2

}

7. What is perl?

Perl, the Practical Extraction and Report Language, was the creation of linguist and programmer Larry
Wall. Perl is a script programming language that is similar in syntax to the C language and that includes a
number of popular UNIX facilities such as sed, awk, and tr. Perl is an interpreted language that can
optionally be compiled just before execution into either C code or cross-platform byte code. When
compiled, a Perl program is almost (but not quite) as fast as a fully precompiled C language program. Perl
is regarded as a good choice for developing common gateway interface (CGI) programs because it has
good text manipulation facilities (although it also handles binary files).

8. Why is LAMP a popular choice?

Think of a scenario wherein your business is unable to manage its organizational data. You want a
solution to the comprehensive data flow taking place throughout your organization and you want this
solution in double quick time. In cases like these, where a business or an organization cannot dedicate a
lot of time to problem solving, the LAMP stack is the preferred platform for development. This is because
developers can build an application quickly and ensure its reliability and stability. It’s actually a win-win
situation for both you and the developers. Both sides save time, and the well-defined development process
ensures a highly efficient application.

9. What is MySQL"?

MySQL is an SQL based relational database management system (DBMS) that runs under a broad array
of operating systems. MySQL is frequently used by PHP and Perl scripts. MySQL is a freely available
open source Relational Database Management System (RDBMS) that uses Structured Query Language
(SQL).

SQL is the most popular language for adding, accessing and managing content in a database. It is most
noted for its quick processing, proven reliability, ease and flexibility of use. MySQL is an essential part of
almost every open source PHP application.

10. What are the features of MySQL?
e Cross-platform support
e Stored procedures
o A set of SQL Mode options to control runtime behavior, including a strict mode to better adhere
to SQL standards.
e X/Open XA distributed transaction processing (DTP) support; two phase commit
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11. What is Phython?

Python is an easy to learn, powerful programming language. It has efficient high-level data structures and
a simple but effective approach to object-oriented programming. Python’s elegant syntax and dynamic
typing, together with its interpreted nature, make it an ideal language for scripting and rapid application
development in many areas on most platforms.

12. How to define functions in phython?

The keyword def introduces a function definition. It must be followed by the function name and the
parenthesized list of formal parameters. The statements that form the body of the function start at the next
line, and must be indented.

Example: >>> def fib(n)

13. What is Lamda expressions?

Small anonymous functions can be created with the lambda keyword. This function returns the sum of its
two arguments: lambda a, b: a+b. Lambda functions can be used wherever function objects are required.
They are syntactically restricted to a single expression. Semantically, they are just syntactic sugar for a
normal function definition. Like nested function definitions, lambda functions can reference variables
from the containing scope:

Example:

>>> def make_incrementor(n):

return lambda x: X + n

14. What is pickling and unpickling.

pickle is a standard module which serializes & de-serializes a python object structure.

pickle module accepts any python object converts it into a string representation & dumps it into a file(by
using dump() function) which can be used later, process is called pickling. Whereas unpickling is
process of retrieving original python object from the stored string representation for use.

15. Explain how python is interpreted.

Python program runs directly from the source code. Each type Python programs are executed code is
required. Python converts source code written by the programmer into intermediate language which is
again translated it into the native language / machine language that is executed. So Python is an
Interpreted language.

16. State some programming language features of Python.

Simple & Easy: Python is simple language & easy to learn.
Free/open source:it means everybody can use python without purchasing license.
High level language: when coding in Python one need not worry about low-level details.
Portable: Python codes are Machine & platform independent.
Extensible: Python program supports usage of C/ C++ codes.
Embeddable Language: Python code can be embedded within C/C++ codes & can be used a scripting
language.

Standard Library: Python standard library contains prewritten tools for programming.
Build-in Data Structure: contains lots of data structure like lists, numbers & dictionaries.

17. How is memory managed in Python?
Like other programming language python also has garbage collector which will take care of memory
management in python.
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18. Why are Python strings immutable?

One is performance: knowing that a string is immutable means we can allocate space for it at creation
time, and the storage requirements are fixed and unchanging. This is also one of the reasons for the
distinction between tuples and lists.

Another advantage is that strings in Python are considered as "elemental™ as numbers. No amount of
activity will change the value 8 to anything else, and in Python, no amount of activity will change the
string "eight™ to anything else.

19. Is there a scanf() or sscanf() equivalent?

Not as such. For simple input parsing, the easiest approach is usually to split the line into whitespace-
delimited words using the split() method of string objects and then convert decimal strings to numeric
values using int() or float(). split() supports an optional "sep"” parameter which is useful if the line uses
something other than whitespace as a separator.For more complicated input parsing, regular expressions
more powerful than C's sscanf() and better suited for the task.

20. What is Python good for?

Python is a high-level general-purpose programming language that can be applied to many different
classes of problems.

The language comes with a large standard library that covers areas such as string processing (regular
expressions, Unicode, calculating differences between files), Internet protocols (HTTP, FTP, SMTP,
XML-RPC, POP, IMAP, CGI programming), software engineering (unit testing, logging, profiling,
parsing Python code), and operating system interfaces (system calls, filesystems, TCP/IP sockets).

UNIT -1V
Part- A

1. What is C#?

C# is a computer-programming language developed by Microsoft Corporation. C# is a fully
object-oriented language like java and it is the first component —oriented language. It has been designed
to support the key features of .NET Frame work’s# is used to build robust, reliable, and durable
components for real-world applications.

2. C# is a modern language. Comment.

C# supports the following properties: Automatic garbage collection, Rich intrinsic model for
error handling, Decimal data type for financial applications, Modern approach to debugging , Robust
security model for the purpose of protection.

3. Why is C# called type —safe language ?

C# is called a type-safe language because of the following reasons :
(DAl dynamically allocated objects and arrays are initialized to zero (ii)Use of ant uninitialized variables
produces an error message by the compiler (iii)Access to arrays are range-checked and warned (iv)C#
does not permit unsafe casts (v)Reference parameters that are type safe

4. What is .NET framework ?

The .NET framework provides an environment for building, deploying and running web services
and other applications. It consists of the following three technologies: (i) Common Language Run
time(CLR) (ii) Framework Base Classes (iii) User and Program Interfaces (containing ASP.NET and
Winforms) techniques.

5. What are the services provided by the CLR ?

The services provided by the CLR Loading and execution of programs, Memory isolation for
applications, Verification of type safety, Memory management (automatic garbage collection),
Interoperability with other systems, Managing exceptions and errors

-9-
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6. What is managed code?

The CLR is responsible for managing the execution of various code compiled for the .NET platform. The
code that satisfies the CLR at runtime in order to execute is referred to as managed code. The managed
code generated by the c# compiler is the IL code.

7. Why do we use the using directivein a C# program ?

The using directive can be used to import namespace ‘System’ into the program. Once a namespace is
imported , we can use the elements of that namespace using the namespace as prefix. Eg . using
System ; // System is a namespace

8. List the type of literals supported by C#.

The literals supported by C# are Numeric literals, Boolean Literals, Character Literals. Numeric Literals
contains two types Integer Literals and Real Literals. Character Literals contains two types Single
Character Literals and String Literals.

9. What is the need for operator overloading?

Operators can be defined to work with the user defined data types such as structs and classes in much the
same way as the built-in types. Operator overloading helps us to generate more readable and intuitive
code in a number of situations such as mathematical modeling, graphical programs, etc. These are the
functionalities of operator overloading.

10. What are overloaded constructors?

Similar to method overloading we have overloaded constructor wherein we have more than one
constructors having same name as that of the class. These constructors have different definition, with
different parameter list. The difference may be in either the number or type of arguments. Each parameter
list must be unique.

11. What are the restrictions the static method has?

The restrictions that the static method has are (i) They can only call other static methods.(ii)They can only
access static data and (iii) They cannot refer to this or base in any way. These are the restrictions of a
static method or static function in C#.

12. What is a copy constructor?
A copy constructor creates an object by copying variable and its values from another object.
Eg: public Item (Item item)

code=item.code;
price=item.price;

The copy constructor is invoked by instantiating an object of type Item and passing it the object to be
copied. Eg: Item item2=new ltem(item1); now item2 is a copy of item1.

13. Distinguish between zero place holder and pound (#) space holder in producing integer outputs.
In using zero placeholders, if the number has a digit in the position at which the 0 appears in the format
string, the digit will appear in the output; otherwise zero will appear. The pound (#) space holder works
similar to the zero placeholder, except that a blank (instead of zero) appears if there is no digit in that
position

14. Distinguish between the Write and Write Line methods

Write( ) method outputs one or more values to the screen without a newline character. WriteLine( )
method outputs one or more values to the screen but adds a newline character at the end of the output.
These are the output methods used by the programmer to print values on screen.
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15. What is the use of checked and unchecked operators?
To check for exceptions like Stack overflow, if the operation is checked the exception will be
thrown. If the operation is not checked then no exception will be raised and we will lose data. checked
and uncheckedare the operators used for this special purpose.

16. What is an assembly?

An assembly is a collection of files thatappears to the user to be a single dynamic link library (DLL) or
executable (EXE). DLLs are collections of classes and methods that are linked into your running program
only when they are needed. Assemblies are the .NET unit of reuse, versioning, security, and deployment.

17. What do you mean by versioning?

Each assembly has a version number, and versions cannot transcend the boundary of the

assembly. That is, a version can refer only to the contents of a single assembly. All types andresources
within the assembly change versions together.

18. What is a single-module assembly?

A single-module assembly has a single file that can be an EXE or DLL file. This single module contains
all the types and implementations for the application. The assembly manifest is embedded within this
module.

19. Define multi-module assembly.

A multi-module assembly consists of multiple files (zero or one EXE and zero or more DLL files, though
you must have at least one EXE or DLL). The assembly manifest in this case can reside in a standalone
file, or it can be embedded in one of the modules. When the assembly is referenced, the runtime loads the
file containing the manifest and then loads the required modules as needed.

20. How will you specify version number for an assembly?

A version number for an assembly might look like this: 1:0:2204:21 (four numbers, separated by colons).
The first two numbers (1:0) are the major and minor version. The third number (2204) is the build, and
the fourth (21) is the revision.

UNIT -V
Part - A

1. What is ASP?

Active Server Pages (ASP), also known as Classic ASP, is a Microsoft's server-side technology, which
helps in creating dynamic and user-friendly Web pages. It uses different scripting languages to create
dynamic Web pages, which can be run on any type of browser. The Web pages are built by using either
VBScript or JavaScript and these Web pages have access to the same services as Windows application,
including ADO (ActiveX Data Objects) for database access, SMTP (Simple Mail Transfer Protocol) for
e-mail, and the entire COM (Component Object Model) structure used in the Windows environment. ASP
is implemented through a dynamic-link library (asp.dll) that is called by the 11S server when a Web page
is requested from the server.

2. What is ASP.NET?

ASP.NET is a specification developed by Microsoft to create dynamic Web applications, Web sites, and
Web services. It is a part of NET Framework. You can create ASP.NET applications in most of the .NET
compatible languages, such as Visual Basic, C#, and J#. The ASP.NET compiles the Web pages and
provides much better performance than scripting languages, such as VBScript. The Web Forms support to
create powerful forms-based Web pages. You can use ASP.NET Web server controls to create interactive
Web applications. With the help of Web server controls, you can easily create a Web application.

-11 -
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3. What is the basic difference between ASP and ASP.NET?

The basic difference between ASP and ASP.NET is that ASP is interpreted; whereas, ASP.NET is
compiled. This implies that since ASP uses VBScript; therefore, when an ASP page is executed, it is
interpreted. On the other hand, ASP.NET uses .NET languages, such as C# and VB.NET, which are
compiled to Microsoft Intermediate Language (MSIL).

4. What is an ASP.NET Web Form?
ASP.NET Web forms are designed to use controls and features that are almost as powerful as the ones
used with Windows forms, and so they are called as Web forms. The Web form uses a server-side object
model that allows you to create functional controls, which are executed on the server and are rendered as
HTML on the client. The attribute, runat="server", associated with a server control indicates that the Web
form must be processed on the server.

5. What is 11S? Why is it used?

Internet Information Services (11S) is created by Microsoft to provide Internet-based services to ASP.NET
Web applications. It makes your computer to work as a Web server and provides the functionality to
develop and deploy Web applications on the server. 1IS handles the request and response cycle on the
Web server. It also offers the services of SMTP and FrontPage server extensions. The SMTP is used to
send emails and use FrontPage server extensions to get the dynamic features of 11S, such as form handler.

6. Advantage of ASP.net?

ASP.Net is the next generation of Microsoft's Active Server Page (ASP) technology platform.
ASP.Net is superior to ASP in the following ways:
Compiled Code

Language Support

Strict Coding Requirements

Event-Driven Programming Model

Third-Party Controls

User Authentication

Easier Configuration & Deployment

Object and Page Caching

Higher Scalability

7. What are different methods of session maintenance in ASP.NET?

In-Process Storage

The default location for session state storage is in the ASP.NET process itself.
Session State Service

As an alternative to using in-process storage for session state, ASP.NET provides the ASP.NET State
Service. The State Service gives you an out-of-process alternative for storing session state that is not tied
quite so closely to ASP. Net's own process.

Microsoft SQL Server

The final choice for storing state information is to save it in a Microsoft SQL Server database.

8. What is ViewState?

The ViewState is a feature used by ASP.NET Web page to store the value of a page and its controls just
before posting the page. Once the page is posted, the first task by the page processing is to restore
the ViewState to get the values of the controls.

9. Why use Silverlight?
e Support for the .NET Framework — if you are already a .NET developer, it is easy to start
programming on Silverlight.
e Support for managed code — you can write programs in your favorite language which .NET CLR
supports like C#, VB.NET, dynamic languages (IronPython, IronRuby).
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Better development tools -Visual Studio 2010, Expression Blend.

Large community- More learning resources available compared to Flash.

Integration with Enterprise based technologies like WPF, LINQ etc...

Silverlight integrates the XAML declarative language with the .NET framework.

It is a cross-browser, cross-platform technology which provides a consistent user experience
everywhere it runs.

10. Which browsers does Silverlight support?
e Microsoft - Internet Explorer 6, 7, 8

Mozilla - Firefox 2 and 3

Apple - Safari 3 and 4

Google - Chrome

11. What are the main features and benefits of Silverlight?
Compelling cross-platform user experiences.

Flexible programming model with collaboration tools.
High-quality media, low-cost delivery.

Connected to data, servers, and services.

12. What are the tools required to develop Silverlight applications?

Microsoft Expression Studio - This tool is meant for web designers to create rich visual elements for
Silverlight applications. Expression Studio is recommended for web designers who create rich internet
applications with enhanced visual content and graphics. There are several features provided for creating
enhanced graphics elements, with lot of options to pick color, font, etc.

Microsoft Visual Studio - This is the integrated development environment from Microsoft to develop
.NET applications. Programmers can use Visual Studio to develop Silverlight applications which require
programming. Visual Studio allows programmers to develop sophisticated Silverlight applications in any
.NET language (like C#, VB.NET etc).

13. When to use Silverlight, ASP.NET, or both?

Do you really need a rich interactive user experience?, Can you add Silverlight islands to your
existing ASP.NET application instead of mixing the contents?, Will this be a good chance to revise
your architecture?

14. What are the main components of Silverlight application?

Following are the main component of Silverlight application.
a)lnput - It handles input from devices like keyboard, mouse etc.
b)Ul core —It manages rendering of bitmap images, vector graphics, text and animations.
c)Media — It handles the playback of MP3, WMA Standard, WMV7, WMV8 streams.
d)XAML — This manages Ul layout to be created by XAML markup language

15. What is Easing Functions in Silverlight?

Easing functions is used in Silverlight to utilise custom mathematical formulas to animations. For
example,if we want an object to oscillate we could use we can use a corresponding mathmetical function
to accurately depict this motion.

16. What is XAML ?
Extensible Application Markup Language (XAML, pronounced zammel) is a declarative XML-based
language created by Microsoft which is used to initialize structured values and objects.
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17. What is the difference between WPF and Silverlight?

Silverlight uses a particular implementation of a XAML parser, with that parser being part of the
Silverlight core install. In some cases, the parsing behavior differs from the parsing behavior in Windows
Presentation Foundation (WPF), which also has a particular implementation.

18. What methods are fired during the page load?

Init() - when the page is instantiated,

Load() - when the page is loaded into server memory,

PreRender() - the brief moment before the page is displayed to the user as HTML,
Unload() - when page finishes loading.

19. What is the difference between Server.Transfer and Response.Redirect?

In Server.Transfer page processing transfers from one page to the other page without making a round-
trip back to the client’s browser. This provides a faster response with a little less overhead on the server.
The clients url history list or current url Server does not update in case of Server.Transfer.
Response.Redirect is used to redirect the user’s browser to another page or site. It performs trip back to
the client where the client’s browser is redirected to the new page. The user’s browser history list is
updated to reflect the new address.

20. What is MVC?

MVC is a framework used to create web applications. The web application base builds on Model-View-
Controller pattern which separates the application logic from Ul, and the input and events from the user
will be controlled by the Controller.
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UNIT - 1|
PART - B

1. List and explain the enterprise architecture styles

Business Architecture

Any architectural discussion should begin with Business Architecture. The Business Architecture aligns
an organization’s operating model, strategies, and objectives with IT; it also creates a business case for IT
transformations and provides a business-centric view of the enterprise from a functional perspective. This
part of the framework provides the following three key areas of information about the business:

» Business Strategy: Key business requirements, objectives, strategies, key performance indicators,
business risks, and the business-operating model (how processes and systems are centralized versus
decentralized across the business).

* Business Function: The key business services, processes, and capabilities that will be affected by the
enterprise architecture effort.

* Business Organization: The high-level nature of the organizational structures, business roles (internal
audiences, external customers and partners), the decision-making process, and the organizational budget
information

Application Architecture

The Application Architecture provides an application- and services-centric view of an organization that
ties business functions and services to application processes and services to application components in
alignment with the application strategy. The Application Architecture’s scope, strategy, standards are a
consequence of the Business Architecture. The Application Architecture is composed of the following
content categories:

« Application Strategy: The key application architecture principles (Build versus Buy, Hosted versus In-
House, Open Standards versus .NET, etc.), application governance and portfolio management, and a set
of reference application architectures relevant to the customer.

 Application Services: An inventory of the key application services exposed to internal and external
audiences that support the business services.

» Application Processes: A series of application-specific processes that support the business processes in
the Business Architecture.

* Logical Components: An inventory of the relevant product-agnostic enterprise application systems
that is relevant to the stated business objectives.

» Physical Components: The actual products that support the logical application components and their
relationships to the relevant components and services in the information and technology architectures.
Information Architecture

The Information Architecture describes all of the moving pieces and parts for managing information
across the enterprise, and the sharing of that information to the right people at the right time to realize the
business objectives stated in the business architecture. The key components for describing the information
architecture are:

» Information Strategy: The information architecture principles, information governance and
compliance requirements, canonical data models, and industry data model support strategy and a set of
reference information exchange as well as dissemination patterns and reference models.

« Information Assets: A catalog of critical business data types and models (such as customer profile,
purchase order, product data, supply chain, etc.) and the relationships between those business data types
and all the services and processes that interact with that data. The Information Architecture provides an
information- and data-centric view of an organization, focusing on key information assets that are used to
support critical business functions.

Technology Architecture

The Technology Architecture describes how the infrastructure underlying the business, application, and
information architectures is organized. The key components are:
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» Technology Strategy: The technology architecture principles, technology asset governance and
portfolio management strategy, and technology standards, patterns, and reference architectures used for
developing specific technology solutions.

» Technology Services: An inventory of the specific technology services and their relationships and the
business services, application services, information assets and logical or physical technology components
that realize those services.

« Logical Components: The product-agnostic components that exist at the technology infrastructure tier
to support each technology service.

* Physical Components: The set of technology products that exists behind each of the logical technology
components to implement the technology service.

2. Explain about the J2EE container architecture
The component-based and platform-independent J2EE architecture makes J2EE applications easy to write
because business logic is organized into reusable components and the J2EE server provides underlying
services in the form of a container for every component type. Because you do not have to develop these
services yourself, you are free to concentrate on solving the business problem at hand.
Containers and Services
Component are installed in their containers during deployment and are the interface between a component
and the low-level platform-specific functionality that supports the component. Before a web, enterprise
bean, or application client component can be executed, it must be assembled into a J2EE application and
deployed into its container.
The assembly process involves specifying container settings for each component in the J2EE application
and for the J2EE application itself. Container settings customize the underlying support provided by the
J2EE Server, which include services such as security, transaction management, Java Naming and
Directory Interface (JNDI) lookups, and remote connectivity. Here are some of the highlights:

. The J2EE security model lets you configure a web component or enterprise bean so system
resources are accessed only by authorized users.
. The J2EE transaction model lets you specify relationships among methods that make up a single
transaction so all methods in one transaction are treated as a single unit.
. JNDI lookup services provide a unified interface to multiple naming and directory services in the
enterprise so application components can access haming and directory services.
. The J2EE remote connectivity model manages low-level communications between clients and

enterprise beans. After an enterprise bean is created, a client invokes methods on it as if it were in the
same virtual machine.

The fact that the J2EE architecture provides configurable services means that application components
within the same J2EE application can behave differently based on where they are deployed. For example,
an enterprise bean can have security settings that allow it a certain level of access to database data in one
production environment and another level of database access in another production environment.

The container also manages non-configurable services such as enterprise bean and servlet life cycles,
database connection resource pooling, data persistence, and access to the J2EE platform APIs described
in J2EE APIs. Although data persistence is a non-configurable service, the J2EE architecture lets you
override container-managed persistence by including the appropriate code in your enterprise bean
implementation when you want more control than the default container-managed persistence provides.
For example, you might use bean-managed persistence to implement your own finder (search) methods or
to create a customized database cache.

Container Types

The deployment process installs J2EE application components in the following types of J2EE containers.

. An Enterprise JavaBeans (EJB) container manages the execution of all enterprise beans for one
J2EE application. Enterprise beans and their container run on the J2EE server.
. A web container manages the execution of all JSP page and servlet components for one J2EE

application. Web components and their container run on the J2EE server.
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. An application client container manages the execution of all application client components for
one J2EE application. Application clients and their container run on the client machine.
. An applet container is the web browser and Java Plug-in combination running on the client
machine.
/ J2EE Server
Browser |ug e »
| Senset JSP Page
- > Web Container
Application Database
Client
ApplicatiO{ICIient Enterprise Enterprise
Container <t » Bean Bean

Client Machine \ EJB Container

3. Explain about LDAP operations with relevant example
LDAP defines operations for accessing and modifying directory entries such as:
Binding and unbinding
Searching for entries meeting user-specified criteria
Adding an entry, Deleting an entry and Modifying an entry
Modifying the distinguished name or relative distinguished name of an entry (move) Comparing an entry
LDAP operations can be divided into the following three categories:
Query: Includes the search and compare operations used to retrieve information from a irectory
Update - Includes the add, delete, modify, and modify RDN operations used to update stored information
in a directory
Authentication: Includes the bind, unbind, and abandon operations used to connect and disconnect to
and from an LDAP server, establish access rights and protect information
Search: To perform a search, the following parameters must be specified
Base: A DN that defines the starting point, called the base object, of the search. The base object is a node
within the DIT.
Scope: Specifies how deep within the DIT to search from the base object. There are three choices:
baseObiject, singleLevel, and wholeSubtree. If baseObject is specified, only the base object is examined.
If singleLevel is specified only the immediate children of the base object are examined; the base object
itself is not examined. If wholeSubtree is specified, the base object and all of its descendants are
examined.
Search Filter: Specifies the criteria an entry must match to be returned from a search. The search filter is
a Boolean combination of attribute value assertions
Limits: Searches can be very general, examining large subtrees and causing many entries to be returned.
The user can specify time and size limits to prevent wayward searching from consuming too many
resources
Some example searches expressed informally in English are:
* Find the postal address for cn=John Smith,0=IBM,c=DE.
* Find all the entries that are children of the entry ou=ITSO,0=IBM,c=US.
* Find the e-mail address and phone number of anyone in IBM whose last name contains the characters
“miller” and who also has a fax number.
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4. With example how will you store and retrieve the Java objects in LDAP

Storing Java objects in LDAP

There are numerous tools available for persisting Java objects to a SQL database, such as Hibernate. But
what if you want to persist your objects to an LDAP directory, such as Fedora Directory Server? Perhaps
the easiest way is to use the Java Naming and Directory Interface (JNDI). JNDI is an abstraction for
working with all kinds of naming services, such as DNS, file systems, and LDAP.

However, most times where | see people working with JNDI and LDAP, they end up repeating a lot of
work, or create some LDAPULil class for performing the lookup and storing of objects. A lesser-known
method that is built into JNDI is the use of object and state factories. For example, if | have a Java class
calledGroupAccount that is used to store the names of group members, storing this object in an LDAP

directory would consist of the following steps:
Create a directory context, using InitialDirContext

1. Create a BasicAttributes object

2. Create a BasicAttribute object for the object class, as well as any required attributes as defined in
the LDAP schema

3. For each member of the group, add the value to the corresponding BasicAttribute

4. Add each BasicAttribute instance to the BasicAttributes object

Search the server for an entry

LDAP boasts feature-rich search facilities. The simplest level of search can use the JNDI naming service
to perform the following types of searches:

o Context.lookup(), which returns a stored object corresponding to that DN in the server

o Context.list(), which returns the names bound and the class names of the objects bound in the
context

o Context.listBindings(), which returns the names bound and the objects bound to them in the
context

LDAP stores information in the tree and everything is specific to the node. Therefore, to search for an
object in the LDAP server, you need to specify the node or the base from which to start -- the scope of the
search. The scope defines exactly how much of the tree should be searched.

Different levels of scope

SUBTREE_SCOPE Starts at the base entry; searches the base entry and everything below it

ONELEVEL_SCOPE  Searches only the entries below the base entry

OBJECT_SCOPE Searches only the base entry; useful if you need to get attributes/value pair of just
one entry

To perform the physical search, we invoke thesearch() method on the object that implements

the DirContext interface (InitialDirContext). The search result is NamingEnumeration, an enumeration

of SearchResultobjects. At minimum, you need the search base and the filter in order to perform a search,

but other parameters can be specified to manage the results. The SearchContols object holds most

additional parameters for the search, including scope, as seen below:

SearchControls ctls = new SearchControls();
setSearchScope(SearchControls.SUBTREE_SCOPE)

5. In detail explain about J2EE implementation functionality

The retail clients and in-house clients of a financial company use the portfolio management portal to
monitor their investments. The front-end of the portal is built using Microsoft technology (Active Server
Pages .NET (ASP.NET), Internet Information Services (1I1S) Web Server, VB Script, etc.). One of the
features provided within the portal application is quote information. Using this feature, the clients can
retrieve real-time quotation for any stock. When a client requests a quote for any stock, the request is sent
from the browser to the Web Server. As may potentially happen within any mid-to-large size company,
we are assuming that the quote service is provided to multiple clients as a Web Service by a middleware
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application within the company, with our portfolio management portal being just one of those clients.
Another client, as shown in the figure, is a VB application. The information about Web Services offered
by this middleware application (which may be published by some other group within the company) is
obtained from the private internal UDDI registry and invoked over the intranet. The implementation of
the business methods exposed by the Web Service is provided by EJBs contained in another application
server. This is a typical example of .NET-to-J2EE application server integration using Web Services. The
binding information for frequently used Web Services, such as those for requesting quotes, can be cached
by the client application, to avoid the resource intensive and time consuming dynamic binding. In this
example, Web Services loosely integrates Microsoft technology-based portfolio management application
with the J2EE-based middleware application that interfaces with the Mainframe to receive the quote.

Get Location

and Bind (& ]
Reguest Q
W=DL [—— )
Binding = Intranet
UDDI Registry Visual Basic
(Private) Custom Application
o Request Quote for
a stock
JZEE-based IBM's Quote
WebSphere Web Service )
Application Server Request M5.NET-based —
Quote Service EJB Portfolio Internet AP Portfolio
{Weab Service Management System Management
Provider Application) — (Web Service Client) SE:E“ET
ASP.N
6] Provide the  ig) HTML/ /
Get E Quote users with guote . VBScript
Quote Web Service Information Internet /., === Eront-and
Information Response *: ront-en

FireWall

Data Source

The sequence of steps is as follows:

1. The user requests quotes for a specific company on an ASP.NET/VBScript/HTML front-end that is
passed over to the portfolio management portal running within Microsoft 11S. Here for the sake of
simplicity it is assumed that the user has already successfully logged into the application and has a valid
session established.

2. The .NET-based portal application gets information about Web Services made available by the J2EE-
based middleware application by performing a look up in the private UDDI registry.

3. The location of and WSDL binding information for Web Services is sent to the portal application as a
SOAP-based message.

4. The portal application invokes the Web Service published by the middleware application, passing a
stock symbol as part of a SOAP-based message.

5. The actual implementation of the Web Service is provided by EJBs running within a J2EE-based
application server. The EJBs use the JDBC API to get information from the data source, which in this
case is IBM's DB2.

6. The EJBs send the Web Services response to the portal application as a SOAP-based message.

7. The response is formatted in HTML (using XSLT) and sent back to the browser-based client
application.

8. Another VB custom application within the company intranet invokes the same Web Service, thereby
being another client of the quote Web Service. The communication happens based on SOAP
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6. Explain the following

i. J2EE Packaging

J2EE components are packaged separately and bundled into a J2EE application for deployment. Each
component, its related files such as GIF and HTML files or server-side utility classes, and a deployment
descriptor (DD), are assembled into a module and added to the J2EE application. A J2EE application is
composed of one or more enterprise bean, web, or application client component modules. The final
enterprise solution can use one J2EE application or be made up of two or more J2EE applications
depending on design requirements

A J2EE application and each of its modules has its own deployment descriptor. A deployment
descriptor is an Extensible Markup Language (XML) text-based file with an .xml extension that describes
a component's deployment settings. An enterprise bean module deployment descriptor, for example,
declares transaction attributes and security authorizations for an enterprise bean. Because deployment
descriptor information is declarative, it can be changed without modifying the bean source code. At run
time, the J2EE server reads the deployment descriptor and acts upon the component accordingly.

A J2EE application with all of its modules is delivered in an Enterprise ARchive (EAR) file. An
EAR file is a standard JAR file with an .ear extension. In the GUI version of the J2EE SDK application
deployment tool, you create an EAR file first and add JAR and WAR files to the EAR. If you use the
command line packager tools, however, you create the Java ARchive (JARs) and Web ARchive (WAR)
files first and create the EAR.

The J2EE SDK tools are described in Tools.
. Each EJB JAR file contains its deployment descriptor, related files, and the .class files for the
enterprise bean.
. Each application client JAR file contains its deployment descriptor, related files, and
the .class files for the application client.
° Each WAR file contains its deployment descriptor, related files, and the .class files for the servlet
or .jsp files for a JSP page.

Using modules and EAR files makes it possible to assemble a number of different J2EE
applications using some of the same components. No extra coding is needed; it is just a matter of
assembling various J2EE modules into J2EE EAR files.

ii. J2EE Deployment

[+ nt: J2EE Modules J2EE Application
-EI B ElB &
module APP
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Web client
module 5
WEE|
2
™ " Deployment
Tool
Application’
client 3
module —
Resource
adapter 4
module 4

add/delete ingredients

deploy standalone modules
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The overall process that is used to build an enterprise application is:

1. Developers build individual components; these can be E]Bs, [SP pages, servlets, and
resource adapters.

2. Some number of components are packaged into a JAR file along with a deployment
descriptor to a [2EE module. A J2EE module is a collection of one or more J2EE
components of the same component type, so an EJB module can comprise more than one
EJB;: a web application module can comprise multiple JSP pages and servlets; a resource
adapter archive can comprise multiple resource adapters.

3. Oneor more J2EE modules are combined into an EAR file along with an enterprise
application deployment descriptor to create a J[2EE application. The simplest J2EE
application is composed of a single [2EE module. More complicated J2EE applications
are composed of multiple J2EE modules. A complex J2EE application comprise multiple
J2EE modules, and dependency libraries that are used by the classes contained within the
modules. A J2EE application may also contain help files and other documents to aid the
deployer.

4. The J2EE application is deployed into a J2EE product. The J2EE application is installed
on the J2EE platform and then integrated with any infrastructure that exists on an
application server. As part of the J2EE application deployment process, each J2EE
meodule is individually deployed according to the guidelines specified for deployment of
that respective type. Each component must be dupluyed into the correct container that
matehes the type of the component.

For example, if you have a my .ear with a my. jar and a my . war contained within the
EAR file, when the application is deployed, the application server's deployment tool will
copy the my . ear file into the applicalinn server. Next, the applicaliﬂu server's
rjul.r].u:;'tnunl mechanism will extract the my . Jar and oy . war modules and dr}plu:,- them
separately following the class loading guidelines of that platform. If each of the modules
deploys successfully, then the J2EE application is considered to have

deployed successfully.

Components are built and packaged into a J2EE module with a deployment deseriptor; a deployment
tool can be used to create these [2EE modules. The deployment tool can also be used to deploy and un-
deploy standalone J2EE modules; to take one or more [2EE modules and package them into a J2EE
application with another deployment descriptor; to add or remove items from the J2EE application; or
to deploy the entire application to an application server.

7. Explain about J2EE technologies

Java 2 Platform, Standard Edition (J2SE) as a basis, Java 2 Platform, Enterprise Edition (J2EE) builds on
top of this to provide the types of services that are necessary to build large scale, distributed, component
based, multi-tier applications. Essentially, J2EE is a collection of APIs that can be used to build such
systems, although this is only half of the picture. J2EE is also a standard for building and deploying
enterprise applications, held together by the specifications of the APIs that it defines and the services that
J2EE provides. In other words, this means that the "write once, run anywhere" promises of Java apply for
enterprise applications too:

e Enterprise applications can be run on different platforms supporting the Java 2 platform.

e Enterprise applications are portable between application servers supporting the J2EE specification.

e Servlet Technology: It is considered as the foundation of web technologies. It overcomes the
limitations of CGI technology. It is a server side component to serve the clients and to generate dynamic
content. Servlets interacts with web clients using the paradigm ‘request-response’. All client requests are
sent through web servers to the servlet container. The servelt then process the request and sends the
response back to the client. Servlets are reliable, scalable, efficient and reusable server side components.

e JSP Technology: It is the extension of servlet technology. It is easy to author JSP without much
knowledge of the supporting API. JSP can be used to work with HTTP requests and HTTP responses,
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session management and so on. It is easy to combine both static and dynamic content with JSP. The factor
to develop JSP technology is to use regular HTML tags. The JSP author can place servlet or simple java
code in the page by using special designated tags. The entire JSP will be translated into Servlet and the
servlet related code is communicated to container to run.

e EJB Technology: EJB is a server-side web component. It depends on other Java technologies for
proper functionality such as Remote Method Invocation. RMI is used as a protocol between 2 enterprise
beans and between an enterprise bean and its client. EJB encapsulates the business logic. All EJBs are
developed, deployed and run only in an EJB container. This is similar to servlets and JSP run in a web
container.

EJB applications are easy to develop because the applications developer can concentrate on business
logic. The developer can utilize the services provided by the EJB container, like connection pooling and
transactions.

o RMI/IIOP: RMI stands for Remote Method Invocation. 11OP stands for Inter Internet-ORB Protocol.

RMI/IIOP API is used to write distributed objects using Java technology, which enables
communication between objects in the memory, across JVM and also physical devices.

RMI/IIOP vyields the benefits of OOP such as inheritance, polymorphism and encapsulation and is
platform independent. In RMI/IIOP, the code related to network is written by applying the interface but
not the implementations. The operation can solely on the interface that object’s class.

RMI-11OP relies on object serialization for passing parameters via remote method invocations.

e JNDI (Java Naming and Directory Interface) API : To enable java programs to access the naming
and directory services, the JNDI API is utilized. Naming services emphasizes on the services that are to
associate names with objects.

We are familiar with naming systems such as the file system which has a directory or path associated
it. Surfing web is associated a name that is the URL called Domain Naming System. EJB components of
a J2EE application server, user profiles are associated in LDAP(Lightweight Directory Access Protocol)
directory.

For example, JNDI is the best API to write a java application that is used for search utility over
network-enabled desktop, class-browser or an address book search utility.

° JDBC (Java Database Connectivity) API : Many java applications use a database and database
accessing and programming is a significant role in web application development. JDBC is an API that
enables the accessibility to a database in order to manipulate the database. The JDBC API supports both
two-tier and three-tier models for database access.

e Two-tier model -- a Java application interacts directly with the database.

e Three-tier model -- introduces a middle-level server for execution of business logic: the

middle tier to maintain control over data access.

The application that uses the JDBC implements the following sequence.
. Importing Packages
. Registering the JDBC Drivers
. Opening a Connection to a Database
. Creating a Statement Object
. Executing a query and Returning a Result Set Object
. Processing the Result Set
. Closing the Result Set and Statement Objects
. Closing the Connection
Java Mail API: Mailing and Messaging applications can be modelled or developed using Java Mail. The
e-mail messaging applications can be developed for both high-level implementation and low-level
implementation. That is, a small company which is heading towards growth can develop a solution which
ensures the accessing to their mail server in an efficient manner. A blue-chip company can focus on
providing the access to industry-level access which is a wider reach and provides vast support.
JMS: Java Message Services is an API that enables the components of an application, could it be JSE or
JEE component to provide messaging services such as create, send, receive and read messages. Using the
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loosely coupled, reliable and asynchronous communications are enabled by JMS. The JMS application
contains the following parts:

JMS Provider: It implements the JMS interface and provides the administration and control services for
the messages. J2EE 1.3 includes the JMS Provider service.
JMS Clients: These are the java applications that produce or consume the messages.
Messages: These are the objects that communicate the messages between clients.
Administered Objects: They are the JMS objects created by the administrator that can be used by the
clients. They are namely destinations and connection factories.
Native Clients: These are the applications that use message client’s native client API instead of JMS
API.

8. What is N tier architecture? Explain its advantages with example.

Three-Tier Client/Server Architecture:

In this system, the client implements presentation logic (thin client). The application server implements
the business logic and the data resides on database server.

Multi-Tier Architecture:

The front end component is responsible for providing portable presentation logic. The back-end
component acts as database server. The middle tier component allows the users to share and control
business logic by isolating it from actual application. This system is fat in the middle. The client system
interacts with the middle tier through a standard protocol such as HTTP or RPC. The middle tier interacts
with the backend server through standard database protocols such as SQL, ODBC and JDBC.

N-Tier Architecture:

With four or more tiers, each layer can be further decomposed to allow various parts of the system to
scale independently. More sophiscated multi-tier solutions appear in this model. This architecture leads to
reduction of network traffic, faster network communications, greater reliability and greater overall
performance.

Benefits of N-Tier Architecture:

. Database drivers are installed and configured on the server-side, rather than on client machines.
Hence deployment costs are low.

o Data base switching costs are low: There is a middle tier for data access. This enables the users to
migrate database schemas, or change the different database drivers without redeploying the clients.

e  Changing the business logic layer may not necessitate the redeploying the client tier.

e By placing a firewall between the presentation and business logic tiers, high security can be
provided to the data easily.

e Rather than, the business components acquiring and releasing connections to the resources such
as databases, the resources can be pooled and reused for different client requests. Resource pooling can
also be applied to other resources such as threads and socket connections. Business components
themselves can be pooled by multiple clients.

e Since there are many tiers and each tier is independent, the database images can be added while
minimizing the changes and recompiling other tiers.

o If one tier is overloaded, other tier can still function properly there by improving the performance.

o If critical error occurs, it is localized to a single tier.

Application of N-Tier Architecture:

It plays a major role in internet and intranet services, transaction processing monitors, distributed
computing and most other growing software technologies.

N-Tier provides a wide range of benefits to the companies longing for flexible and reliable solution to
complex, and constantly changing problems. It also provides information and tools to solve some of the
challenges faced by IT professionals.
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9. List the difference between directory and database. Also explain LDAP.
Directories Relational Databases
Read more frequently than written Written more frequently than read
Handle small, simple units of data Handle large, complex, transaction-oriented units of data
Distributed widely Not distributed widely

Store information in hierarchically Store information as records in relational tables
arranged entries

LDAP Architecture

Lightweight Directory Access Protocol (also known as LDAP) is an application protocol. This protocol is
used specifically for querying dataas well as modifying said data. This is performed by using
directory services —that is, a software system that stores, organises, and provides access to
the information that is in a directory— running through a TCP/IP. The main function of any directory is to
act as a set of objects with logically and hierarchically organised attributes —such as the telephone

directory.

Benefits of LDAP

LDAP simplifies directory management in the following ways.

. It provides users and applications in an enterprise with a single, well-defined, standard interface
to a single, extensible directory service.

. It reduces the need to manage and coordinate application-specific directories

. Its well-defined protocol and array of programmatic interfaces make it more practical to deploy

internet-ready applications that leverage the directory.

LDAP defines the content of messages exchanged between an LDAP client and an LDAP server. The
messages specify the operations requested by the client (that is, search, modify, and delete), the responses
from the server, and the format of data carried in the messages. LDAP messages are carried over TCP/IP,
a connection-oriented protocol, so there are also operations to establish and disconnect a session between
the client and server.

The general interaction between an LDAP client and an LDAP server takes the following form:

1. The client establishes a session with an LDAP server. This is known as binding to the server. The
client specifies the host name or IP address and TCP/IP port number where the LDAP server is listening.
2. The client can provide a user name and a password to properly authenticate with the server, or the
client can establish an anonymous session with default access rights. The client and server can also
establish a session that uses stronger security methods such as encryption of data.

3. The client then performs operations on directory data. LDAP offers both read and update capabilities.
This allows directory information to be managed as well as queried. LDAP also supports searching the
directory for data meeting arbitrary user-specified criteria. Searching is a very common operation in
LDAP. A user can specify what part of the directory to search and what information to return. A search
filter that uses Boolean conditions specifies what directory data matches the search.

4. When the client is finished making requests, it closes the session with the server. This is also known as
unbinding.

10. What is application server? Develop a program for accessing the entries in LDAP.

An application server is a component-based product that resides in the middle-tier of a server centric
architecture. It provides middleware services for security and state maintenance, along with data access
and persistence. Java application servers are based on the Java 2 Platform, Enterprise Edition (J2EE).
LDAP stands for Lightweight Directory Access Protocol. It is usually used to fetch (and sometimes
update) data in a directory of people. For example the employees and students of a University.

For example, Active Directory, which is used in Microsoft Windows based networks to hold the accounts
of all he users, provides a way to access it via LDAP.
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Using Net::LDAP can provide a way to interact with this database. For example you might build an in-
house web application and instead of managing your own user database, you could let the users
authenticate using their username/password in the Windows network.

1. #!/usr/bin/env perl

2. use strict;

3. use warnings;

4,

5 use Net::LDAP;

6. my $server = "ldap.itd.umich.edu™;

7. my $ldap = Net::LDAP->new( $server ) or die $@;
8. $ldap->bind,;

9.

10. my $result = $ldap->search(

11. base =>""

12. filter => "(&(cn=Jame*) (sn=Woodw*))",
13. )

14,

15. die $result->error if $result->code;

16.

17. printf "COUNT: %s\n", $result->count;

18.

19. foreach my $entry ($result->entries) {

20. $entry->dump;

21.  }

22. print " ————===== \n":
23.

24, foreach my $entry ($result->entries) {

25. printf "%s <%s>\n",

26. $entry->get_value("displayName"),

27. ($entry->get_value("mail™) || );

28. }

29.

30. $ldap->unbind;

Running the above code will print:
COUNT: 2

dn:uid=jrwood,ou=People,dc=umich,dc=edu

objectClass: umichPerson
top
person
inetOrgPerson
posixAccount
uid: jrwood
sn: Woodworth
cn: James R Woodworth
James Woodworth
uidNumber: 75786
gidNumber: 10
homeDirectory: /users/jrwood
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RealtimeBlockList: TRUE
ou: Alumni
displayName: James R Woodworth
krbName: jrwood@umich.edu

dn:uid=jwoodnh,ou=People,dc=umich,dc=edu

krbName: jwoodnh@umich.edu
uidNumber: 99417910
loginShell: /bin/csh
sn: Woodward
ou: Alumni
mail: jwoodnh@umich.edu
homeDirectory: /users/jwoodnh
RealtimeBlockList: TRUE
displayName: James Alan Woodward
uid: jwoodnh
gidNumber: 10
cn: James Alan Woodward
James A Woodward
James Woodward
objectClass: umichPerson
inetOrgPerson
organizationalPerson
person
top
posixAccount

James R Woodworth <>
James Alan Woodward <jwoodnh@umich.edu>
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UNIT — 11
PART -B
With neat sketch explain about struts framework

2. Create Form
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»  Struts is an open-source framework for building more flexible, maintainable and structured front-
ends in Java web applications
. There are two key components in a web application:
- the data and business logic performed on this data
- the presentation of data
. Struts
- helps structuring these components in a Java web app.
- controls the flow of the web application, strictly separating these
components
- unifies the interaction between them
. This separation between presentation, business logic and control is achieved by implementing
the Model-View-Controller (MVC) Design Pattern
Model A model represents an application’s data and contains the logic for accessing and manipulating
that data. Any data that is part of the persistent state of the application should reside in the model objects.
The services that a model exposes must be generic enough to support a variety of clients. By glancing at
the model's public method list, it should be easy to understand how to control the model's behavior. A
model groups related data and operations for providing a specific service; these group of operations wrap
and abstract the functionality of the business process being modeled. A model’s interface exposes
methods for accessing and updating the state of the model and for executing complex processes
encapsulated inside the model. Model services are accessed by the controller for either querying or
effecting a change in the model state. The model notifies the view when a state change occurs in the
model.
View The view is responsible for rendering the state of the model. The presentation semantics are
encapsulated within the view, therefore model data can be adapted for several different kinds of clients.
The view modifies itself when a change in the model is communicated to the view. A view forwards user
input to the controller.
Controller The controller is responsible for intercepting and translating user input into actions to be
performed by the model. The controller is responsible for selecting the next view based on user input and
the outcome of model operations.
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1. Explain about struts classes with suitable example

e  Action - The basic action class in which we implement our business logic.

e Include Action - Similar as include page directive in jsp.

e Forward Action - Used in case we need to forward the request from one JSP to another. If we
directly forward the request from one jsp it violates the MVC architecture. Hence an action class is used
to do this job.

e Dispatch Action - Handles multiple operations in multiple methods. It is better to have one
method per operation instead of merging the entire business logic in a single execute method of an action
class.

e Look up Dispatch Action - Same as dispatch action but recommended not to use.

e  Switch Action - used to switch between different modules in struts application.

Most commonly used action classes are:

e Action

o Dispatch Action

<?xml version="1.0" encoding="UTF-8"?>

<IDOCTYPE struts PUBLIC
"-//|Apache Software Foundation//DTD Struts Configuration 2.0//EN"
"http://struts.apache.org/dtds/struts-2.0.dtd">

<struts>

<constant name="struts.devMode" value="true" />
<package name="helloworld" extends="struts-default">

<action name="index">
<result >/index.jsp</result>
</action>

<action name="hello"
class="com.tutorialspoint.struts2.HelloWorldAction"
method="execute">
<result name="success">/HelloWorld.jsp</result>
</action>
</package>
</struts>

2. Explain about struts lifecycle with suitable diagram

S

Mvebappd/my. action

Interceptors

[ ey

Steps for request lifecycle in strut two applications:-
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1) Infirst step user sends a request to the server for some resource.

2)  The filterDispatcher accept the request and then it determines the appropriate action.

3)  The interceptors configured for applying the common functionalities like workflow, validation, and
file upload etc and these functionalities are automatically to the request. The Interceptors are helps to
specify the “request-processing lifecycle” for an action. Interceptors are configured to apply the common
functionalities like workflow, validation etc to the request.

4)  The action method executed to perform the database related operations such as storing and
retrieving data from the database.

5)  The result rendered the output.

6)  The request returns through the interceptors in the reverse order. The retuning request permits us to
perform the clean up or additional processing.

7)  The final step is returned to the servlet container which sends the output to the user browser.

3. Explain about the struts flow with sample application for employee search (Any two option)
The sample application is called Mini HR and it will have a basic opening page that links to an Employee
Search page. From the Employee Search page, users can search for employees by name or social security
number. After executing the search, the Search page will be redisplayed with a list of employees that
match the search criteria. Although quite simple, and limited in scope, this example illustrates the key
features common to any Struts-based Web application.

The Mini HR Application Files

All Struts applications are comprised of several files, which contain the various parts of a Struts program.
Some are Java source files, but others contain JSP and XML. A properties file is also required. Because of
the relatively large number of files required by a Struts application, we will begin by examining the files
required by Mini HR. The same general types of files will be needed by just about any Struts application.
The following table lists each file required by Mini HR and its purpose.

File Description

index.jsp Contains the JSP that is used as a gateway page for the Mini HR
application and provides a link to the Employee Search page.

search.jsp Contains the JSP that is used for performing employee searches
and displaying the search results.

SearchForm.java Contains the class that captures and transfers data to and from the
Search page. This is a View class.

SearchAction.java Contains the class code that processes requests from the Search
page. This is a Controller class.

EmployeeSearchService.java Contains the class that encapsulates the business logic and data
access involved in searching for employees. This is a Model
class.

Employee.java Contains the class that represents an employee and encapsulates
all of an employee's data. This is a Model class.

web.xml Contains the XML that is used to configure the Java Web
application properties for the Mini HR application.

struts-config.xml Contains the XML that is used to configure the Struts framework

for this application.

ApplicationResources.properties | Contains properties that are used to externalize application
strings, labels, and messages so that they can be changed without
having to recompile the application. This file is also used for
internationalizing the application.

The following sections examine each of the Mini HR application files in detail, and in many cases line by
line. First, though, it's necessary to explain where each file should be placed in a directory hierarchy.
Because this application (and all other Struts applications) will be deployed to a J2EE servlet container,
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the application files have to be arranged in the standard J2EE Web Archive (.war) format, which is
simply a Java Archive (.jar) file with a different extension (.war). The Web Archive format also specifies
a few key requirements for the .jar file:

. There must be a directory at the root level of the archive named WEB-INF. At run time this is a
protected directory and thus any files beneath it will be inaccessible to browsers.

. There must be a Web application deployment descriptor file named web.xml beneath the WEB-
INF directory. This file will be explained later in this chapter in the 'web.xml' section.

. Any libraries needed by the application should be under a directory called lib located beneath
the WEB-INF directory.

. Any class files needed by the application, which are not already packaged in a .jar file, should be

under a directory called classes located beneath the WEB-INF directory.
For the Mini HR application, you will create a directory called MiniHR. In principle, you can place this
directory anywhere, but to follow along with this example, put it atc:\java. You'll use
the c:\java\MiniHR directory as the root of your Web application so that you can easily create a Web
Archive file later. Following is the layout of the c:\Java\MiniHR directory, shown in Figure 2-1, and the
location of each file examined in this section. You will need to place the files in this exact structure.
™ C:AjavaWiniR =

Fle E&R VYew Fgwrtes Jook Heb
o Back ~ 5 4 Search Folders | [0
L C:UsvaiMedR o u} G0
Folders X LWEB-INF
i nde
Sl ] i € | " 1| g
¥ ) WEB-INF BOONTLIS
) classes
) com
= ) aresholves
) iy
- &
) ¢
S ) con
= L weteshokre
 mindy
) tids v
3 objects (Desk free space: 18.5 GB) 1858 $ My Computer

Figure 2-1: The c:\java\MiniHR directory layout

c:\java\MiniHR\index.jsp

c:\java\MiniHR\search.jsp

c:\java\MiniHR\WEB-INF\web.xml

c:\java\MiniHR\WEB-INF\struts-config.xml
c:\java\MiniHR\WEB-INF\classes\com\jamesholmes\minihr\ApplicationResources.properties
c:\java\MiniHR\WEB-INF\lib
c:\java\MiniHR\WEB-INF\src\com\jamesholmes\minihr\Employee.java
c:\java\MiniHR\WEB-INF\src\com\jamesholmes\minihr\EmployeeSearchService.java
c:\java\MiniHR\WEB-INF\src\com\jamesholmes\minihr\SearchAction.java
c:\java\MiniHR\WEB-INF\src\com\jamesholmes\minihr\SearchForm.java
c:\java\MiniHR\WEB-INF\tlds

index.jsp

The index.jsp file, shown here, is a very simple JSP that is used to render Mini HR's opening screen:
<% @ taglib uri=""/WEB-INF/tlds/struts-html.tld" prefix=""htmlI"* %>

<html>
<head>
<title>ABC, Inc. Human Resources Portal</title>
</head>
<body>
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<font size="+1">ABC, Inc. Human Resources Portal</font><br>
<hr width="100%" noshade="true">

&#149; Add an Employee<br>
&#149; <html:link forward=""search™>Search for Employees</html:link><br>

</body>
</html>
You'll notice that index.jsp is comprised mostly of standard HTML, with the exception of the JSP tag
library definition at the top of the file and the 'Search for Employees' link. The index.jsp file uses Struts'
HTML Tag Library to render the Search link. Before you can use the HTML Tag Library, you have to
'import' it into the JSP with the following line at the top of the JSP:
<%@ taglib uri="/WEB-INF/tlds/struts-html.tld" prefix="html" %>
This line associates the tag library located at /WEB-INF/tlds/struts-html.tld with a prefix, or ‘handle," of
html. That way, any time a tag from the Struts HTML Tag Library is used, it will be prefixed with html.
In index.jsp's case, the link tag is used with the following line:
<html:link forward=""search’*>Search for Employees</html:link>
Of course, if you wanted to use another prefix for the tag library, you could do so by updating
the prefix attribute of the tag library import on the first line of the file.
The HTML Tag Libraryslinktag is used fo