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Web application Design Patterns
The optimum solution for most of the problems related to data orientation and distributed computing is web application, which is considered as a best solution to fix all queries. It is required that your web design must be easy to understand, scalable to some reasonable extent and should be flexible. Web systems are used by a large number of end users with different skill sets and expertise, yet it is mandatory that your design should be simple and adaptable. Developing such design is an iterative process and the requirements may keep changing with time. So, our Web system must be flexible enough to accommodate these changes and able to handle complex domain. To face these challenges, web developers and designers are continuously engaged in producing frameworks, architectures and libraries. A framework for web service is defined as a standard method through which various web elements communicate and perform different operations. The structure of software components is formatted using these architectural patterns. For example, Microsoft .Net is a web architecture available for designers in market. The next section will elaborate details of other frameworks used.
1. [bookmark: _Toc519520736]Frameworks for web
Following subsection illustrates most commonly used web frameworks.
[bookmark: _Toc519520737]Simple object access protocol

This framework is developed by Microsoft to work with HTTP development with underlying XML framework. The SOAP service is intended to provide interface between sender and receiver and deliver messages in the form of XML which are already defined in language rules of World Wide Consortium (W3C). The messages passed are both synchronous and asynchronous. Synchronous messages are passed via remote procedure call. It is required that service providers have to register with public directories named as Universal Discovery, (UDDI) repository which can be accessed by all requestors and interested people who want to use this service. The requestor is required to access the directory of information in WSDL files and such information is accessed in SOAP interface for service activation. (Dezhgosha & Angara, 2005).
[bookmark: _Toc519520738]Remote Procedure Call (RPC)
This framework is oriented around network object communication based upon distributed object movement. Mostly SOAs (Service-Oriented Architectures) who wish to standardize the way of access for applications to service, uses RPC.
RPC is just like a functional call. When function call is made, the arguments used in call are transferred to remote method and requester waits for answer from procedure. The model used by RPC is client-server. Program which is requesting is named as client and service provider is known as server. Similar to regular calls, RPC is a function with synchronised operations. RPC operation suspend the upcoming request of a program if the results of remote procedure calls are not returned. While threads that are sharing same address, space allow multiple RPC to work at the same time.
Program using RPC framework compiled into exe file with representative known as stub. When we run program, the stub is intended to receive a request and it is responsibility of stub to pass this request to client program in local computer.
Program on client side knows the procedure of addressing remote computer and server application and sending of messages across network that is requesting remote procedure. Just like this, server also have run time procedure with stub that link itself with remote procedure. Protocols or response-request work the same way.
[bookmark: _Toc519520739] Representational State Transfer (REST) 

It is ranked as most lightweight design pattern in contrast to RPC and SOAP. The principle used in this framework is CRUD with four behaviours; create, read, update and delete. This protocol works with HTTP and four crud operations are easy to map on HTTP methods that are get, post, put and delete. Development using REST is beneficial as it reduces the complexity of operations and enhance the scalability of system. Every resource is assigned with unique URL in REST, any of HTTP commands can be used to work on these URLs. REST provide clients an ease to retrieve their work by using very specific resources on server they are connected with. Communication protocol used in REST is a stateless protocol, all client requests are independent and every request has enough information that will make server understand request completely. 
Architecture required by REST are following.
· Stateless requests
· Client-server model
· Cacheable responses
· layered architecture
· Unique name of resources with verified access points
· Access to resources via HTTP interface

For example, communication based on REST is by using standard HTTP codes. Thus 404 stands for not found, 401 code stands for not authorized, 200 means everything is fine and 500 means there is non-reparable error. REST architecture is language-independent and applications can be developed in any language e.g. Java, .Net, JavaScript or angular Js. REST architecture is pervasive. There exist plenty of frameworks on server side that help developers to create web services. 
[bookmark: _Toc519520740]Architectural Design Patterns
[bookmark: _Toc519520741]Multilayer 
We can define layers as logical groups of elements which represents software application. Layers can be divided in a multi layered patterns. These layers are able to interact with each other which is very critical for success of web application. Every layer is assigned a specific task. For complex tasks layer is subdivided into multi-layer architecture. web design. There are variety of layers used for web designing out of which three are most common.
Presentation layer for front end communication. Interface that is shown to users and how user will interact with application is managed by presentation layer. All functions of systems are managed in business layer. Data layer manages both local data and data used in application.
in multi-layered architecture, layers are divided using tiers. in programming, our program can be distributed on several machines with different computer networks. In a single tire, computer program is assigned to one computer.
In two tire, program is assigned to two machines, client-server architecture is example of two tire in which data layer is dedicated for server and business layer and presentation layer is assigned to client. Three tire patterns are used in more distributed architecture in which client have presentation layer, server is assigned with business and data link layer and data layer is also functional on database server.
      
[bookmark: _Toc519520742]Presentation-Abstraction-Control (PAC) 
An architecture designed for interactive systems. Multiple agents handle various complex functions in the form of procedure. This model uses presentation, control and abstraction layers that are completely independent, for example user interface of agent is independent of main functionality of same agent. Agents interact with each to generate views but in terms of programming they are developed independently. For this purpose, there are three layers for dividing agents- top, intermediate, lower. These layers are meant for communication between themselves. This modular design makes it possible that changes in one layer doesn’t affect other layers.
[bookmark: _Toc519520743] Model-View-Controller (MVC) 
The most widely used architecture is MVC base on object-oriented approach. 
[bookmark: _Toc519520744]Critical analysis
[bookmark: _Toc519520745]Frameworks for service
Design of semantics limits the use of RPC framework. File exchange through XML in REST make it preferable to use. The main reason for using REST is its scalability and use of HTTP interface with crud. REST is giving best performance on mobile devices. REST is ranked in one of most secured frameworks as it is using HTTP security network.
[bookmark: _Toc519520746]Design Patterns 

Currently, web applications prefer multi-layered approach while number of layers depend on functionality of application. Top of multi-layered architecture can have both MVC and PAC which helps to maintain system modularity by dividing system into layers where each layer is independent of other layers. It also helps to extend the system to multi tired architecture. Either our system architecture has to layered or not, it depends on system requirements.
Both MVC and PAC share similar characteristics. Both architectures have three sections common, both are having control layer and layer for controlling presentation layer. Difference is in their method of handling input and output and in synchronization. MVC handles output independently while PAC output is deal by presentation layer. Input is handled by presentation layer. 
[bookmark: _Toc519520747]MVC
MVC stands for Model, view and Controller. Model state is stored and retrieved from database via model objects. View is referred as a user interface. The key role of view is to display data by using model by letting user to view and modify data. Controller is for handling user requests. User perform operations with view, by which URL request is generated and this request is managed by controller. It is because of controller that by interacting with URLs we get appropriate views. The main reason for adapting this model is to separate system functionality and data from user interface. This model provide ease to developers where changing one layer doesn’t affect other layers and system is scalable and adaptable in the end,
[bookmark: _Toc519520748]Model
The heart of application is model which is engaged in taking decisions of searching and updating database, responsible for configuration. Model is independent of view and user interfaces.
[bookmark: _Toc519520749] View
The view represents user interface. In web applications views can be generated in the form of HTML pages.
[bookmark: _Toc519520750] Controller
The upcoming requests of HTTP handles by controller. User actions on view off web application are input to controller. Controller converts these requests and display output by interacting with model.
[bookmark: _Toc519520751]Conclusion
There are different architectures used in web applications that are discussed above. every architecture has specific pros and cons. the choice of architecture depends on application specification and layers. The most preferable design framework is MVC with its three main components with pre-defined roles.
[bookmark: _Toc519520752]
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Appendix
For querying database, the code is as follows
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For navigating between pages following code has been used
[image: ]
[bookmark: _Toc519520754]A.1 Database 
For creating tables for crud-based system
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Figure 1. Table creation
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Figure 2. database connection.
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Figure 2. HTML view
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Figure 3. PHP index file

Following code is used for logging into login information. 
[image: C:\Users\home\Desktop\3.PNG]



By using this code login attempts are observed.
[image: C:\Users\home\Desktop\4.PNG]
Following code is for recording login activities. 
[image: C:\Users\home\Desktop\5.PNG]
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<?php
Sconnection = mysqli_connect('localhost’, 'root’, 'password')

if (!Sconnection){

die("Database Connection Failed” . mysqli_error(Sconnection))

Sselect_db = mysqli_select_db(Sconnection, 'project');
if (!Sselect_db){
die("Database Selection Failed” . mysqli_error($connection));

<> = & B [F PHP
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interface Logger {
public function attachO (Stype, ObserverLogin SabserverLogin)

public function notify Admin(Stype).
¥

class loginObserver implements Subject {

public Stitle ="

public Swebiste ="

private $_observersLogin = array()

‘public function construct(Stitle _, Swebsite ) {
Sthis->title = Stitle_
Sthis->website = $website_

¥

‘public function attachO (Stype_, ObserverLogin SobserverLogin ) {
Sthis->_observersLogin[Stype_][] = SobserverLogin_

¥

public function notifyAdmin (Stype_) {
if (is set(Sthis->_observersLogin[Stype_])) {
for cach (Sthis->_observersLogin[Stype_] as SobserverLogin) {
SobserverLogin->update(Sthis).
¥

}
}

public function login () {
Sthis->notifyAdmin(User Logged).
¥
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<2php
interface ObserveLogin {

public function log(ObserverLogin Slogin):
}

class logLogin implements OberverLogin {
‘public function update (Subject Slogin ) {
Sactivity = "{Slogin_->title} just logged.”;
echo Sactivity:
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<ophp

require '/observelogin.php';

require '/observelogin.php';

Stitle = Name’;

Swebsite = 'web title;

Sloginattempt = new login (Stitle, Swebsite);
Sobserver = new loginObserver();
Slogin->attachObserver (logged in', Sobserver);
Slogin->logged();
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while (Srow = mysql_fetch (Sdataread, MYSQL_A))
{

Susername = Srow['username’]

SmaillD = Srow[maillD]

SwebA = Srow['webA']

Sdetails = Srow[ defails']

Stime_stamp = Srow{ times_tamp']

Susername = htmlspecialchars(Srow[ username’], ENT_QUOTES),
SmaillD = htmlspecialchars(Srow[mail[D]ENT_QUOTES),
SwebA = himlspecialchars(Srow[ webA'], ENT_QUOTES).
Sdetails = himlspecialchars(Srow[ details'], ENT_QUOTES).

echo
User Name: Susername
Email Address: SmaillD
Web Address: SwebA
Other Details: Sdetails
Time: Stime_stamp

}

mysql_c(Scon),
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<Tphp

include('ps_pagination.php); //Connect to mySQL database

Sconn = mysql_connect (Tocalhost’ oot
#(1Sconn) die( Failed to connect to databas
‘mysql_select_db(my_DB, Sconn)

S
<td widt CCCCCT><p>Name ID<p><itd>
<td widt CCCCCT>Name<id>

<>
<Tpbp
while (Stovw = mysal_fetch_assoc(Ses) {

S
<td><php echo Sran{S.Ne] <>
<t><Tphp echo Srow{Name T5><itd>

<>
<Tpbp
)
S
<able>
<Tpbp

Display the navigation
echo Spager->renderFullNav ()
echo '<div ext-aligaigenter’". Spager->renderFullNay

<

IS
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CREATE TABLE “crud” (

“id” int(11) NOT NULL,

“first_name” varchar(255) NOT NULL,

“last_name” varchar(255) NOT NULL,

“gender” varchar(255) NOT NULL,

“age’ varchar(255) NOT NULL,

“email_id> varchar(255) NOT NULL
) ENGINE-InnoDB DEFAULT CHARSET-latinl;

ALTER TABLE “crud”
ADD PRIMARY KEY (“id");

-- AUTO_INCREMENT for table “crud”

ALTER TABLE “crud”
MODIFY “id™ int(11) NOT NULL AUTO_INCREMENT;





