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o Data Independence in Relational Databases

o N-tier Architectures

o Design Patterns

o The MVC Design Pattern

Overview
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N-tier architectures
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N-tier architectures have the same 

components
o Presentation

o Business/Logic

o Data

N-tier architectures try to separate the 

components into different tiers/layers

o Tier: physical separation

o Layer: logical separation

Significance of òTiersó
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Significance of òTiersó

Database runs on Server
o Separated from client

o Easy to switch to a different database

Presentation and logic layers still tightly connected
o Heavy load on server

o Potential congestion on network

o Presentation still tied to business logic
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1-Tier Architecture

All 3 layers are on the same machine
o All code and processing kept on a single machine

Presentation, Logic, Data layers are tightly connected
o Scalability: Single processor means hard to increase volume of 

processing

o Portability: Moving to a new machine may mean rewriting 

everything

o Maintenance: Changing one layer requires changing other layers
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2-Tier Architecture

Database runs on Server
o Separated from client

o Easy to switch to a different database

Presentation and logic layers still tightly connected 

(coupled)
o Heavy load on server

o Potential congestion on network

o Presentation still tied to business logicInternet engineering Dr. Mohammad Hajarian 11



3-Tier Architecture

o Each layer can potentially run on a different machine

o Presentation, logic, data layers disconnected
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A Typical 3-tier Architecture

Architecture 

Principles
o Client-server architecture

o Each tier (Presentation, 

Logic, Data) should be  

independent and should 

not expose dependencies 

related to the 

implementation

o Unconnected tiers should 

not communicate

o Change in platform affects 

only the layer running on 

that particular platform
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A Typical 3-tier Architecture

Presentation Layer
o Provides user interface

o Handles the interaction 

with the user

o Sometimes called the 

GUI or client view or 

front-end

o Should not contain 

business logic or data 

access code
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A Typical 3-tier Architecture

Logic Layer
o The set of rules for 

processing information 

o Can accommodate many 

users

o Sometimes called 

middleware/ back-end

o Should not contain 

presentation or data 

access code
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A Typical 3-tier Architecture

Data Layer
o The physical storage 

layer for data 

persistence

o Manages access to DB 

or file system

o Sometimes called back-

end

o Should not contain 

presentation or 

business logic code
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The 3-Tier Architecture for Web Apps

o Presentation Layer
Static or dynamically generated content rendered by the 

browser (front-end)

o Logic Layer
A dynamic content processing and generation level 

application server, e.g., Java EE, ASP.NET, PHP, ColdFusion 

platform (middleware)

o Data Layer
A database, comprising both data sets and the database 

management system or RDBMS software that manages and 

provides access to the data (back-end)
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3-Tier Architecture - Advantages

Independence of Layers

o Easier to maintain

o Components are reusable

o Faster development (division of work)
o Web designer does presentation

o Software engineer does logic

o DB admin does data model
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Browser 

client
Browser sends

URL to web server,

requesting a file or 

program

Web

server
Fetches file or runs 

server side (php) script

Server returns results 

file and/or program outputs

HTML: Browser displays (renders)    

resulting page

3-Tier Architecture

MySQL

Database

SQL programming  interface:

SQL commands sent  

- results returned

HTML5

PHP

SQL

MySQL

JavaScript: executed by browser

jQuery AJAX: ódirectô asynchronous 

web server connection 

Javascript

HTTP (developer tools)

Apache 

web 

server

PHP

script

AJAX, jQuery notation

JSON, web services

CSS

phpMyAdmin

provides separate 

browser-based 

GUI interface

Full stack development

Integrated development

Command Line Interface (CLI)

(eg in MobaXterm) provides 

alternative DB interface

mysql commands  Ą performance

php in CLI  Ąerror reporting

CLI for PHP

and mysql 

Run as slide show to see animated display.
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1

3
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M V C  D E S I G N  
P A T T E R N
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INTRODUCTION

ÅModel View Controller or MVC as it is popularly called, is 

a software design pattern for developing web 

applications.

Å

Modelïviewïcontroller (MVC) is a software 

architecture pattern which separates the representation 

of information from the user's interaction with it .
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Å

ASP.Netm Angular js, Ruby on rails



HISTORY OF MVC

ÅPresented by Trygve Reenskaug in 1979

ÅFirst used in the Smalltalk-80 framework

ïUsed in making Apple interfaces (Lisa and 

Macintosh
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Parts of MVC

ÅA Model View Controller pattern is made up of the 

following three parts:

ÅModel

ÅView

ÅController
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ÅFirst thought (ok, but not far enough):

ðTier 1: View (Client)

ðTier 2: Controller (Server)

ðTier 3: Model (Database) Database

ClientServer

Presentation

ÅPresentation:
ðView is the user interface (e.g. button)
ðController is the code (e.g. callbackfor button)

ÅData:
ðModel is the database
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EXAMPLE CONTROL FLOW IN MVC

ÅUser interacts with the VIEW UI

ÅCONTROLLERhandles the user input (often a callback function attached to UI elements)

ÅCONTROLLERupdates the MODEL

ÅVIEWuses MODELto generate new UI

ÅUI waits for user interaction
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MVC ðGENERAL EXAMPLE
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ADVANTAGES

ÅClear separation between presentation 

logic and business logic.

ÅEach object in mvc have distinct 

responsibilities.

Åparallel development

Åeasy to maintain and future 

enhancements

ÅAll objects and classes are independent of 

each other.
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DISADVANTAGES

ÅIncreased complexity

ÅInefficiency of data access in view

ÅDifficulty of using MVC with modern user 

interface too.

ÅFor parallel development there is a 

needed multiple programmers.

ÅKnowledge on multiple technologies is 

required.
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I N T E R A C T I O N
D E S I G N
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WEBSITE DESIGN PROCESS

Production

Design Refinement

Design Exploration

Discovery

é followed by implementation & maintenance

[this set of slides from James Landay]
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WEB DESIGN PROCESS
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DESIGN PROCESS: 
DISCOVERY

Assess needs

* understand clientõs expectations

* determine scope of project

* characteristics of users

* evaluate existing site and/or 

competition

Production

Design Refinement

Design Exploration

Discovery
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DESIGN PROCESS: 
DESIGN EXPLORATION

Production

Design Refinement

Design Exploration

Discovery
Generate multiple 
designs

* visualize solutions to 
discovered issues

* information & navigation 
design

* early graphic design

* select one design for 
development
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DESIGN PROCESS: 
DESIGN REFINEMENT

Production

Design Refinement

Design Exploration

Discovery
Develop the design

* increasing level of detail

* heavy emphasis on 
graphic design

* iterate on design
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Prepare design for 
handoff

* create final deliverable

* specifications, guidelines, 
and prototypes

* as much detail as 
possible

DESIGN PROCESS: 
PRODUCTION

Production

Design Refinement

Design Exploration

Discovery
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ARTIFACTS OF DESIGN PRACTICE

ÅDesigners create representations of sites at multiple levels of detail

ÅWeb sites are iteratively refined at all levels of detail

Site Maps Storyboards Schematics Mock-ups
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SITE MAPS
ÅHigh-level, coarse-grained view of entire site
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STORYBOARDS
ÅInteraction sequence, minimal page level detail
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SCHEMATICS
ÅPage structure with respect to information & navigation
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MOCK-UPS
ÅHigh-fidelity, precise representation of page
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WHAT MAKES A WEBSITE GOOD?

ÅGraphic design?

ÅDesign criteria?

ÅSubjective
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WEBBY AWARDS

Åwww.webbyawards.com

Åòinternational award honoring excellence in Web design, creativity, usability 

and functionalityó

Å500 judges, 6 criteria, 65 categories

Å5500 entries
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WEBBY AWARDS

Å6 criteria

ðContent

ðStructure & navigation

ðVisual design

ðFunctionality

ðInteractivity

ðOverall experience

ÅScale: 1ð10 (highest)

ÅNearly normally distributed 


