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Single Tier Architecture

» Time of Huge “Mainframe”

" ] “
« All Processing in Single =
Computer — le—
- All Resources Attached to - e
the same Computer = user interaction

» Access Via Dumb Terminals —

SINGLE TIER = OB
ARCHITECTURE

Dual Tier Architecture

+ The Personal Computer

+ Necessity of Providing
Personal Software

« The Client Server Model
was Born!!

+ Logical System
Components — Most of
which are on the Client

presentztion legic
and business rules
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Client Tier Middle Tier i Back Tier

|| Portal Web Laeeb Directory =
Application

Firewall

WEB APPLICATION ARCHITECTU
MULTATIER (2TIER, 3TIER) & MVC
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Overview
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o Data Independence in Relational Databases
o N-tier Architectures

o Design Patterns

o The MVC Design Pattern
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n-Tier Architecture :: Each layer can add value, just make sure it’s really needed.

“| want to use our existing investments in RDBMSes”
RDBMSes are used as de-facto databoses for everything

“We want to be able to plug and play any database”
Only one databose product is ever used, T _—

.

87 s e oty

“We want a bullet-proof/future-proof object model
that can handle any situation.”
The object-model is only good at reflecting the past

“We want a stable set of services that can serve any need
in our enterprise”
Chaenging contexts from invokers need new services.

“We want a Model-View-Controller framework capable
of generating any page with minimal effort.”
Any poge as long as it’s a poge designed in the post.

M\

“We want a high performance GUI
with great usability and functionality”
The end-user ends up dealing with all
the underlying complexity

“Just add more hardware”
A culture of detochment is ¢
culture of woste.

N-tler architectures
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Significance ailierso
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N -tier architectures have the same
components

o Presentation

0 Business/Logic

o0 Data

N -tier architectures try to separate the
components into different tiers/layers

o Tier: physical separation

o Layer:logical separation
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Significance ail ierso

Application Component Q
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¥l Datab
logic logic o lagic L alabase

|
|

|

|

|

I Presentation —| Business |—w Data Access
| _

| ¢

|

|

I

Database runs on Server
0 Separated from client
o Easy to switch to a different database

Presentation and logic layers still tightly connected
o0 Heavy load on server
o Potential congestion on network
0 Presentation still tied to business logic
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1-Tier Architecture
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Application Component Q

¥ Datab
logic logic - logic L atabase

|

|

|

|

|

I Fresentation — Business |—w Data Access
| I—
| ¢

|

|

I

All 3 layers are on the same machine
o0 All code and processing kept on a single machine

Presentation, Logic, Data layers are tightly connected
o0 Scalability: Single processor means hard to increase volume of
processing
o Portability: Moving to a new machine may mean rewriting
everything
o Maintenance: Changgr_nh%hone layer requires changing other layers
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2-Tier Architecture

l
! | !
l
! ot
| 1% Layer ! : Data Layer O : S Sy et
! :| !
: Presentation — Business |4 Data Access M Oatah '
| logic |4 logic ﬂi: logic | alabase :
l
! ! !
l
! | !
! g l\-__—f/l
S : S ]
Client Server

Database runs on Server
0 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
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3-Tier Architecture
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: Presentation || Business Data : : : il

, Layer : : Layer | ayer e N |

| L1, |

| contains ' :' contains [ ™ contains ' 1| Databhase | !

! { , < - !

: Presentation | ; | Business Data Access : : '

: lagic | : logic logic - \\____// :

L e e - _.I e e e e e e o e e e e o S |

Client Server DB Server

o Each layer can potentially run on a different machine

0 Presentation, logic, data layers disconnected
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A Typical3-tier Architecture

Architecture

Principles
o Client-server architecture

B G Y
Pl o P g 4 ;
Sy ge et

Presentation tier

The top-most level of the application is the
user interface. The main function of the
interface is to translate tasks and results to
something the user can understand

o Each tier (Presentation,
Logic, Data) should be

Logic tier .
This layer coordinates the application, Y |ndependent and ShOUId
processes commands, makes logical GET LISTOF ALL ADD ALL SALES .
decisions and evaluations, and performs SALES MADE TOGETHER
calculations. It also moves and processes LAST YEAR nOt expose dependenCIeS
data between the two surrounding layers.
T related to the
SALE 1 2 3
SALE2 Implementation

Data tier SALE 4

Here information is stored and retrieved 0

from a database or file systerm. The \l |/ O UnconneCted tlerS ShOUId
infarmation is then passed back to the logic

tier for processing, and then eventually n Ot CO m m u n i Cate

back to the user.

Storage o Change in platform affects
only the layer running on
that particular platform
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A Typical3-tier Architecture

Presentation tier
The top-most level of the application is the

Presentation Layer %t
ieiieioe ahishumpitd 0 Provides user interface
i e o Handles the interaction
with the user
Logic tier 0 Sometimes called the
ok el e GUI or client view or
o0 Should not contain
Data ter - s business logic or data
fom a database o e sysem. The \l ( access code

infarmation is then passed back to the logic
tier for processing, and then eventually
back to the user.

Storage
Database
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A Typical 3tier Architecture

Presentation tier
The top-most level of the application is the

Logic Layer L st
user interface. The main function of the O Th e Set Of rU I eS fOr

interface is to translate tasks and results to c c 5

something the user can understand processing information

o Can accommodate many

Logic tier USers
This layer coordinates the application, Y
processes commands, makes logical GET LIST OF ALL ADD ALL SALES

decisions and evaluations, and performs SALES MADE TOGETHER

ctodats, ko moves s pocome e T 0 Sometimes called
middleware/ baclend

SALE 1

SALE 2
QUERY SALE 3

pE \l ( 0 Should not contain
Here information is stored and retrieved .

fi datab r fil tern. Th

i;?::niau?:n:i:?:eon pazsgj b:::k toeme logic presenta’tlon Or data'
tier for processing, and then eventually

back o the user. access code

Storage
Database
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A Typical3-tier Architecture

B G Y
Pl o P g 4 ;
Sy ge et

Presentation tier

The top-most level of the application is the
user interface. The main function of the
interface is to translate tasks and results to
something the user can understand

Data Layer

o The physical storage
layer for data
persistence

Logic tier
This layer coordinates the application, Y

processes commands, makes logical GET LIST OF ALL ADD ALL SALES O M anag eS access tO D B
decisions and evaluations, and performs SALES MADE TOGETHER

data between the two surrounding layers.

calculations. It also moves and processes LAST YEAR T Or fl I e SySte m

o0 Sometimes called back

SALE 2
QUERY SALE 3

Data tier SALE 4 en d
Here information is stored and retrieved
fram a datalqase or file system. The _ \l ’/ é .
B AP T AR e T 0 Should not contain
back to the user. o

= presentation or
Storage business logic code

Database
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The 3-Tier Architecture for Web Apps

o Presentation Layer A I i
Static or dynamically generated content rendered by the
browser (front-end)

0 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 manaayas
provides access to the data (baehkd)
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3-Tier Architecture - Advantages

ORI N
< Sy Y

Independence of Layers

o Easier to maintain
o Components are reusable

0 Faster development (division of work)
o0 Web designer does presentation
o0 Software engineer does logic
o DB admin does data model

18
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Run as slide show to see animated display.

3-Tier Architectur

Browser
client

resulting page

] Query AJAX:
web server connection

HTML: Browser displays (renders)

JavaScript: executed by browser

6di rectéAJAg(

Web
server

Apache
web
server

Fetches file or runs
server side (php) script

SQL programming interface:
SQL commands sent —»
- results returned o

PHP —L
script
HTMLS Lo prr
CSS and mysql
PHP
SQL
MySQL
Javascript

HTTP (de¥eloper tools)
é?y&?haﬁoﬂ nous
, web services

ull stack development
Integrated development

2

phpMyAdmin
provides separate

browser-based
GUl interface

MySQL

Database

Command Line Interface (CLI)
(eg in MobaXterm) provides
alternative DB interface

/ mysqgl commands A performance

php in CLI A error reporting

Internet engineering
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MVC DESIGN
PATTERN
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INTRODUCTION

A Model View Controller or MVC as it is popularly called, is
a software design pattern for developing web
applications.

TUNLIL I ¥ 1
S et

A Modeli viewi controller (MVC) is a software
architecture pattern which separates the representation
of information from the user's interaction with it .

A ASP.Netm Angular s, Ruby on rails
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HISTORY OF MVC '

O Y
T L Vg

A Presented by Trygve Reenskaug in 1979

A First used in the Smalltalk-80 framework

I Used in making Apple interfaces (Lisa and
Macintosh
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Parts of MVC
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A A Model View Controller pattern is made up of the
following three parts:

A Model
A View
A Controller

v &
) & | )
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APresentation:
d View is the user interface (e.g. button)
d Controller is the code (e.geallbackKor button)

AData:
d Model is the database

/ ool 2 ¢ At -
S e ol

Server  |controller View Client

‘ Model \ Database
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EXAMPLE CONTROL F
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A User interacts with th&/IEW Ul

A CONTROLLERhandles the user input (often a callback function attachedltelements)
A CONTROLLERupdates theViODEL

A VIEW usesMODEL to generate newJl

A Ul waits for user interaction
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MVCo GENERAL EXAMPLE :

70

View 1

60

50
40

30
20

10

View 2

= 1
H2
13

26
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ADVANTAGES

A Clear separation between presentation
logic and business logic.

A Each object in mvc have distinct
responsibllities.
A parallel development

A easy to maintain and future
enhancements

A All objects and classes are independent of
each other.
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DISADVANTAGES

A Increased complexity
A Inefficiency of data access in view

A Difficulty of using MVC with modern user
Interface too.

A For parallel development there is a
needed multiple programmers.

A Knowledge on multiple technologies is
required.
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WEBSITE DESIGN PR
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Discovery

. .

Design Exploration

s 4

Design Refinement

. =

Production @
D
é followed by implementation & maintenance

[this set of slides from Jaméanday
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WEB DESIGN PROCESS

Maintenance & Evaluation
(2

’.\_) PR L
Stﬂl‘t / \-J ‘ﬁ.r{.':.)'uf,/ny ‘v’"y-’cy ety

Discovery{f} [ Implementation

N

2
=
Evaluate
l Design Prototype
22 2

If., Production

Exploration {,.'

\\‘//
o

Refinement
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DESIGN PROCESS:
DISCOVERY

Assess needs
Discovery *understand clijent 0s ex

2 * determine scope of project

* characteristics of users

* evaluate existing site and/or
o »

competition

i N
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DESIGN PROCESS:
DESIGN EXPLO

Generate multiple
designs

B * visualize solutions to
discovered issues

information & navigation
o design
* early graphic design

* select one design for
3 development

Design Exploration *
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DESIGN PROCESS:

DESIGN REFIN

.

Design Refinement

&

Internet engineering

At -

et .‘u"f, ' 4 _ln Yl oy
OV Y GRS

Develop the design
* increasing level of detail
* heavy emphasis on
graphic design
* iterate on design

Dr. Mohammad Hajarian
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DESIGN PROCESS:

PRODUCTION

. s

Production

At -

et .‘u"f, ' 4 _ln Yl oy
OV Y GRS

Prepare design for
handoff

* create final deliverable
* specifications, guidelines,
and prototypes

* as much detail as
possible

Internet engineering

Dr. Mohammad Hajarian
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ARTIEACTS OF DESIGN Pva
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A Designers create representations of sitesatltiple levels of detail

A Web sites are iteratively refined at all levels of detail

Site Maps Storyboards Schematics Mock - ups

3. forget #—1 5 1ogin
pass

[ - e ; a
| e [ | "
Ly Eequ. * Gty Vit
| "+ et Sturks " Eosutinls
ne [ B> o Custm > ooty
¥ curres Nl > I
user 1 e 2 f‘ ‘
| [ |
| I
- [\ ‘ \ ||
- L | L
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SITE MAPS

A Hightlevel, coarseyrained view of entire site

v S W e
Bl 4 P P W, » .
S ey

1. home
/ | \
_ 5. register
3. forget 31 login new
pass
user
S EEEE ’ :
editiiew personal settings )
Mail pass 5. setup
to user account
¥
7. Initial
configuration
S, A —— _L _____
I ‘ 14. default 15. personalized | | 16. perss
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STORYBOARDS

A Interaction sequence, minimal page level detail
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SCHEMATICS

A Page structure with respect to information & navigation

IR I ¥ O
T J'l;'l/‘ J’:_s/'d'bu'/ vy

L-l:lgl:l I I |--|n.||.|..| IT__I
mpotlight
Eecent MNews
Oldetr MNewrs
Ad L
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MOCKUPS

A Highfidelity, precise representation of page N AT

The bost of Caddorma < Sclect Courses

,,guw:ﬁ'::,:m, Subscribe = It's free!
thvoogh e Cakformia Take a Tour
VWt University
CR000e MO Nearly Secarch Libraries, etc.
1,800 clessis Mt mon
Mt 100 Goergions
ProQeaTs - cortiicatn Student Undon
theough PO, - oflered
Dy over 90 partioipating Faculty Club
Cobepes and Lnvorsties Training Center
Firsl-tme visltor?
Start here About Us

’ ’

CALIFORNIA VIRTUAL UNIVERSITY
ORACLE Learn with the best...

anytime anywhere
Officiel Sponsor Select Coursss | Subseribe | Taks a Tour | Litvanss, o8 |

Student Urpon | Faculty Club | HR Trareng | Abown Us
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WHAT MAKES A WEBSITE MD

~t,"/f’ J‘l;%//; J’:y/i.'{.':o.r“/:/‘y’
A Graphic design?

A Design criteria?
A Subjective
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WEBBY AWARDS
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A www.webbyawards.com

A dinternational award honoring excellence in Web design, creativity, usability
and functionality

A 500judges6 criteria, 65 categories
A 5500entries
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EBBY AWARDS

.
S e ol

A6 criteria
0 Content Review Stage: Overall Rating

d Structure & navigation
0 Visual design

d Functionality

d Interactivity

d Overall experience

AScale1s10 (highest)
ANearly normally distributed

=0, beu= 155

alll e
o .7 pEam

4 I3 253 84 45 33 B3 3 33 313
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