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Summary

. Definition
2. Application Domains
3. Reference Architecture
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Definition
» Web Information System (VVIS)

Communication between computers and hosts takes place in
the Internet or through aVirtual Private Network (VPN) based
on the internet standards

Access to information and services is supported by program
that manage the user interface, known as browser

sistemi _ .
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MR- Cap. 3
& Pag.93
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Actors

Company

A

Company

Public service

User

User
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Collaboration models

4

B2B (business to business ): collaboration among
companies

B2C (business to consumer ): on-line shops

C2C (consumer to consumer ): auctions, buy-sell
notices

Government to business : on-line taxes, services to
companies

Government to citizens : on-line taxes

Sistemi Informativi Aziendali 2018/2019
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Examples

On-line shops of consumer goods

On-line auctions

Thematic portal (links, user community, latest news)

Distribution of components or raw materials

Services (bank, finance, insurance, travel, consultancy, ...

S

Publications (newspapers, encyclopedias, press agencies,

)
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A possible taxonomy

Integrazione
catena del valore -

. marketspace
Monitora,_

workflow evoluti e
condivisi

Negoziazione
automatica

CRM - SCM

Aste on-line

Siti e portali
standard

System and organization complexity

B2C B2B
Type of relationship

» 9 Sistemi Informativi Aziendali 2018/2019



Levels of complexity

» Informative sites
Who we are / Products / Services / Contacts
Newsletter, Journal, Blog, ...

» Ordering sites

Product selection, configuration, purchase
» Management systems

CRM, SCM, ERP, MRP ...
» Autonomous systems

Negotiation, transaction, monitoring

» Portals, marketplace, marketspace

Aggregation of several related companies/products

10 Sistemi Informativi Aziendali 2018/2019
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S

volution of web architectures

» 12 Sistemi Informativi Aziendali  2018/2019



N-tier (N-level) architecture

» Each level/tier has a well
defined role

Browser Client
» One or more servers

implement each tier/layer
Internet

Y R » More servers can share
the same hardware or can
run on dedicated devices

» Communication between

tiers/levels is achieved
through the network

Web Server

13 Sistemi Informativi Aziendali 2018/2019



General Architecture

E / Internet Server(s)

Client

* Historically,a web browser
* Also:
* Mobile app
* Desktop app
e Other server
application

|4 Sistemi Informativi Aziendali 2018/2019



General Architecture
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Components

» One or more connections to the Internet by means of an
Internet Service Provider (ISP).

» One or more servers implementing each tier/level of the
architecture.

» One or more physical networks for interconnecting the
servers.

» One or more network devices (router, firewall, switch)
which implement communication and security policies.

|6 Sistemi Informativi Aziendali 2018/2019



Definition

» “Server’may be defined as:

Logical definition:
A process that runs on a host that relays information to a client
upon the client sending it a request.

Physical definition:
A host computer on a network that holds information (eg,Veb
sites) and responds to requests for information

|7 Sistemi Informativi Aziendali 2018/2019



Web server

Manages the HT TP protocol (handles requests and provides
responses)
Receives client requests
Reads static pages from the filesystem
Activates the application server for dynamic pages (server-side)
Provides an HTML file back to the client

One HTTP connection for each request

Multi-process, Multi-threaded or Process pool

18 Sistemi Informativi Aziendali 2018/2019



Example

Internet

O]

,

=]

Client /
R http request . path -
. HTML
display http response 4 «——
page
browser TCP/IP server file system

19 Sistemi Informativi Aziendali 2018/2019



Adopted standards

20

URL (uniform resource locator) for finding web pages
HTML (hyper text markup language) for writing web pages
GIF (graphics interchange format) for images

HTTP (hyper text transfer protocol) for client-server
interaction

TCP/IP (transmission control protocol over internet protocol)
for data transfer

Sistemi Informativi Aziendali 2018/2019



HTML in 5 minutes

Q)
n

@ wwwwdschools.com/default.asp B & | Q python web framework >| B 4 A @
yt
O

w3schools.com

the world’s largest web development site

educate yourself!

beginners and experts Search w3schools.com:

Google™ Custom Search “

HTML/CSS

» Learn HTML

» Learn HTMLS

» Learn CSS

» Learn CSS3

» Learn Bootstrap

ol ] HTML %] Css bb] Javascript

schools schools

HTML Tutorial CSS Tutorial JavaScript Tutorial

JavaScript

» Learn JavaScript HTML Tag Reference CSS Reference JavaScript Reference

» Learn jQuery

» Learn jQueryMobile
» Learn AppML

» Learn Angular]S

» Learn AJAX ‘.;.,*!3 SQL w3 PHP w3 JQuery

» Learn JSON schools § CEELE

HTML Graphics

» Learn Canvas SQL Tutorial PHP Tutorial JQuery Tutorial
» Learn SVG
» Learn Google Maps SQL Reference PHP Reference JQuery Reference
Server Side L4
» Learn SQL
+ Learn pHP References
Lo 5P Learn Web Building NS T
» Lear
» L
XM °
a WWW.W o]e o
' sl [ ] L) [ ]
' » L
» Learn XML DOM » JavaScript
» Learn XPath » HTML DOM
» Learn XSLT » jQuery
aen XOuery Weh Certificate A JS Mahil. b
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(o)
RFC 2396
http://www.w3.org/Addressing/

_________________________________________________________________________________

http //ellte polito. |t/~corno/|ndex htmI

DII\IS URI Rlewriting

130-192-l5-26 /home/corni/puinc_htmI/index.htmI
TlCP File syl/stem

Contait server HTML fille contents
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URI Basics

Scheme Hostname Query
| L |

i |

[ i\
» http://www.sadev.co.za/users/|/contact

Scheme Hostname Query

A L A
I LI | L | 1

» http://www.sadev.co.zaluser=| &action=contact

Scheme Userinfo Hosthame Port

» http://rob:pass@bbd.co.za:8044

Scheme Hostname Query Fragment

| E | i

> 'https:I// bbd.co.za/index.html#about

Sistemi Informativi Aziendali 201 8/20{2



C)

RFC 2616, RFC 2617
http://www.w3.0org/Protocols

HTTP protocol

GET /~corno/index.html HTTP/1.0
Accept: text/html
Accept: image/gif

User-Agent: FireChrome 7ﬁerBrowser 9.45

HTTP/1.0 200 OK

Date: Monday, 01-Jan-2001 00:00:00 GMT
Server: Apache 1.3.0

MIME-Version: 1.0

Last-Modified: 31-Dec-2000

Content-type: text/html

Content-lemgth: 3021

<HTML> ...

24




Browser developer tools

e-Lite:Intelligent and It x Yy

25
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. s Transfer-Encoding: chunked
:’aﬂ’“ %1 | 66 requests| 1.7 MB transferred 13,36 s (load: 3.38 5, DOMContentLoaded: 2.74s) X-Powered-Bv: PHP/S.4.20 Y
erver: "Apk =
Transfer-Encoding: “chunked"
X-Powered-By: "PHP/5.4.20"
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Performance measures

26

Latency: time required for providing a 0 byte http page.
Includes the server activation time, the request decoding time,
the file access time, the transmission time and the time for
closing the connection.

Unit of measure: http/s or s/http
Throughput: maximum speed at which infinite-sized pages can
be sent.

Unit of measure: Bytes (Mbytes)/s

#Requests / s

Sistemi Informativi Aziendali 2018/2019



Delay time

T = Latency + Size 1\ / Throughput

This equation is valid if:
The other architecture elements (I/O subsystem, network, ...) are not
overloaded
The web server has not yet reached its maximum workload

Example:
Latency: 0, ls
Size 1p - 100kBytes

Throughput: 800kBytes/s
T=0,ls+ 100KBytes / 800KBytes/s = 0,225s

27 Sistemi Informativi Aziendali 2018/2019



Static web transaction

Browser

Web
server

Disk
access

28

4
t 0
t, t
server response time user think time
network transfer time
total response time
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General web architecture

Web server
(Apache, IIS) HTML file

Mouse/

SEEE Keyboard

Browser

Image files

» 29 Sistemi Informativi Aziendali 2018/2019



Market share of “all” sites

80% ——— Apache
—— Microsoft
—— 5un

60% ,
—— nginx
—— Google
—— NCSA

40%

‘wi — Gther
20% *’ e
; v v Y (Y

i S e - '
0% L i,
P ot o8 c_:fﬁ’ o oN ool o b e gl 153'@ i-ﬁ:ﬂ O gt 153' ﬁ, o E*‘E’
w0 ot g ﬂc;é“ o Ty TP T e P Py T T o o een e Fye po2

Source: http://news.netcraft.com/

https://news.netcraft.com/archives/2016/1 1/22/november-20 | 6-web-server-survey.html
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Market share of active sites

80% 1 ——— Apache
I—I ETC FT —— Microsoft

~— 5un

60% = nginx
—— (oogle
= Other

40%

20%

o ot c:l?r STy ST <P BN A
ﬁn@ﬂ@ ’;-‘3' ﬁﬁﬂ%‘#@ﬁi@ @eﬁ?ﬁ‘ﬂ@ 3 ° ﬂ@fb ﬂ@?%ﬂﬂ%@@@@

Source: http://news.netcraft.com/

https://news.netcraft.com/archives/2016/1 1/22/november-20 | 6-web-server-survey.html
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Market share of top million busiest sites

80% ﬁ ETC FT —— Apache
I Léh — Microsoft
o — [Cither
L0}
60% = nginx
—— Google
A40%
20%  —
_..n—'-
0% —— —
TP o oo o0 o o g g g o g oV g\ WP P g ©

R R N A N =N = R - N

Source: http://news.netcraft.com/

https://news.netcraft.com/archives/2016/1 1/22/november-20 | 6-web-server-survey.html
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Application server

Dynamic page generation
Manages the site business logic

It's the middle tier between the client browser and the data
residing on a database

Implements the session mechanisms

Different technologies and architectures are available

33 Sistemi Informativi Aziendali 2018/2019



Dynamic web transaction

O]

§%l

Internet Web Application

/

Client
URL http request ~ com- __ Pafa-
& POST data mand meters
displa logic
piay http response send ~—_ /@
el HTML

browser TCP/IP server application
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Adopted standards

HTTP-POST for sending user-specified data

CGI (common gateway interface), ISAPI (internet information
server application programming interface), server-side script,
java servlet for integrating application logic into web servers

ASP (active server pages), PHP, PERL as new languages for
application development

35 Sistemi Informativi Aziendali 2018/2019



URL (HTTP G

(+J
=

/ """"""""""""""" \ """""""

Application @ «——— Parameters

1
CPU

Disk

Libraries
HTML
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Dynamic web transaction

Browser

Web
server

Application
server

37

aﬁplication time

total server time
total response time
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General web architecture

Screen

Mouse/
Keyboard

Browser

Web server
(Apache, lIS)

Image files

HTML file

Web application

(ASP.PHPJSP. ....)

Sistemi Informativi Aziendali
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Application Servers
Percentages of websites using various server-
side programming languages
PHP I 52.6%
ASP.NET . s
Java W 26%
ColdFusion 1 oe%
Ruby |06
Perl |o4x
JavaScript | 03%
Python |02
Erlang |[o.1%

0% 20% 40% 60% 80%

https://w3techs. com/technoIogles/overwew/programm|ng_language/all

39 Sistemi Informativi Aziendali 18/2019




Application Servers

/ App Server most often used”

5 00/0 Tomcat

HTML } ]

Java

m Share
ASP.NET 16% JBoss'
WebLogic

Jetty
e W
WebSphere®

0% 20% 40% 60% 80% 100% o

GlassFish?

._\.
|
|

|

i

Another 22 tools...

https://en.wikipedia.org/wiki/VWebsite#Dynamic_website

.
L. REBELLABS * The results were normalized to exclude non-users

» 40 Sistemi Informativi Aziendali 2018/2019



Database server

41

Stores the data on which the application server works.

Executes the queries issued by the application server:
Updates the stored data
Inserts new data
Provides back query results

The most frequent/complex queries can be implemented

internally as stored procedures (pre-compiled queries with
parameters)

Sistemi Informativi Aziendali 2018/2019



Example

N

Internet Application JDatabase

http ccom-_ Pards query
-7 &POST  mand  meters |
display http /@\
page ‘ send ~_ il data
browser TCP/IP server application database

42
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Adopted standards

Cookies for storing the state of a session

Java, JavaScript, ActiveX, Flash to program the user interface on
the browser

SQL (structured query language), ODBC (open database
connectivity) to access data bases

43 Sistemi Informativi Aziendali 2018/2019



Database server

Queries are almost always in SQL
SELECT * FROM table;

Often adopts the relational database model

Other models can be used

-1 Object model

=1 Triple model
The most advanced/complete solutions are called Transaction
servers

44 Sistemi Informativi Aziendali 2018/2019



Example (PHP)

The application composes the query

() <Iphp A

» $query = “SELECT doc_id FROM key doc_index, keywords WHERE
key doc_index.key id = keywords.id AND keywords.key =

\ $_R_EQU_EST[“quer_y”];”; y

The query is sent to the db-server and a rowset containing the results is returned

[ » $rowset = mysql_query($query); ]
() while($row = mysql_fetch_row($rowset)) A
> A
» [lelaborate data
>}
Q!> y,

The application elaborates the data

45 Sistemi Informativi Aziendali 2018/2019



Database-driven transaction

Browser

Web
server

Application
server

Database
server

46

application ti m

total server time

total response time

e d ata basetl me
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General web architecture

Mouse/

Dikipley Keyboard

Browser

Web server
(Apache, lIS)

Image files

HTML file

Web application
(ASP PHPB JSP, ...)

DBMS

Database serverJ
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Client-side programming

» Making a web page dynamic
Able to change the page content after is was loaded by the
server
Able to interact with the user, on the browser

Able to “augment” the default interactions offered by the
browser

» Examples:

Animations on the page
e.g. menus, accordions, slideshows, hide/show, ...

Form validation

48 Sistemi Informativi Aziendali 2018/2019



Client-side programming

» Requires:
A programming language accepted by all browsers
A program embedded in the web page
An execution engine in the browser

» Limitations:

All data needed by the program must be known beforehand
(when the page is loaded)

The program must have a restricted access to the execution
environment

49 Sistemi Informativi Aziendali 2018/2019



General web architecture

Mouse/

Dikipley Keyboard

Browser

Web server
(Apache, lIS)

< | HTML file

Web application
(ASP PHPB JSP, ...)

Image files Javascript

DBMS

Database serverJ
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Document Object Model (DOM)

» Standard data structure for
representing the web page  "The W3C Document Object Model (DOM) is
content a platform and language-neutral interface that

» Su pported b), all browsers allows programs and scripts to dynamically
access and update the content, structure, and

» Javascript programs can read e of g document.”
& modify the DOM

» Abstracts

Browser Document
HTM L Ruuzﬁgsnﬂent:
|
. E|EIT|IEﬂt: E|EI'I|'IEﬂt:

» The HTML DOM is a < s
standard for how to get, ey e B S
change, add, or delete HTML il L 1
elements "My title” “My link” “My header”

51 Sistemi Informativi Aziendali 2018/2019



Separating layout from content

» Goals:
Allow the definition of complex layouts
Adapt web pages to different resolutions
Adapt web pages to different devices (e.g., mobile)
Adapt web pages to different preferences (e.g., color schemes)
Adapt web pages to different media (e.g., text vs video)
In a standard way ©
» ‘Adapt’ means:
Resize, Reflow, Show/Hide, Substitute, Animate, Highlight, Move,

» Solution: Cascading Style Sheets (CSS)

52 Sistemi Informativi Aziendali 2018/2019



» A set of “Declarations” applied to some “Selector”
» Selectors identify portions of the web-page-DOM
» Declarations set the value of some “properties”

» Properties control everything: color, size, font, alignment,
border, shadow, position, selection status, transitions, links,
buttons, cursors, ...

Selector Declaration Declaration

@ { color:blue; font-size:12px;

» 53 Sistemi Informativi Aziendali 2018/2019



General web architecture

Display

Mouse/
Keyboard

Browser

Web server
(Apache, lIS)

CSS Style
sheets

Image files i Javascript

HTML file

Web application
(ASP PHPB JSP, ...)

DBMS

Database serverJ
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Client-side, server-side, databases

Programming languages used in most popular wehsites”

Popularity Front:
) . . . end Back-end
Websites 4 | (unique visitors per . * . * Database *
1 (Client- (Server-side)
month)!'! )
side)
Google.com!? | 1,600,000,000 JavaScript | C. C++, Go,Bl Java, Python BigTable [ MariaDBP!
, Hack, PHP (HHVM), Python, C++, Java, Erlang, D8 | mariaDB, MysaL Pl HBase

Facebook.com |1,100,000,000 JavaScript 3 10

¥hp. 'l Haskelll®! Cassandral!ll
YouTube.com |1,100,000,000 JavaScript | C. C++, Python, Java, "] Gol'd] BigTable, MariaDBISI13]
Yahoo 750,000,000 JavaScript | PHP MySQL, PostgresaL 4]
Amazon.com 500,000,000 JavaScript | Java, C++, Perll8l Oracle Databasel!7]

MYSQL[CMMH needed]
Wikipedia.org | 475,000,000 JavaScript | PHP, Hack . '
MariaDBl18]

Twitter.com 290,000,000 JavaScript | C++. Java, Scala, Ruby on Rails["9] MySQL20
Bing 285,000,000 JavaScript | ASPNET Microsoft SQL Server
eBay.com 285,000,000 JavaScript | Java,[*'! JavaScriptl? Oracle Database
MSN.com 280,000,000 JavaScript | ASPNET Microsoft SQL Server
Microsoft 270,000,000 JavaScript | ASPNET Microsoft SQL Server
Linkedin.com | 260,000,000 JavaScript | Java, JavaScript.[?®! Scala Voldemori24]
Pinterest 250,000,000 JavaScript | Django (a Python framework),[23] Erlang MySQL, Redis [28)
WordPress.com | 240,000,000 JavaScript | PHP, JavaScript 27! (Node js) MariaDB, MySql

https://en.wikipedia.org/wiki/Programming_languages_used_in_most_popular_websites
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Web 2.0

Web applications support social interaction models

Peer exchange and user-contributed content instead of rigid
publisher/reader pattern

Online communities
Rich, dynamic, interactive user interfaces

Integration of contents across web sites (mashups)
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Rich-Client Asynchronous Transactions
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Single Page Applications (SPA)

JavaScript Web

Server
HTML-5
S, REST
Iﬂg e Framework
HTML Web Workers Mve
Page

=

HTTP
SPDY
Websockets
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General web architecture

Display

Mouse/
Keyboard

Browser

Web server
(Apache, lIS)

stylesheet
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Adopted standards
Dynamic HTML: DOM, Javascript, CSS

JavaScript, Flash to handle a runtime environment on the browser

DOM (XHTML Document Object Model) to allow on-the fly
modification of the web page

CSS 2.1 to modify attribute and handle objects
AJAX:Asynchronous Javascript and XML

XMLHttpRequest for asynchronous communication to the server
Data transfer formats: J[SON, XML, RDF, RSS, Atom, FOAF, ...

Mash-up technology
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Rich-client transaction

Browser

Runtime

Web
server
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server
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Web application architectures

Model 1: classic Web Model 2: AJAX Web Model 3: client-side MV*
application application Web application
Web browser Web browser Web browser

User Interface

MY* engine

User Interface

AdAX engine

HTTP HTRL I |
requests + G35

HTTP LI fragments,
requests  Raw XML/ JSOM data
requests Raw JSOM data

|

Application server

http://blog.octo.com/en/new-web-application-architectures-and-impacts-for-enterprises-1/
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Supporting mobile development

Web Application Web Application  Native Application

responsive MV* optimized for mobile MV*  i0S, Android, Windows
Phone, BlackBerry

ee06c €@00c OS5WWO

RESTful API
JSON over HTTP

Information
System

http://blog.octo.com/en/new-web-application-architectures-and-impacts-for-enterprises-1/- -~
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Challenges for Enterprise Systems

» The users » Costs

» Functionality » Maintenance

» Flexibility » Development times

» Portability » Interactions with existing
» Reliability Systems

» Security » Interactions with the

» Integrity “physical” worIcJ

» Maintenance P

» Performance

» Scalability
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E-business architectures

Web Servers N.-tier
. Site . _
Application Servers Third-party services
Database Servers Ads
Payment
\ Authorization
Certification

e
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Informative site — complete
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Ordering site — typical structure

Application Server Zone ;

foplication, |
Middleware, |
Gatevay
SEMvEr

___________________________________________________

Load balancer Back-end Server Zone
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i| |
& | |
. Switch ; . l
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i Mail DS
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Legacy systems are always there...

Web Browser

Web Biowser  Wireless Device

Client Tier Client Tier
Web services technologles - Web s2rvices technobaies
(SDAP, UDD), WSDL, ebXML) 8oF HIp yIIF (SOAF, UDCI, WSDL. BizTalk) HEaR: WTTE:
Firewall f i - Firewall
Contziner Container
Web Service Service
Container ainer
\Veb services technologies
s 2 (SCAP, UDCI, WSDL, BizTelk)
. Web services technologes ) 'Neb senices technologes
Back-End  “roprietary Protocol saL Progrietary Pretocol  (SOAP, UDDI, WSOL, e0XMLI Back-End SaL Proprietary Protocol  (SOAP, LDDI, WSDL, BeTalk]
Systems Systems
.  Partner |
Context Repository Databases Passport NET SQL Server 2000

68 Sistemi Informativi Aziendali 2018/2019



Interacting with other suppliers...

» Application Server needs to require services available on
an external host

Ordering services (e.g. payment)
Informative services (e.g. stock quotes)
Security services (e.g. authentication)
» A web page contains sections originating from different
sites

“Application” approach, sections interact and share data
(mashup)

69 Sistemi Informativi Aziendali 2018/2019



Licenza d™uso () OO

» Queste diapositive sono distribuite con licenza Creative Commons

“Attribuzione - Non commerciale - Condividi allo stesso modo 2.5
Italia (CC BY-NC-SA 2.5)”

» Sei libero:
di riprodurre, distribuire, comunicare al pubblico, esporre in pubblico,
rappresentare, eseguire e recitare quest'opera
di modificare quest'opera
» Alle seguenti condizioni:

Attribuzione — Devi attribuire la paternita dell'opera agli autori ®
originali e in modo tale da non suggerire che essi avallino te o il modo i
cui tu usi l'opera.

Non commerciale — Non puoi usare quest'opera per fini @
commerciali.

Condividi allo stesso modo — Se alteri o trasformi quest'opera, o se
la usi per crearne un'altra, puoi distribuire I'opera risultante solo con ur
licenza identica o equivalente a questa.
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