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HTML, CSS and XML




1 The World Wide Web
| Developed in early 1990s by
Tim Berners-Lee

hyperlinks
documents on same or different servers

| : http://www.biochem.ucl.ac.uk/bsm/index.htmi
I Directow on.seryv.

o I
'-"‘fi_-,.; ! Domain name Speci |E: filename FY
.« JProtocol: typically http or ftp
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<b>This text is in bold</b>
— —

closing-tag




HTML

HTML

Some tags do not require an end tag

the tag is started with < and should be
ended with />




The most useful
HTML tags

rY
o
© 1 The most useful HTML tags
4‘ <html> <br />
<head> <hr />
<title> <table>, <tr>, <th>, <td>
<body> <pre>
<hl> ... <h6> <b>, <i>, <tt>, <u>
<p> <ol>, <ul>, <li>

<a href=" url" >
<img src=" url’ /> <font> (Depracated)




Cascading style sheets (CSS)

Separation between content and
presentation

Easier to produce consistent
documents

Allows font, colour and other rendering
styles for tags to be defined once

Cascading style sheets (CSS)
7~ hl { margin: Oem
border: none;
background: bl ack;
color: white;
font: bold 18pt Helvetica, Arial, sans-serif;
paddi ng: 0. 25em
}
h2 { font: bold 18pt Hel vetica, Arial, sans-
serif;}
h3 { font: bold italic 14pt Hel vetica, Arial,
‘ sans-serif; color: red;}
p { font: 12pt Helvetica, Arial, sans-serif;}
A




Cascading style sheets (CSS)
CSS can be placed within the <head> tag:

<head>
<§tyle type='text/css' >
<l -=

........ CSS GOES HERE ........

-->
</ styl e>
</ head>

or in a file referenced from the <head> tag:

<head>

<link rel = styl esheet’ type="text/css’
href =" exanpl el. css’ />

</ head>
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Cascading style sheets (CSS)

Can create * classes’ offering further
control and separation:

<p class="author’> o
<gpa? cl ass='" emai | ' >andr ew@i oi nf . or g. uk</ span>
<pr >

<a href="http://ww.bioinf.org.uk’>
http://wwmv. bi oi nf. or g. uk</a>

</ p>

.author { text-align: right; }
.email { font-weight: bold; }
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XML

eXtensible Markup Language

Simply marks up the content to
describe its semantics

XML is much stricter than HTML:

case sensitive,
balanced tags with correct nesting

attributes always have values in inverted
commas
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Pros and cons

Pros Cons
Simple format File size bloat
Familiarity though files

compress well
Format perhaps too
flexible

Semantics may vary
—what is a @ene®

Straightforward to
parse
parsers available
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HTML4.0 (XHTML)

New standard is now described in XML and

therefore mu
Case sensitive

ch more strict

Opening tags must have || <P>- - foo.. </p>

closing tags

Tags must be correctly

<br />

nested <b><i >. . foo..</b></i >illegal
Attributes must have SUrEnourap= __illegal
values <tr now ap='nowr ap’ >

Attribute values must be
in inverted commas

<inmg src=picturef.gif />illegal

Problems of the web

Extract Web
data page

Provider

Consumer

Partial (error-
prone) data

v

Extract

Data .

data
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Technology

3rd Generation: Semantic Web
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Web forms and CGI scripts
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The Internet

Remote
access
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How does the web work?

=

Send request for page

m ] [to web server -
L >

-
<

=)

Web browser

—
RDBMS ——

CGl | External
—
Script Programs

CGl can extract parameters sent with the page request
20



What is CGI?

Common Gateway Interface

the standard method for a web server to
interact with external programs

CGl.pm is a Perl module to make it easyto
interact with the web server

The majority of forms-based web pages use
CGl.pm
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Creating a form
A simple form:

<form nmet hod="post" action="/cgi-bin/clustalw clustalw pl">

< |

<f "o - rea>sdp>
<R
i | ug
i server
<p>To clear the formand start again, press here:
< <input type="reset" val ue="clear fornft />>
- Buttons and
</fornr
o text boxes




Form elements

<forne

<i nput type='submt' value='submt sequences
<i nput type='reset' value='clear form />

<textarea name='seqs' rows='20" col s='80"'>

</t ext area>

<i nput type='checkbox' nane='foo' val ue='bar'
<i nput type='radi o' nane='foo' val ue='bar'
<i nput type='text' nanme='foo' val ue=' bar'

size=' 20" maxl ength="'80"'/>

<sel ect nanme='foo' size="'1'>
<opti on>bar 1</ opti on>

<opti on>bar 2</ opti on>

</sel ect >

A simple CGI script

#1 / usr/ bi n/ per|

use Cd ;
$cgi = new CQ;
$val = $cgi->paran('id);

print $cgi->header();
print <<__ EOCF;
<html >
<head>
<title>Print |D Paraneter</title>
</ head>
<body>
ECF

print “</body></htm >\n";

BFint “<p>I D paraneter was: $val </p>\n";

/>

/>
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Accessing external programs

Often need to access another program
(e.g. BLAST) from your CGI script

Run a program from a Perl script:

systen(“/usr/| ocal / bi n/ myprog $parani’);
$result = “/usr/local/bin/nyprog $param ;

CGl scripts and the programs they
spawn run as the @obody@user.

Search path and environment variables
may well not be what you expect!

Perl/XML::DOM - reading and
writing XML from Perl

25
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XML Parsers

Good parser will:

Assemble complete document from
different sources of data
Handle different character encodings

Check for syntax and validation errors

Read stream of characters
Optionally replace entity references

(e.g. &lt; with <)

Pass data to client program

XML Parsers

27

Data structure
(DOM)

More convenient

Can access data in any
order

Code usually simpler

May be impossible to
handle very large files

Need more processor time
Need more memory

Event stream (SAX)

Faster to access limited data
Use less memory

Parser loses data at the next
event

More complex code

28




Perl XML parsers

Several parsers available

Outlined their advantages and
disadvantages

Concentrated on XML::DOM

Summary - reading XML

Create a parser
$parser = XM.:: DOM : Par ser->new() ;
Parse afile
$doc = $parser->parsefile('filenane');
Extract all elements matching tag-name
$el enent _set = $doc- >get El enent sByTagNanme(' t ag- nane' )
Extract first element of a set
$el enent = $el ement _set->iten(0);
Extract first child of an element
$chil d_el enent = $el ement - >get Fi r st Chi |l d;
Extract text from an element
$t ext = $el ement - >get NodeVal ue;
Get the value of atag’ s attribute
$text = $el ement->getAttribute(' attribute-nanme');

29
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Summary - writing XML

Create an XML document structure

$doc = XM.:: DOM : Docunent - >new,
Utility to create an XML header

$header = $doc->createXM.Decl ('1.0'");
Create a tagged element

$el enent = $doc- >cr eat eEl enent (' t ag- nane' ) ;
Set an attribute for an element

$el enent ->set Attribute(' attrib-name', 'value');
Append a child element to an element

$par ent _el enent - >appendChi | d( $chi | d_el enent) ;
Create a text node element

$el ement = $doc- >creat eText Node('text');

Print a document structure as a string
print $root_el enent->toString;

Perl/DBI - accessing databases
from Perl

32
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Why access a database from
Perl?

Send request for page
I to web server

-

=)

Web browser

|t Web server
v

5
— —
RDBMS CC.uI ) External
Script Programs

CGl can extract parameters sent with the page request
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Why access a database from
Perl?

Populating databases

Need to pre-process and re-format data
into SQL

Intermediate storage during data
processing
Reading databases

Good database design can lead to
complex queries (wrappers)

Need to extract data to process it
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Why Perl/DBI?

Perl/DBI is the standardized API for Perl

Easy to port Perl scripts from one database
to another
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DBI Architecture

Multi-layer design

Perl script . Database
DBI ) Independent
\
DBD

Database APl | » Database
Dependent

RDBMS
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DBI Architecture

Perl
Script

H DBI

DBI Architecture

DBD: : Oracl e
Driver Handle

Database Database Database
Handle Handle Handle
Statement| | Statement Statement
Handle Handle Handle
Statement | | Statement| | Statement| | Statement
Handle Handle Handle Handle

DBD::Oracle

DBD::mysql
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DBD: : pg
Driver Handle

38




DBI Architecture

DBD: : pg
Driver Handle

Database Vg
Handle ‘@bh DBI - >connect ( $dat asour ce,

S —rIN

~

Statement >
Handle $sth =@bh}pr epare($sql);




SQL commands with no return
value

e.g. insert a row into a table:

From Perl/DBI:

$sgl = “INSERT I NTO i dac VALUES (‘LYC CH CK , ‘P00698')";
$dbh- >do( $sql ) ;

41

SQL commands that return a
single row

$sgl = “SELECT * FROM i dac WHERE ac = ‘ P00698’ ”;
@al ues = $dbh->sel ectrow_array($sql);

Columns placed in an array

Could also have been placed in a list:

($id, $ac) = $dbh->sel ectrow array($sql);

42




SQL commands that return a
multiple rows

$sql = “SELECT * FROM idac”;

$sth = $dbh- >prepare($sql);

i f($sth->execute)

{
whil e(($id, $ac) = $sth->fetchrow array)
{

}

print “ID $id AC $ac\n";

}

NB: statement handle / f et chr ow_ar ray
rather than db handle / sel ectrow_array
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Repeated SQL calls

Increase in performance by * binding’ a

tmaeimlal o,

$sql

“SELECT * FROM i dac WHERE ac =(2);
$sth

$dbh- >prepar e( $sql ) ;

foreach $ac (‘' P00698 , ‘P00753’)

{ $st h- >bi nd_par an@ 5

$st h- >execut e;
whi | e( @al ues 7 $st h->f ot chrow_array)
{

Parameter ‘N  Variable
; } Number to bind
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Remote Procedure Calling
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What is RPC?

A network accessible interface to application
functionality using standard Internet technologies

46



Why do RPC?
distribute the load between computers
access to other people® methods

access to the latest data

47

Ways of performing RPC

screen scraping
simple cgi scripts
custom code to work across networks

standardized methods
(e.g. CORBA, SOAP, XML-RPC)

48



Screen scraping

_/} Screen %
——— | —iscraper server
¥y P D)
| @

Extracting content from a web page
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Fragile procedure...

Trying to interpret semantics
from display-based markup

If the presentation changes,
the screen scraper breaks

50



Screen scraping

Straightforward in Perl

Perl LWP module
easy to write a web client

Pattern matching and
string handling routines

Pros and cons

Advantages

@©ervice provider@oesn’ t do anything
special

Disadvantages
screen scraper will break if format changes

may be difficult to determine semantic
content

51
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Simple CGl scripts

Extension of screen scraping

relies on service provider to provide a script
designed specifically for remote access

Client identical to screen scraper

but guaranteed that the data will be
parsable (plain text or XML)

53

Simple CGl scripts

Server® point of view

provide a modified CGI script which returns
plain text

May be an option given to the CGI script
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Custom code

Generally used to distribute tasks on a
local network

Code is complex
low-level OS calls
sample on the web
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Custom code

Complex
unusual to need to write this yourself
Generally a client/server model:
server listens for messages

client makes requests of the server

request message
Client Server

response message
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Standardized methods

Various methods. e.g.
CORBA
XML-RPC
SOAP
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Advantages of SOAP

Application<%> XML message <#>Application

Information encoded in XML
Language independent
All data are transmitted as simple text
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SOAP messages

SOAP Envelope

SOAP Header (optional)
‘ Header block

Header block

Message body
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Advantages of SOAP

HTTP post SOAP request >

[om

HTTP response SOAP response

Normally uses HTTP for transport
Firewalls allow access to the HTTP protocol
Same systems will allow SOAP access
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SOAP transport

Generally uses HTTP, but may also use:

FTP, raw TCP, SMTP, POP3, Jabber, etc.

HTTP is pervasive across the Internet.

Request-response model of RPC

matches HTTP

The RPC ideal

Ideal situation:

$ss =

Predi ct SS($i d, $sequence);

Client

request message
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response message
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A simple SOAP server

Simple T
HTTPD SOAP-specific Ap%‘(‘)%iﬂon
CGl script
Service L‘\ Service Azplé%?#ém
Listener T/ Proxy E):ode

Web application server

SOAP::Lite
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None of the hard work to package or
unpack the request in XML

All the hard work is hidden...
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Exam questions

Thistimeit'slast year's questions!
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Exam questions

You will not be expected to write
significant amounts of code or HTML
Short answer questions

HTML/Perl fragments: spot errors or explain
what they do; rewrite a couple of lines of
code

Long answer questions

essay format: explain concepts behind ???
discuss its pros and cons; discuss
alternatives
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Lecture notes

http://www.bioinf.org.uk/teaching/bbk/biocomp2/

Credits

Some pictures redrawn from:
Snell, Tidwell & Kulchenko, (2001)
®rogramming Web Services with SOAP©O®Reilly
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