CoventryUniversity

School of Engineering
European Engineering Studies

Final Year Project

Web site optimization

Jiti Petrzelka author

Dr. Richard Rider - supervisor

Submitted in partial fulfilment of the requiremeifds the Degree of Bachelor of Engineering

17 April 2007



Declaration
The work described in this report is the resulinyfown investigations. All sections of the text and
results that have been obtained from other workwdhe referenced. | understand that cheating and

plagiarism constitute a breach of University Retiates and will be dealt with accordingly.

Signed:

Date:



Abstract

The goal of this project is to enhance the acceggiand usability of an existing company
presentation located at http://www.hcc.cz, boost slie’s traffic and so increase the company’s

revenues.
The project follows these steps to accomplish this:

a) Transformation of the website contents accordinghe recommendations of the World Wide
Web consortium (W3C) and in particular to thoséhef Web Accessibility Initiative (WAI).

b) Application of the Search Engine Optimizatioe() techniques and analysis of their impact.

However, due to poor back-end design, this progésd includes chapters describing preliminary
refactoring of the PHP code. These initial refinatagroved very useful for an effective fulfilment
of the objectives mentioned above.

In the first step (compliance with W3C standardsg, front-end of the website is transformed so as
to conform to the following standards: HTML 4.0ki&t CSS 2.0 and Web Content Accessibility
Guidelines 1.0.

In the second step, the content is further refimexbrding to SEO recommendations. In particular,
the following techniques are described and applig®RL-rewriting, keyword analysis and

acquisition of external links.

Finally, the results are presented. This includasssics on how many people visited the site kefor
and after the optimization, where they came frong, lBow many of them made a purchase.

The project does not focus on Search Engine MargetSEM) in full detail. However, some
chapters do touch upon SEM, particularly when thizames of SEO in terms of profit increase

from online shopping are evaluated.

This project proposes that to gain a competitiveaathge, the company should see SEO as an

integral part of its entire marketing strategy aotlas a separate procedure.
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Introduction

The websites as means of communicating informdimre been gaining popularity ever since the
first website was created in 1991 (CERN n.d.). Wétarted as a simple combination of URL,
HTTP and HTML has developed in the course of th@0$%nd the following years into a collection

of a range of technologies that work together.

Nowadays, websites can be used to develop largeniation systems with the aim to simplify
various administrative tasks, improve communicatiad sell products online. It is obvious that the
larger an information system is the more crucias ifor the system to be easily maintainable and

updatable.

This requirement is usually solved by separatiregapplication logic into layers. As for the server
side, this is often done by adopting the MVC (Med&w-Controller) pattern.

Also, as websites are becoming more user-frienddlthe client side exploits various technologies
that work together, there is an increasing demandhfe client side to be easily updatable. Again,

this requirement can be satisfied by dividing thent side output into layers.

Once the website’s architecture allows us to makdifications more easily, there arises another
issue and that is to draw people to the website. Way to achieve this is to follow the World Wide
Web Consortium (W3C) standards that provide guidasrchow to make the website accessible for

most clients.

However, obeying only the W3C standards will prdpaiot be sufficient if the website’s goal is to
earn money. Since many people use search engifies toeew websites, it is also necessary to bear
in mind what they (both search engines and seatleepect from websites, in terms of structure,
contents and presentation. To reflect these exji@esa Search Engine Optimization (SEO) has to
be applied.

The purpose of this project is to reform an exgstivebsite so that it conforms to all the ideasestat

above.



1. Back-end: Code refactoring

1.1. Analysis of the old website
1.1.1. Introduction of the website

The HC Compact is a company selling fitness equigmaietary supplements and several other

products, such as swings for children and gardemttue.

The website allows people to browse informationudlpyoducts that are sorted in a tree structure
of categories. The user can add goods to a shofmaisiket and subsequently purchase them. Each
product can be marked as a special offer, in whate the goods is discounted and displayed on
the title page. The user can browse the produaterding to its manufacturer, according to its

category or use a search facility.

Apart from browsing goods, the website also encasps pages with news, important information,
a page with customer queries and some informatimutathe company itself. The user can also
register and log in. A user that is logged in carereasily submit orders and track the progress of

orders already placed.
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Figure 1.1.1. The home page before optimization

The website also consists of an administration Hraballows staff to make changes to content that
is publicly accessible. This project does not coamy optimization of the administration area.
However, dependencies between public pages anchgohgies will have to be taken into account

when modifying scripts in the user area.



1.1.2. Use case diagram

The following figure illustrates the use case diegrof the website. It presents the logic as it is
perceived by end users. The refactoring procedsatlaffect the application logic on this level of
abstraction, as refactoring is “any change to aprdar program which improves its readability or

simplifies its structure without changing its restu(Wikipedia Foundation, Inc. 2007).
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Figure 1.1.2. Use case diagram of the website

1.1.3. Physical structure — files

Figure 1.1.3 displays the structure of the wellsé@fore optimization. Almost all pages in the user
area are accessible through the index.php file. &@mple, to access the page with product
category that has an ID number 250, the following Would be used:

- /index.php?xx=2&hl=2508&z0=8&pod=250

-10 -



The index.php page knows that if tke parameter equals 2, it should include modulesdisgiay

products. Thénl andpod parameters tell the script the ID of the categdhezo parameter may

be used to set the type of view (brief or full).
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1
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«includes»
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«USES» relation. However, in this case the included modides not contain only a sequer
of commands. The commands in this case are enwkkgeer in functions or methoc
(in case of objects) which must be first invokegbtoduce some result.
. The module to which the arrow points can be accesge a link contained in th
«links to»

parent module (using either the standard <a> eleoremjavascript).
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of either the include() or require() function. latb cases it is a simple pasting of cq
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Please note that figure 1.1.3 does not show aiticgls to keep the diagram simple and clear.

1.2. Drawbacks of the old design
1.2.1. Security

First we look briefly at an excerpt from the oldl@x.php file that handles the user request to log
off:

25 if(trim($login)=="odhlas"){

26 $data_odhlasit = array("session"=>"");

27 $zmenit_reg = $sql->update("users"”, $data_odhl asit, "id=".$od_id."");
28}
On line 25, the script expects thegister_globals setting in the php.ini file to be enabled

because thé&login variable comes from the GET request. However, tson has several
security issues and is implicitly disabled, staytirom PHP 4.2.0 (The PHP Group 2007). Instead
of $login , we should use the GET superglobal arfayGET['login]

Line 27 presents another security issue. $b@ id variable is obtained from a GET request and
is passed to thsql object without verifying that it does not includ&QL injection. Ideally, the

$sgl object would do the testing internally but thisit the case either.

1.2.2. Encapsulation

Another problem arises from the fact that the $aigectly accesses the database, even if by means
of the $sql object. The drawback of this solution is that Hueipt must know the names of the
relevant tables and its fields. If these were tangfe, the script would have to be rewritten as.well
In this simple example, this seems to cause nolg@mabHowever, if we consider that the table is
gueried on many different places and not only lyittdex.php, any changes to the structure of the
table would be extremely difficult to reflect inetfrcode that accesses it. The programmer would
then be very likely to commit an error. It may bigued that changes to the structure of database
should be rare, provided the initial database daesigs well thought through. Despite this,
modifications may be necessary in practise. Clearly inconsistencies springing from a change in
the database design can be minimized by encapsyltite access to thesers table into a class

that will represent the User entity.

1.2.3. MVC (Model-View-Controller)

From the MVC point of view, the index.php page eoms the model, view and controller

intermingled together. Actually, there is no cortceipthe MVC at all. The commands are in most

-12 -



cases contained directly in the page (inline serg)tor they are encapsulated in a function. The

HTML output and the functions that access and nyadiita in the database are interwoven.

1.3. Implementing improvements

Most of the issues outlined above can be resolyeddopting the object oriented paradigm. From
the MVC perspective, the classes and their metluoistitute the Model. There will be both
generic classes that simplify the most common apdtitive tasks (such as querying a database and
processing the results) as well as classes thhtepitesent a simplification of real-world entities
such as Customer, Product and Special offer. Inatter case, the class will providdaad()
method that will fetch relevant data from a databasd store them as attributes of an instance of
the class. Similarly, to reflect any modificatiossbsequently done upon the attributes, the class
will provide asave() method that will synchronize the variables of green object with their

relevant database counterparts.

1.3.1. Creating generic classes

Generic classes |

Generic::MysqglClass Generic::DateClass

+ connect(): void
+ prepare(string query): MysglStatement
+ execute(string query): MysglStatement

Generic::MysqlStatement

+ isValidDate(string input): boolean
+ isValidDateTime(string input): boolean
+ getCurrentDate(): string

+ execute(string arg1, ...): MysqglStatement
+ fetchRow(): array
+ fetchAll(): array

Generic::VisualClass

+ getMaillinkistring link): string
+ markRed(string source): string

Generic::FilterClass

+ addTable{string tableMame): void
+ clearTables(): void

+ addField(string fieldName): void
+ removeFields(): void

+ addOrderBy(string orderBy): void
+ setlimit{): void

+ unsetLimit(): void

+ addCond(string condition): void

+ addCondSet(string condSet, string bind): void
+ prepare(): string

+ fetchAll(): array

+ getl ocation(string fileName): string
+ getl ocationAdwv(): string

+ getURI{string path): string

+ getRequestUri(): string

+ getlnput(...): string

+ getTextArea(...): string

+ getCombo(...): string

+ getSelect(...): string

Generic::PageClass

Generic::StringClass

+ stripAmray(array input): array

+ convertVisual(array input): array

+ isValidEmail{string email): boolean

+ containsMumber(string input): boolean

+ addInfo(string info): void

+ addErr(string err): void

+ addOnLoad(string jsScript): void

+ addCSS(string path, string media): void
+ addJS(string path): void

+ getlnfo(): string

+ getErr(): string

+ getOnload(): string

+ getCSS5(): string

+ getdS(): string

Figure 1.3.2. Class diagram for generic classes
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MysglClass: This class provides an interface for accessingtabdise. It ensures that a possible
SQL injection will be dealt with accordingly. Thislass is used in combination with the

MysqlStatement class.
VisualClass: Can be used to create HTML output more effectively

PageClassit allows the invoker to set various page progstti

1.3.2. Creating shop and information classes

Shop and information classes |

Generic::Mapper

— Info::Survey
+ load(int id): boolean
+ save(void): boolean
+ fill{array source): void InfoNews

+ fillFromPost(): void

7

Info::Announcement

/]

Info::Query

Shop::SpecialOfferCategory

+ getSpecialOfferlds(): array
+ getlist(): string

Shop::Search

+ setBasicSearch(}: void

+ setAdvancedSearch(): void

+ getPlainField(string): string

+ getPlainString(string): string
+ getProducts(). array

Shop::Cart
uses for shopping® + getGoodsList(): array

1 | + getGoodsTatal(): int

Shop::SpecialOffer
+ getSpecialOffers(): array

+ getOverviewPreview(): string

1

Shop::Customer

Shop::Order

has drderadp

+ login(string username, string password): boolean [
+ logout(): boolean
+ isLogged(): boolean

Shop::Product

Shop::Category + getCategories(): array Shop-Supplier
+ getProducts(): array < + getBriefPreview() 4 supplies = -
+ getParentCategories(): array + getFullPreview() * 0 | *getProducts(): array

+ getOverviewPreview()

is a parent

Figure 1.3.1. Class diagram for shop and infornmetiasses
On figure 1.3.1, the class diagram is shown. Tlaeeeseveral aspects to clarify: The PHP does not
support multiple inheritance. The Mapper classfaict, contains many other methods that have
identical definitions for SpecialOffers and Produddeally, there would be one Mapper parent
class and another Goods parent class. The ProandtSpecialOffers would be a specialization of

-14 -



both Mapper and Goods. However, this is not possiblPHP and therefore there is only one
Mapper parent class that encompasses all methatkdklie the same definition in at least two child

classes.

There are also methods that have not been implecierfior example the combination of
fillFromPost() andsave() methods would be utilized in the admin area toat@dhe

relevant record in the database.

Also, the News, Information and Query classes havebeen re-implemented. Considering the
extent of the application and the fact that themgaial of this project was to optimize the frontden

it was necessary to choose trade-offs and refactigrthose scripts whose optimization was likely
to speed up the process of optimizing the front-emtput. The scripts that handle news,

information and customer queries are fairly isaladad easy to modify even without refactoring.

On the other hand, the scripts that manipulate ymrsd special offers, categories and suppliers
appear to be the best candidates for refactoringsé scripts make up the core of the online shop
and presumably, these will require extensive SE@rogation in later stages of the project. The
author therefore focused on refactoring of theofsihg classes: Product, Category, Customer,
Supplier, SpecialOffer, SpecialOfferCategory andrSe.

1.3.3. Case study: The logout procedure

This section will demonstrate how the insecure ldgprocedure from section 1.2.1 has been

transformed and how it relates to encapsulatiaist Fook at an extract from the Customer class:

48 public function logout($PHPSESSID){
49 $sqlUpdate ="UPDATE users SET session="";

50 $sqglUpdate .= "WHERE (session!=" AND session IS NOT NULL AND
session="01"";

51
52 self::$dbh->prepare($sqlUpdate)->execute($PHPS ESSID);
53}

Thelogout() = method expects a session identifier on input &ed it updates the corresponding
record in the database, causing the user to beetha not logged in. The important thing is that

the SQL statement on line 50 only contains the™d®ding instead of the actual value.

Looking at line 52, theelf::$dbh->prepare($sqglUpdate) command returns an instance
of the MysgIStatement  class. Invoking theexecute($PHPSESSID) method upon this
instance results in replacing the “:01” string hg factual value of thePHPSESSIDvariable. The
MysqlStatement  ensures that th&PHPSESSID variable will be tested for possible SQL
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injection. This approach of pre-processing the Sdtement first and dealing with potentially

insecure parameters afterwards has two advantages:

a) The invoker needs not to test dangerous inputsan delegate this work to thlexecute()

method,

b) The invoker may prepare a template SQL statemeththen execute it with different parameters

more than once.

Thelogout() = method is encapsulated in the Customer classraatting this method is the only
way for a customer to log off. If the structuretbé users table was to change, the programmer

would only need to change this method.

The idea of pre-processing MySQL statements has beeowed from Schlossnagle (2004).

1.3.4. The MVC - theory

The MVC (Model-View-Controller) is an architecturpattern that simplifies the maintenance of
large software applications. The basic idea ispli the application into several layers and define
their interfaces so that changes in internal stingcof one layer will not require modifying the

internal implementation of another layer, as therfiaces remain the same.

In web applications, the Model represents the entiiat manipulates the application data, e.g. data
in a database. The view constitutes the front-endther words how the information obtained from
the Model is presented to the end user. Finallgreths the Controller. This entity responds to user
requests, as a result of which it may invoke thed®s methods. The View exploits the Model to

generate its output but the Model does not knowatie View.

The following diagram depicts the MVC schematicallfie solid lines indicate a direct association,
and the dashed lines indicate an indirect assonigWikipedia Foundation, Inc. 2006a).

Contraller
- >

]
Wi { _________________ flad el

Figure 1.3.4 Model-View-Controller (Wikipedia Fouattbn, Inc. 2006b)
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1.3.5. The MVC in the HC Compact website explainedn example

The Model-View-Controller concept in the optimizetC Compact website will be explored by

means of the following page:

. /index.php?xx=2&pod=250

There are two reasons for choosing this page:

a) It is a page consisting of a listing of productsaofategory. This is the part of the website

that has been completely refactored and as suglklésigned according to the MVC pattern.
b) Itis a page where the most complicated dependereie be explained.

In what follows we drill down into the logic flovgtarting from the very URL. The index.php file
can be labelled as a front-end controller. Foruber, it is the access point to the website. Lagpkin
at line 6 of the index.php file, we can see thatakes use of the globalinit.php file:

6 require_once($pagePrefix."classes/globalinit.php" );

The globalinit.php file is the controller. Lookimgto the globalinit.php file, we can see that iesis
two types of scripts: It includes script from theclude  directory and from théclasses
directory. The PHP scripts from thiénclude directory contain parts of the decomposed
controller. The PHP scripts from thdasses  directory contain the model. So, the globalinipph

(the controller) accesses the model, which is drireoideas of the MVC.

Going back to the index.php file, we can see thatciudes the view part of the MVC, on line 9:

9 include($pagePrefix."layout/layout.php");

Going into the layout.php file, we can see thas thiodule is made up of a layout structure that is
common for all pages in the user area (except plpavindows). For the sake of simplicity, the
module is further decomposed into several smalbatspthat the layout.php module includes.
Taking the example of the above stated URL, whhesxk parameter equals 2, the layout.php
module includes two groups of templates: templétesy the/layout  directory and from the
/sortiment directory. Thelayout directory contains templates that are the samelf@ages
(left-hand column, right-hand column and the tiskeip), whereas thésortiment directory

contains templates that are specific for all pagiéls product listings.

Now we will examine the modules that reside in Ah@timent category in more detail. The

following figure depicts the modules included ie flayout.php file and their output:

-17 -



18 include("sortiment/goods-list-engine.php™);
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Figure 1.3.5 View modules explained

Note that the goods-list-engine.php file contalmes view logic and is therefore not directly visible

in the output. What it basically does is that iticaome class in order to obtain an array of
instances of products. These are then used by dbédsgist.php which iterates through these
instances and prints a box for each product orotheut. The idea here is that the view part of the
MVC is even further split into the view logic arftetview layout. Another thing to point out is that

all of these three modules access some classest ttata from them but never invoke those class
methods that would change the model, e.g. update stata in the database. Such modifications

can be conducted only by the controller.

1.3.6. The MVC in the HC Compact website in more atiract terms

Now that the MVC has been demonstrated on an exam@ can think of the MVC in the HC

Compact site in relation to the file structure alegpendencies among the files.

In figure 1.3.6, the arrows display the workflow.chn be seen that first the index.php is called,
which passes control to the controller that handhes request, often by changing the model
(invoking class methods). The model can internaltgess the database, hence the fourth step.
Then, the view follows, which gets data from thedeloand formats them. This output is finally

presented to the user through the front contrdifer index.php file).
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request response

)
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Controller

/classes/globalinit.php /layout/*.php

/akce/*.php

/o-firme/*.php

/sortiment/*.php
/vyhledavani/podrobne_vyhledavani.php

/include/metatags.php
/include/mod-rewrite.php
/include/sort-engine.php
/include/survey-engine.php
/include/view-engine.php

: I
! 1
! 1
i :
! 1
! 1
! 1
: :
! 1
i | /include/global.php !
i | /include/enforcessl.php !
: I
! 1
! 1
i :
! 1
! 1
: I
! 1
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_______________________________________________________________
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! Model | ! Database |
: 4 i
i /classes/generic/*.php —Pp !
| /classes/info/*.php ! i . !
i /classes/shop/*.php ! i !
1

1 ] 1 !
! | ! |

Figure 1.3.6. MVC in the HC Compact website

Note that some PHP files of the website are nqilay®d in the diagram. The reason for this is that
they have not been refactored to reflect the MV@Dapples. Also, this scheme does not include
CSS and Javascript files. In fact, they form a jpdrthe view but for the sake of descriptiveness

they are left out from this diagram.

1.4. Summary
In the first part of the project, the major flaws the design of the back-end of the existing
application have been identified. It can be argtred the old design was sufficient in the early

stages of the project because at that time, thiicappn was not so extensive.

Nevertheless, the application today is a largeesoak and needed refactoring. The improvements
that are to be undertaken have been demonstratieplaatially implemented, in particular where the
odds were that it accelerates further work on grigject. However, there still remain sections
written purely in the procedural paradigm. It i® thudgement of the author that a complete
refactoring of the entire user area is out of t@pe of this project.
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2. Front-end: Compliance to W3C standards

2.1. Web Content Accessibility Guidelines 1.0

The project set the target for the website to confto the Web Content Accessibility Guidelines
(WCAG) 1.0. These guidelines can be accessed @i/itvw.w3.0rg/TR/WAI-WEBCONTENT/.
In what follows, the differences between accedgjbdnd usability will first be explained, putting

them into relation with the above stated document.

2.1.1. Usability versus accessibility

The basic difference between these two words catebiged from their very meaning: if a page is
accessible, people are able to access and usenisnt. Primarily, accessibility focuses on people
with disabilities (Henry 2002:7). A page being asible for a sight-impaired person using a voice
browser means that the person can access the tahth However, accessible pages are often of
benefit to people without disabilities as well. ypical example may be an alternative teadt (
attribute) of imagesifig elements). Supplying the alternative text will lb@th beneficial for a
blind person using a voice browser, as well asaf@ighted person using a text browser, such as

Lynx.

Usability can be described as an “added valuettessibility. If a website is designed according to
the ideas of usability, users are likely to finadlsa website satisfying, because they can work with
it efficiently and learn its logic very quickly. Aar as people with disabilities are concernedséhe
are affected by a website with poor usability te same extent as people without disabilities.

2.1.2. WCAG 1.0 conformance levels

The Web Content Accessibility Guidelines (WCAG) ton the requirements that a website must
or should follow in order to comply with the WCAGhe requirements are broken up into three
levels with different priorities. The accessibililgsues have the highest priority, while usability
issues are of lower priority. An exact definitioh priorities and their fulfilment can be found on
http://mwww.w3.0rg/TR/WCAG10/full-checklist.html.

The following sections will systematically covel 8/CAG priority 1 and 2 requirements and
describe the improvements implemented in the HC @amtnwebsite.

2.1.3. Priority 1 checkpoints

Checkpoint 1.1: Provide a text equivalent for everynon-text element
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The HC Compact website contains only images asnatexdual means of conveying information.

The new website satisfies this guideline in thardvides aralt attribute for alimg elements.

It should be pointed out that the website contpleaty of images defined in an external CSS files,
using thebackground-image  attribute. This applies e.qg. for list bullets prages that form part

of the layout. Obviously, there is no means to ewan alt attribute for these images. However,
this is not needed, as images defined in a CSSfitrild inherently form part of a design. They
should not carry any factual information and therefthere is no need for them to have a textual
equivalent. The only issue to decide here is whesimeimage under consideration is part of the

semantic contents of the website or part of thesitels design. Figure 2.1.3a illustrates the

differences.

Design
GPECIAL ORFERS - DISTTHNTS - SEE REGULARLY:

rmght ¥l asel Fuerone Bkie
oarcion By % Spewts Hubrbon

.mul:lﬂl:-nl'h

Design o
e KETTLER Pasa 100 + & KETTLER Pado 200
1ot Trae B

B gt nscion bl for s goosd R magrat awsecisn bk For 3 good
k] price. urdy arel ot den grae Storde afed oot Sen

e by =
forstes & 99000 CZK  prroomy

Figure 2.1.3a Images that convey information vages that form the design

Please note that the differences between contehitampresentation are sometimes next to none.

The picture depicts one possible solution but dmgxlaim to be the only possible one.

Checkpoint 2.1: Ensure that all information conveyd with colour is also available Without§
colour

The old website did not adhere to this rule, aoittained a registration form and shopping basket
where required fields were distinguished from neguired fields solely by means of using red

colour. This has been fixed by supplying an asteaaseach required field.

Checkpoint 4.1: Clearly identify changes in the natral language of a document's text and any
text equivalents.

There are no bilingual sections on the website.

Checkpoint 6.1: Organize documents so they may bead without style sheets.
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There are several aspects to point out considénegppearance of the document when CSS are
disabled. Firstly, there are short text descriggithroughout the website that are hidden when CSS
are turned on. This applies for example for thadioal price”, “discount” and the “discounted
price”. When CSS are applied, the original pricecisssed out, then the discount follows, and
finally the discounted price is shown as a resd@ilacsubtraction under a line. When CSS are
disabled, all three numbers appear as a plain Té&erefore, the document contains additional hints
before the actual number to make it easier foruber to understand the meaning. Figure 2.1.3b

demonstrates the differences.

Also, the left-hand navigation menu can be easieased when CSS are disabled, as it consists of
a two-level unordered list (UL) of links. The olcehsite’s left-hand menu, on the other hand, did
not clearly differentiate the first and second leskitems, which may have been confusing for

users with voice or text browsers.

When CSS are disabled, the website also providedihks to make it quicker to navigate on the
page — “skip navigation” and “skip main contenthig allows users with voice browsers to quickly

get to the desired part of the page.

KETTLER Paso 100 + @ BETTLER Paso 100 + @

A magnetic exercize bike for a good price. Zhurdy and robust desion.

& magnetic exercise bike For a good

price. Sturdy and robust design, : :
% G‘

=

-

&

50 Free Installation ‘

&M Free Shipment | #~ Free Service
FlFree Shipment ( Applies to the Czech Eepublic only)
s e i _ﬁFrEE Service (36 months [M8Free Installation

-1 000.00 C2K
------------------ 17%

Original price:|5 $90.00 CZE

4 990.00 CZK prscount | [5==T7 000 00 C7K
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Figure 2.1.3b Displaying the content with and with€SS formatting



Checkpoint 6.2: Ensure that equivalents for dynamiaontent are updated when the dynamlc
content changes. .

The HC Compact website does not contain framespplets. In regards to Java Scripts Which
generate dynamic contents, such as explanatoryldsilthat appear over icons with gifts when
hovered on, these texts are duplicated inalhe attributes of the corresponding icon that depicts
the gift.

Checkpoint 7.1: Until user agents allow users to crol flickering, avoid causing the screen to
flicker. =

There is no page that would flicker on the HC Cooctpeebsite.

Checkpoint 14.1: Use the clearest and simplest langge appropriate for a site's content.

The website now uses five levels of headings (H1.) td5nake it simpler for the user to skim the
text and find information quickly if CSS is disaBlleé\ext, all links contain a sensible anchor text
that identifies the target. All links whose anchext was just “here” have been altered in order to
allow users to jump from link to link without readj the surrounding text (which is a common

provision of voice browsers).

The WCAG also requires the following: limiting eaghragraph to one main idea, avoiding slang,
jargon, using active rather than passive verbsaandling complex sentences.

These requirements are unfortunately not very gedintifiable, as the Gunning fog index cannot
be used to analyze Czech writing. Moreover, thé@uhas not the right to amend all texts on the
website, in particular the content of news, infotiorg customer queries, company information and
terms and conditions. It is the job of other empky of HC Compact to satisfy this requirement. As
for the English version of the website developedporposes of this project, it does fully satisfy

this checkpoint.

Checkpoint 5.1: For data tables, identify row and olumn headers.

Checkpoint 5.2: For data tables that have two or me logical levels of row or column
headers, use mark-up to associate data cells andauer cells. -

These points require that a table makes it cleanfeoice browser where to find header for each
data column. There are three attributes that camsbd to help assistive technologies to make this
out: scope , headers andaxis . The first one can be used to denote whether al&ment refers
to a row of data cells or a column of data cellse eaders andaxis attributes come useful

with complex tables that convey information consgbf more than two dimensions.

These two checkpoints also require structural gsoofprows to be grouped using the THEAD,
TFOOT and TBODY elements, and groups of columnsearouped using the COLGROUP and
COL elements.
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In what follows, it will be demonstrated how thigipt has been satisfied in the case of a table that
displays a list of goods contained in the shoppdagket. First examine a screenshot and the

corresponding HTML code:

List of items in cart

Price
Mame (per Quantity Total Delivery option® Delete
unit)
KETTLER Paso _ _
: 499000 1 4990,00 | KETTLER delivery service -/ 5
100 +
TOTAL: 4 990.00

* Details of delivery options. ..

Figure 2.1.3c ldentifying rows and columns in deab

<table>

<colgroup>

<col width="23%"><col width="12%'><col width="15% '><col width='12%">
<col width="10%'"><col width="13%"><col width="15% >
</colgroup>

<thead>

<tr>

<th scope='col' >Name</th>

<th scope='col'  >Price <span class='small'>(per unit)</span></th>
<th scope='col'’ >Quantity</th>

<th scope='col' >Total</th>

<th scope='col'  >Delivery option*</th>

<th scope='col' >Delete</th>

</tr>

</thead>

<tfoot>

<tr>

<th scope='row' >TOTAL:</th>
<td colspan='4">4 990.00</td>
<td colspan="2"></td>
</tr>
</tfoot>

<tbody>
<tr>
<td>KETTLER Paso 100...</td>
<td>4 990.00</td>
<td><input ...><input ...></td>
<td>4 990.00</td>
<td><select>...</select></td>
<td><input ...></td>
</tr>
</tbody>

</table>
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The above code demonstrates howdbeape attribute should be used in order to convey thbtri
direction for linearizing. Also, corresponding roase grouped together, using thead , tbody

andtfoot elements.

Checkpoint 6.3: Ensure that pages are usable whemrrgpts, applets, or other programmatlc
objects are turned off or not supported.

In order to satisfy this requirement, several clegnpad to be done. The following examples
demonstrate two issues which had to be addressed:

Forms that automatically submit themselves

The website made use of several pull-down menuswieae automatically submitted when the
selected option changed. The user did not havéidk @n a submission button. In fact, beuld

not, as there was no submission button whatsoever.

. e B €
Sort: According to price || |ascending ||

Figure 2.1.3d Pull-down menus that automaticallynsii themselves.

Looking into the code for the first pull-down mebefore the optimization, we would find this:

<select onchange="'window.location="/include/sort-
engine.php?sort="+this.value+"&returnURI=%2F"">

What is to point out here is that teelect element has no name and is not enclosed irfany

element. The submission works but only if javaggsrare enabled.

The code has been optimized as follows (now bollidmwn menus from the screenshot 2.1.3d are
included):

<form method='get' action="/include/sort-engine.php '>

<select name='sort’ onchange='window.location="/include/sort-
engine.php?sort="+this.value+"&returnURI=%2Fhcc%2F" '>...</select>

<select name='sortHow' onchange='window.location="/hcc/include/sort-
engine.php?sortHow="+this.value+"&returnURI=%2Fhcc% 2F">...</select>

<input type="hidden' name="returnURI' value='"/">

<span class="hideByJS'>
<input type='submit' value="OK' class='button'>
</span>

</form>

Note that what has been added appears in bold.

Now the form can be submitted regardless of whegthex scripts are enabled or disabled. There is
only one, rather minor problem to deal with: Thémission button should not be visible if java

scripts are enabled because all submissions aeadomatically and it would be of no use. To do
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this, aspan element with class attribute set hideByJS encloses the submission button.
Looking into the/include/interaction.js module, we find out that the class name is used

as an indicator for the java script to hide therset:

181 if(inputs[i].className.indexOf("hideByJS")!=-1) {

182 inputs[i].className +=" hidden";

183} _
This excerpt forms a part of tlaeldListeners() function that is invoked immediately after the

page has been loaded.

It can be seen that the java script only sets &nd@i8S class to the element. Finally, we have to

look into the/include/globalstyles.css module:

- 62 .hidden {display: none;}

Using the approach described will thus hide thaimeldnt submission button only if JavaScript is

enabled.
Popup windows

Popup windows are windows that open up as dialog$daising thevindow.open java script
function. The user must be presented an equivdlerttionality if scripting is suppressed. The

following snippet shows how to do that:

<a href=" | i nk" onclick="return !openWindow(' Iink', w dth, height);"> anchor
t ext </a>

The openWindow function internally exploits thevindow.open function as follows (code from

the/include/ext.js file):

87 newWindow = window.open(...);

90 return newWindow!=null;

The result is that if scripting is enabled, a popupdow is opened up, causing thieclick  inline
script to return false, as a result of which thdimary link (specified by thdaref attribute) is
ignored. On the other hand, if scripting is disdblieonclick inline script returns true and the

ordinary link will be opened up as a regular page.

2.1.4. Priority 2 checkpoints

Checkpoint 2.2: Ensure that foreground and backgroad colour combinations provideé
sufficient contrast when viewed by someone havinglour deficits or when viewed on a black
- and white screen.

To determine whether the contrast is sufficieng, tlolour space of several page screenshots was
reduced to greyscale and the contrast appears soifieient when scrutinized. This point would
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ideally require a user testing with sight impaifgsbple but this would overlap the extent of this

project.

Checkpoint 3.1: When an appropriate mark-up langua@ exists, use mark up rather than
Images to convey information. =

The website does not contain images representiigAéso, formatting and layout is done purely

by using CSS, as the WAI recommends in detailfisf¢heckpoint.

Checkpoint 3.2: Create documents that validate toyblished formal grammars.

Looking at the first line of each HTML page, we dard out that the website declares to be HTML
4.01 Strict valid:

<IDOCTYPE html PUBLIC "-//W3C//DTD HTML 4.01//EN"
"http://www.w3.org/TR/html4/strict.dtd">

A testing has been accomplished to prove this, gusiee W3C online validation tool at

http://validator.w3.org/. The pages have been fouall.

Note that the initial project’s specification stthat the website would adhere to XHTML 1.0 after
optimization. This has been altered due to extensise if java scripts that exploit the DOM
(Document Object Model). If the XHTML was to follouhese scripts would have to be rewritten
and tested, which would presumably cause plentpofpatibility problems (Langridge 2005:xi).

Secondly, all external CSS files have been testemihg an online validation tool located at
http://jigsaw.w3.org/css-validator/) and found dalThis applies for all CSS files that reside ia th

/include/ directory.

There is, however, one CSS attribute that is nluti end has been used. Looking at the source code
of any HTML page of the HC Compact website, it denfound that there are CSS definitions

directly in a style element, starting with thisdin

body {behavior: url('/hcc/include/csshover.htc');}

The behaviour element is a proprietary element used solely byBV&d as such should be
avoided, as other browsers do not support it. c8stover.htc script is a third-party script that
allows a developer to use thieover pseudo-class for LI elements. This behaviour shdd
commonly catered for in modern browsers, though BA18l10 does not allow exploiting the
li:hover statement. The author needed to use this pseedteat for the left-hand menu and its
hovering effects, hence decided to cope with thsfficient provision in MSIE by breaking the
W3C standards.

The author is, however, convinced that using anetgry element in this case does not hinder him

from declaring this checkpoint as satisfied. Dedaviour element is used only as a supplement
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for MSIE, as a secondary means in case the brayes= not allow for a proper CSS definition with
cross-browser support. A completely different caseild be if a proprietary definition would be
the only means to achieve some functionality, whictuld plainly be a step towards breaking W3C

standards and its effort to make World Wide Welboss:browser, platform-independent medium.

Checkpoint 3.3: Use style sheets to control layoand presentation.

This checkpoint basically requires to rigorouslytadé structure of a document from its
presentation. Such documents allow better accégsibinanageability, and portability (W3C
2000). The ,Core Techniques for Web Content Actalityi Guidelines 1.0“ (W3C 2000) describe
several techniques that are to follow:

» Sections of text should be identified with head&hgments (H1-H6).

e Structural elements should not be used for present effects (such as usage of
BLOCKQUOTE to achieve indentation).

« EM and STRONG elements should be used instead aridBl elements, as the latter ones
were designed to create visual presentation effediereas EM and STRONG indicate
structural emphasis that may be rendered in atyaoieways (font style changes, speech

inflection changes).
» Layout, positioning, layering, and alignment shdoéddone by means of style sheets.
(W3C 2000)

All the above stated requirements have been abimedvhen refining the front-end output.
Rendering the document without CSS effects willéhano impact on understandability of the

website’s content.

Checkpoint 3.4: Use relative rather than absolute nits in mark-up language attribute values
and style sheet property values. =

Users, and those with sight problems in particidaguld be able to easily magnify the website’s
font size, which will allow them to read all texithwout difficulties. From the developer’s point of
view, this can be achieved by using relative u@ta or percentage) rather than absolute units (px,
pt, cm, etc.) in CSS definitions. In section ,3 t3mf measure”, the W3C (2000) also defines when
it is still possible to use absolute units: ,Onlgeuabsolute length units when the physical
characteristics of the output medium are knownhagbitmap images.*

The HC Compact website after optimization still @ons plenty of absolute units. However, it is
the opinion of the author that these are well-fathdsince the very layout is based on several

bitmap images with fixed proportions, as illustthte figure 2.1.4a. There are two images that

-28 -



dictate the width of the middle and right-hand oafu To keep the layout balanced, the left-hand

column has the same width as the right-hand column.

There are several other examples where absolute hail to be exploited, as the bubbles in figure
2.1.4a explain. It may be argued that the websiesdot conform to this checkpoint because of
borders that are commonly defined with pixel uni®wever, it was found that horizontal and

vertical lines are not rendered with the same tiesk when magnified if the border thickness is
specified by means of relative units. Thereforés thinor deviation does not constitute a sound
reason for not declaring the website compliant witis checkpoint. The most important aspect,

which is the provision of changing font size, hastfully dealt with in the new design.
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Checkpoint 3.5: Use header elements to convey docant structure and use them according
to specification.

Header elements are used as required by WCAG.

Checkpoint 3.6: Mark up lists and list items propety.

List items have been used in the appropriate wahennew design. A typical example is the left-

hand navigation menu.

Checkpoint 3.7: Mark up quotations. Do not use quaition mark-up for formatting effects
- such as indentation.

There are no quotations used on the website.

Checkpoint 6.5: Ensure that dynamic content is acasible or provide an alternatlve
presentation or page. !
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The website does not make use of frames, neithes d@ontain java scripts that would prevent the

user from an action if these were disabled.

Checkpoint 7.2: Until user agents allow users to edrol blinking, avoid causing content to
blink =

There are no elements that would blink.

Checkpoint 7.4: Until user agents provide the abity to stop the refresh, do not create
_ periodically auto-refreshing pages. -

The website does no contain any periodically aafceshing pages.

Checkpoint 7.5: Until user agents provide the abity to stop auto-redirect, do not use mark-
. up to redirect pages automatically. Instead, configre the server to perform redirects. :

The old website made use of meta refresh in theseoof adding a product into the shopping cart.

This behaviour has been altered so that no autometirect is now used.

Checkpoint 10.1: Until user agents allow users toutn off spawned windows, do not causé
pop-ups or other windows to appear and do not chargy the current window Wlthout
informing the user.

Some pages do exploit popup windows, though ndh@®nly means to arrive at the given URL

(this has been explained in checkpoint 6.3.). lgard to automatic changes of windows, this
requirement has been satisfied in that the popupavis for choosing presents or aromas for a
product placed in the shopping basket now contaiota informing the user about the refresh that
IS to take place when he or she closes the popugon.

Checkpoint 11.1: Use W3C technologies when they asvailable and appropriate for a task
~and use the latest versions when supported. =

Currently (April 2007), the latest version of HTMd the 4.01 Strict version and this has been used.
As for styling, CSS 2.0 has been used, as thisasldtest version widely supported by today’s

browsers.

' Checkpoint 11.2: Avoid deprecated features of W3Cechnologies.

Elements that are deprecated in HTML 4.01 are dlleviing: APPLET, BASEFONT, CENTER,
DIR, FONT, ISINDEX, MENU, S, STRIKE, U. The HC Comgt website does not contain any of

them after optimization.

Checkpoint 12.3: Divide large blocks of informationinto more manageable groups where
natural and appropriate. :

This requirement has been satisfied even in thedekign. Examples of this can be seen on the
shopping basket page, where FIELDSET and LEGENDhets are used to group similar items
together.
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Checkpoint 13.1: Clearly identify the target of eah link.

Anchor texts have been revised and do not conslstysof ambiguous phrases like ,click here”

which are misleading when read out of context.

' Checkpoint 13.2: Provide metadata to add semantimformation to pages and sites.

The META elements and TITLE element of all pagevehdeen refined to contain specific
information about the particular page. META and OET elements are set in the

/include/metatags.php module.

Checkpoint 13.3: Provide information about the genel layout of a site (e.g., a site map or
table of contents). -

A sitemap has been created to meet this points llocated at/vyhledavani/mapa-
stranek.php

Checkpoint 13.4: Use navigation mechanisms in a csistent manner.

The website accommodates a consistent navigatainghhe same across all pages.

Checkpoint 5.3: Do not use tables for layout unlegbe table makes sense when linearized.

The old website used tables for layout. This hanlrevised in the new version and now only CSS

in combination with DIVs are used to lay out thie’si elements.

Checkpoint 10.2: Until user agents support explicitassociations between labels and forrh
controls, for all form controls with implicitly associated labels, ensure that the label |s
properly positioned. |

Checkpoint 12.4: Associate labels explicitly withieir controls.

All label elements have been explicitly associated withr timgut element if the label did not
precede the element, in which case browsers shmmilable to infer the association implicitly. An

example of an explicit association is given below:

<input id="sledovatZmeny" type="checkbox" name="sle dovatZmeny" value="1">
<label for='sledovatZmeny'>

| wish to be informed about the progress of the o rder by e-mail.
</label>

Checkpoint 6.4: For scripts and applets, ensure thaevent handlers are input dewce-
independent.

Whenever the website makes use of the device-deperanhclick java script action, there is a
redundant equivalent to carry out the same acEkoninstance, popup windows will open up in the

same window if thenclick  procedure fails (checkpoint 6.3. describes thimare detail).

Checkpoint 7.3: Until user agents allow users to &éeze moving content, avoid movement m
. pages. _
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There is no moving content on the website.

Checkpoint 8.1: Make programmatic elements such ascripts and applets directly accessible
or compatible with assistive technologies

vV

The website does not contain applets.

Checkpoint 9.2: Ensure that any element that has st own interface can be operated in ¢
device-independent manner.

QO

—

Checkpoint 9.3: For scripts, specify logical everttandlers rather than device-dependent even
handlers.

This has been already described in checkpoint 6.4.

2.2. HTML 4.01 Strict and CSS 2.0

The website after optimization does fully conformthe above stated standards, as explained in

more detail in section 2.1.4, checkpoint 3.2.

2.3. Summary

The accessibility and usability of the HC Compaetbgite has been enhanced considerably. The
website now conforms to all priority 1 and priorBycheckpoints of the WCAG. This also includes
adherence to the HTML 4.01 Strict and CSS 2.0 fbgremmars.
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3. Search Engine Optimization and Marketing

3.1. Introduction

Search Engine Marketing (SEM) and Search Enginéntigation (SEO) are sets of methods that
pursue the goal of attracting visitors to a webBiien search engines. The basic difference between
SEM and SEO is that SEO forms a subset of SEM.

Search Engine Optimization involves, in particulgranging a website’s structure and content so
that search engines can crawl it and show linkghi® website in search results. SEO seeks to
produce websites that will be displayed as higlp@ssible in search results for relevant search
phrases. The underlying reason for this isdovertthe visitors, in other words to make them carry
out a specific action, such as making a purchagejng up for a newsletter or viewing contact
details. Measuring the success of a SEO campaitgn afonsists of analyzing the number of

conversions expressed as profit gained from coedatistomers.

Unlike SEO, Search Engine Marketing is a broadéjes that brings SEO into connection with
the overall company’s online marketing strategyntiudes techniques as to how to maximize the
profit from paid advertisements (displayed as “pegdults” in search engines), how to measure
conversions ofeads (people that inform themselves about a produdnenlpossibly on a third-
party website, but make the actual purchase offeng in a brick store) and how to create a budget

proposal for a SEM campaign.

This project covers SEO in depth and describesrtijerity of techniques that SEO embraces. The
extent of this work does not allow expanding up&MS However, it does touch on the basics that
are crucial for proper evaluation of a SEO campaign

3.2. How search engines work
3.2.1. Crawling and indexing

Search engines consist of several elements. Tom lvat, they contain a program knownsgsder
(sometimes called erawler), which discovers web pages located on the Intexné follows links
pointing from them to other pages. The spider essuhat the pages it comes upon will get
indexed. Indexing is a process of storing certatadabout a web page into the search engine’s
database. Crawlers should, in theory, be ablentbdil web pages that are linked to by at least one
other page. However, this is not always true, ay tiften have difficulties following links that are
made up solely by JavaScript functions and thosedte part of a Flash presentation. Some search
engines therefore allow website’s developers toualy add a page into their indexing database.
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Sometimes even sitemaps of entire websites caoleited, as is the case of Google. On the other

hand, there are ways to prevent a spider from index certain page.

The spider continually revisits the websites aneblsethe indexing database updated. There are host
of variables that the spider takes into accountnaheciding how often it will visit a given page.
Taking the example of Google, it tends to revigitage the more often the more it values it (using
the pagerank as a determiner, as described lateAl®o, a page that is found to be often updaged i

likely to be revisited with a greater frequency.

Put simply, the indexing database contains an imafeall words that have been found on the

Internet, along with references to websites thataia the given word.

What has been described so far is a continuousthaslka search engine conducts in order to keep
an updated, simplified and sorted cache of the inebsn the Internet. In what follows it will be
explained how these data are used to provide atlusenost relevant search results when he or she

actually uses a search facility.

3.2.2. Analyzing the search query

Search queryis a term that describes what searchers typeaisgarch engine. It is usually a string
that consists of several words, some of which mayehspecial meanings (e.g. wildcards). The
words contained in a search query are sometimésdsaarch terms The first job a search engine

has to do when a searchers submits a search guieranalyze it.

The exact process of analyzing a query differs ameearch engines. The following paragraph

outlines the basic principles that the majorityseérch engines draw upon.

The search engine usually attempts to find relewand variants of each search term. A word
variant of a term may be for example a plural \@r2f the original term. The search engine may

therefore look for “phenomena”, even if the searechgquested “phenomenon”.

Often, search engines allow the user to quotexat phrase in which case the result must contain
all the words in the order specified. Searching “foiserable failure” with quotes and without
quotes will probably bring up different resultsshould also be mentioned that search engines often
look for phrases even if none is explicitly spesdfi This interrelates with keyword proximity, as

explained further.

Search engines often ignore some terms. Theseferead to astop words For instance, articles
(the, a, an) are usually ignored, as they rarelgycgome meaning. However, search engines ought
to be able to discern situations when these woodsedr some information, as might be the case of

a search query “The Who” because it is a full nafre rock group.
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Usually, search engines offer a set of operatotiswban be used in conjunction with other words.
These include wildcards (* for any word) or modifiors like minus if we do not want a particular

word to appear in the results.

Once the search query is analyzed, the searcheepgiteeds to the next stage, which is retrieving
relevant pages from the indexing database. Thisrt@mes not include methods on how this task is

implemented, so let us assume that we have aligaidy set of pages that match the search criteria.

3.2.3. Ranking and sorting the search results

The next step is to sort these pages so that thiednes appear on the top of the results. These
algorithms are referred to aanking algorithms. These are complex methods that take into
account a multitude of factors, each of which mayobdifferent significance. The primary goal of

ranking and sorting search results is to provide #earchers the most relevant source of
information (for now, let us ignore paid result§he following factors are used as determiners for

assessing the importance of a page for a certgindeel:

Keyword density — The more times the keyword occurs on the pageb#tter. This, however,
holds only up to a certain level. Some SEO marketi@nk that the ratio between a keyword and
other text should not exceed 7% (Moran 2006:39).

There is, however, another aspect of keyword derstwell. If a search query contains, say, 3
words, then a search engine may also determinerai@ifrequent these words are generally on all
pages it has indexed, and decide which one of titegee words it should use as a differentiator that
will carry more importance. For example, if you dafor ,kettler exercise bike*, it will probably
give more significance to ,kettler”, as this is @stcommon as ,bike“ or ,exercise"”.

Keyword proximity — In the above example, if a page contains ,ketbercise bike" exactly in
this wording, it gives it more significance thanagage where these three words are distant from
each other. Again, there is a limit and if it isedapped, the search engine may interpret this as

over-optimization, in which case it will degrade ghage’s relevance for the given query.

Keyword prominence — It is important in which element the keyword feund. The most
important element is the TITLE element. If a seaealgine finds a keyword it is looking for in a
title element, it will probably regard this pagelssng about that particular word. (Again, it may
use linguistic techniques to estimate the cor@tabetween the actual content and the title and
determine if the title is relevant indeed or justatempt to cheat search engines.) Usually, tes
also used in search results along with short etgtr@adso known asnippet$. The importance of
this element is thus doubled because searchers adtieide whether to click on a link based on the

wording of the title.
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Apart from titles, headings (H1-H6) are the secomast important elements that carry most weight.
In addition to this, emphasised text is also of am@nce. Also, some search engines look at the
URL for relevant keywords. This is why SEO praotikers often rewrite dynamic URLs by more

meaningful equivalents that appear to be static $/RL

It is to point out that metatags like descriptiow &eywords are often completely ignored by search
engines. This is because many people used thesermk to list irrelevant keywords in order to
deceive search engines in past. Search enginddreteok for elements that are displayed to users

and find the semantic correlations by their means.

Link popularity — This factor to estimate the importance of a gaagebeen introduced by Google
and subsequently borrowed by many other searcmesgi he idea is to regard other pages linking
to the page under consideration as a way of recordimg of the given page. This concept
originates from the academic world where referemanwork implies that it has been found a

useful, possibly rich source of information.

Google coined its link popularity indicatpagerank The pagerank of a given page is the higher the
more external links (also calldzhck linkg point to the page. It is also the higher the bigthe
authority of such a linking source is, in other d®if a page with pagerank 6 links to another page,
it confers to it more authority than a page witlggrank only 3. Another aspect of pagerank is that
if a page links to ten pages, it conveys only dhter its authority to each of these pages, contpare
to the case when it links only to one page. To sump, it would be ideal to have lots of

authoritative pages linking to our page, withowrthlinking to anybody else’s page.

It is also to mention that Google assesses theatieworrelation between pages that are interlinked
and regards the link the more important the molated the pages are. Also, it looks at the anchor
text and especially for Google, the anchor text thaused in an external link carries enormous

weight, as this is something that the author of@mot influence to his or her own benefit.

There are actually two pageranks that Google makesof (if not even more). One is public and
one is secret. The public one is given on a scal® 0 to 10, 10 meaning the greatest popularity.
The non-public one uses a wider scale to diffeagé@tine number and importance of inbound links.
The pagerank is given on an exponential scaler@$dt of this is that most pages have pagerank 1
to 7, while only few have 8 to 10. For example20f more links were enough to get from pagerank
3 to pagerank 4, then you would need, say, dollaleamount to get from pagerank 4 to pagerank
5. Note: This is a simplification that seeks a cl@@monstration rather than rigorous mathematical
definition. As the author has come to the conclusiat the underlying mathematical formulas for

determining pagerank, as published by Henziger §08re not necessary to know in order to
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accomplish a successful SEO campaign, it was de¢ide these definitions will not be included in

this report.

3.2.4. Optimizing for users or for search engines?

The exact implementation of ranking algorithms @areh engines is usually proprietary, though
many concepts are publicly discussed and broughbmpconferences. For example, Google
publishes a host of scientific articles on httmftpl.acm.org/citation.cfm?doid=1083356.1083357.
The public, and notably SEO marketers, are theeebaware of some principles of the ranking
algorithms. However, the exact formulas that detime correlation and importance of all ranking
factors are kept secret. SEO marketers may, féanoe, determine the position of a certain page
for a certain keyword in search results, then chahg wording of some text on a webpage, wait
for a crawler to revisit the page, and subsequeayalyge the impact on search results. The drawback
of this approach is that the ranking algorithmsessantly change. SEO marketers may therefore
highly optimize a webpage today and get it to prani places in search results but they never
know if the tomorrow’s ranking algorithms will vauhe page differently. The results of a Search

Engine Optimization are therefore to some degrgeadictable.

Some SEO marketers therefore prefer to obey geperaiples which they know the majority of
search engines value. Others, however, see prompiaces in search engines so important that
they constantly improve the website’s contentsetitect the current estimated preferences of the
search engines. Some go too far in this effort enwrporate dishonest techniques that may
temporarily boost their position in search resultewever, it is usually a matter of time when a
search engine becomes clever enough to disclosedaoeptive techniques, in which case the page

is usually banned (completely removed from the ximtp database).

To sum it up, there are three parties: search eng@velopers, search engine optimizers and end
users of search engines. The first group endeavoupsoduce such ranking algorithms that best

match end user expectations, whereas the secong gtoves to persuade search engines that it is
their page that the user wants to see. If seargines were clever enough to impeccably imitate

end-user preferences, this gap between searchecigvelopers and search engine optimizers
would not exist, as the only goal of a search emgiptimizer would be to produce a page that

ideally reflects user expectations. Search engiwegd only mirror these expectations.

Nevertheless, if we want to rank high in today’arsé engines, we have to design websites that are
both user friendly and search engine friendly. fidiewing sections demonstrate the concrete steps

are to be undertaken to achieve this.
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3.3. Drawbacks of the old website and solutions
3.3.1. Meta elements

Looking at the oldindex.php  file, we can see that the title, description aegivikord metatags

are the same for all pages:

89 <meta name="description" content="HC Compact - Z den &k Hruby (sportovni
vyziva, rotopedy, ergometry, steppery, b &zecké pasy, cyklotrenazéry, kladky,
posilovaci lavi cky, sportovni oble ceni, cvi  cebni pom ucky)">

90 <meta name="keywords" content="HC Compact,vyZziva ,sportovni vyZiva,dietni
napoje,iontové napoje,vitaminy,stimulanty,protei ny,rotopedy,adaptéry,
ergometry,b &zecké pasy,trenazéry,steppery,vesla rské trenazéry,posilovaci
lavi cky,sport,kladky,Carne Labs,Kettler,Nutrend,Plutino, ATP">

91 <title>HCC - HC Compact</title>

The title element has to be refined to conciselyress the contents of the page, e.g. product name
in the case of product detail page. Apart from gpeg what a page is about the title should also
include the name of the company. Stating the compzame first may help the company’s
branding but may distract a searcher skimming eisalts from left to right from what he or she was
actually looking for. It has been demonstrated gestirchers want their search query to appear in
search results, in best case exactly in the samedingp in title, in snippet and in the URL (Moran
2006:93).

Although the description metatag is often ignordtkew determining page relevancy for a search
guery, it is sometimes used as a snippet text {deast its part) in search results. Ideally, this
metatag should contain information relevant togiven page and should not be omitted.

3.3.2. Meta elements revised

The new version of the website sets all the thretanelements appropriately across the entire
website. This task is done by theclude/metatags.php module which exploits the
PageClass. The titles contain the main topic ohgmge, followed by the company name. Taking
the example of a page with details about the KreRbesso 100 exercise bike, the title looks now the
following: “Kettler Paso 100 | HC Compact”. The degtion metatag in this case contains a
beginning of the product description. The keyworetatag is created by means of a set of regular

expressions that convert the title into a commaasapd string of keywords.

3.3.3. Headings

The old website made use of H1, H2 and H3 elemdiits. new version does this too, with the
difference that H1 is usually used for product ategory name and H2 is used for the company

name. In the old version this was the other wayiaalo The rationale for this is that the company
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name does not need to be given such weight, asvéibsite will usually be placed at the first
position for search queries that contain its na@we.the other hand, search queries like “kettler
exercise bike” are much more competitive, and rgtms phrase in H1 rather than H2 may be

worthwhile.

In the course of testing, it was also attempteds® H4 and H5 for category names that appear in
the left-hand column. Also, excessive use of Hinelets was tested. In both cases, the positions in
Google did not improve. On the contrary, it appethrat because of this overuse of heading
elements Google penalized a product category thpeaed on the first position even before
optimization, because it reappeared there shoftity these excessive headings had been removed.
Or it may not have been a penalization but anrisiti consequence of “weight” (expressed in use

of headings) being shifted to another keywords.

3.3.4. URLs on the old website

The old website often contained more than thrembkes in the URL, for example:

/index.php?xx=3&z0=&id_detail=1146&hl_detail=250&po d=250&firma=

This URL was formerly used to access details altoaitKettler Paso 100 exercise bicycle. The
problem with such addresses is that some sear¢he=nigniay not index it at all. From the point of a
search engine, it is a hard task to determine déitiere@ of dynamic variables. For example, the above
link would work the same if thirma or zo variables were omitted. However, search engines ca
only make guesses about which parameters are yuttedundant, which only change some
presentation details, and which do shape the pagegreat extent. Some search engines therefore

index a page only if it does not contain more taapecific number of parameters.

Some parameters may be even worse than others,asutie PHPSESSID parameter. This is
sometimes used to identify user sessions, though the perspective of a search engine this is a
catastrophe because this variable changes eachthanerawler attempts to index the page. The
crawler either has to employ some methods to déterrthe nature of dynamic variables or it

simply ignores such pages.

3.3.5. Rewriting URLs

Clearly, it is not possible to avoid dynamic pageésall just to make the job easier for search
engines. It is, however, possible to set up the sexler so that it maps these dynamic URLSs into
more descriptive ones. As the HC Compact websikpbi#s PHP in combination with the Apache

web server, the Apache module called mod_rewrisebleen used for this task.
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Mod_rewrite allows a developer to define a setutds to map a rewritten URL into a real URL by
using regular expressions. These rules can ber githeed in thénttpd.conf file of the Apache
server, or alternatively in thditaccess file that is located in the root of the given wdthis
project exploits thehtaccess file because thattpd.conf is directly inaccessible on public

hostings.

Let us look into the .htaccess file of the HC Couotpeebsite, on line 89:

89 RewriteRule ~(.+-[0-9]+/)*.+- ([0-9]+) [/ ([0-9]+) $ index.php?xx=2&pod=$2&page=$3
[QSA,L]

This is a definition of a rewriting rule. The firgarameter is a regular expression denoting afset o
URLSs that will match this rule. If a user requestsURL that matches this rule, the Apache server

looks at the second parameter and uses it asah&/RL for invoking a PHP script.

If we now request the following URL...

/rotopedy-250/rotopedy-kettler- 398/ 1

...the Apache server attempts to match this URL koealrite rules defined in the .htaccess file,
starting from the first one. If the first rewritele does not match, it proceeds to the next rule,sa

on. Once the parser finds a matching rule, it tedes it to its real URL equivalent and then either
carries on with subsequent rules or stops. Implfid¢itcarries on and tries to match the rewritten
URL with patterns that follow. This behaviour cam suppressed by using the [L] modificator, as

shown above. [L] stands ftast

For the above URL, the Apache server reaches gteuée, which is shown above as well. Here it
assigns “398” to the second parameter, and “I’heothird parameter (both shown in bold in the

script excerpts). The resulting URL will be:

. /index.php?xx=2&pod= 398 &page=1

If the QSA (Query String Append) directive is saty variables set in the rewritten URL will be
copied to the real URL. Thus, if the rewritten URRS for example:

. [rotopedy-250/rotopedy-kettler-398/1 ?foo=foo

The resulting URL would be:

.~ /index.php?xx=2&pod=398&page=1 &foo=foo

3.3.6. Redirecting old URLs

Once the new website has been created and all legkaced with their rewritten equivalents, the
website works fine. If a user bookmarked a pagegutiie old URL it will work as well. There are

now two ways how to access one physical scriptthediser just uses the old one.
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However, there is one more thing to tackle: if ska@ngines now start to index our new website
with rewritten URLs they will not associate theswnURLSs with the old URLs. This is a problem
because the old pages have probably gained sonergokgalready and it would now be lost.
Fortunately, there is a way to let search engimesakthat an URL has been moved to another
URL. It is the 301 HTTP header (Moved permanentihst search engines do understand this
header properly and transfer previous ranking ftieenold URL to the new URL.

For the HC Compact website, a module that caterseftirections has been created and is located at

/include/mod-rewrite.php

It is to mention that this module accomplishes am@e task: it redirects requests from several
alternative domains into only one domain. In ousesahe HC Compact website can be accessed
not only by the www.hcc.cz domain but also by wweeltrno.cz, hccbrno.cz, www.hccbrno.com
and hccbrno.com. All these domains, however, lmkiie physical source. It is bad practise to let
search engines index more than one domain sing# iead to further pagerank splitting. Ideally,

there is only one domain where the pagerank acatesil

3.3.7. Google My Sites and Sitemap

To ensure that all pages of a website will get xedefrom Google and also to receive valuable
feedback from its crawler (named Googlebot), Goquievides a tool called “My Sites”. This
utility comes useful if we want to verify that Gdelot can reach pages located on our website.
Apart from that, it shows which pages link to ouebsite and which anchor text they use. This
comes useful for link building, as described infiéowing chapters.

The Google My Sites tool can also be used for stilmgia Google Sitemap. This is an XML
document that contains a listing of all pages ledat a given website. The format of this document

is specified formally by an XML schema document iegublished by Google.

Google then uses this document as a hint as tohwpéges the website contains. The Sitemap
document is usually placed in a directory of thdswe and Google only needs to be told the URL.
Once it knows the location of the sitemap, it wlitiwnload it regularly and use it as a hint when

crawling.

Another advantage of Google Sitemap is that itvedl@ webmaster to include URLs that contain
the results of an internal search facility. These @ften URLs that are not directly accessible by

following regular links.

For the purpose of this project, a sitemap has beeyated at the following location:

/sitemap.php
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Figure 3.3.7. Google My Sites

3.3.8. Back links

Google is known to assign great weight to pagekark back links. There are several methods to

obtain back links.

Probably the simplest one is to submlirk to catalogues Doing this is helpful not only for link
building but we can also attract visitors that prefrowsing catalogues rather than using search
engines. When adding a link to a catalogue, mnigdrtant to list it in a relevant section, as thil

help both people and us because a link from a pattpea relevant topic is valued more by Google
than a link from an unrelated page. Clearly, thierition of Google is to imitate a real user and the

usefulness of such links as he or she would pezdeiv

When submitting a link to a catalogue, it may befuisto first determine its own pagerank and,
based on this, decide whether it is worth the effAanother important thing to realize is that the
main page of a catalogue usually has much highgerpak than a specific category where our link
will be placed. While the pagerank of the main pafyhe majority of Czech portals varies between
4/10 and 7/10, the actual category will often bemare than 2/10. This is the nature of link-
building by using catalogues — it may be quite elgly we rarely get an authoritative link that
would boost our own pagerank. Nevertheless, linkdimg has its pluses, especially for new
websites that need at least some pagerank to baiiin

Probably the most valued catalogue is the DMOZd@wory Mozilla), located at www.dmoz.org.

This directory claims to be the largest human-editirectory of the web (Netscape 2007).
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Submission of new links is done by volunteers. Absiee added to DMOZ must satisfy many
requirements, which is the reason why it is dificio get to DMOZ. However, once a link is
included in DMOZ, we can expect a rise of pagerbekause many search engines value the
DMOZ data highly.

For the purpose of the practical part of this prhjehe HC Compact website has been submitted to
45 catalogues. These are to be found in Appendimfortantly, the HC Compact website has also
been added to DMOZ.

The downside of the catalogues is obvious — th@ele@e go into the directory listing, the lower

usually its pagerank.

To overcome this, many SEO marketers strive toeptheir links to other websites. It can be, for
instance, a website that is about a similar tdglieally, it is a website that does not offer goémts
purchase but is a valued source of informationveeieto what we sell. We can then make a deal
with webmasters of such websites. Either we linke&xh other reciprocally or we offer them
something for placing our link on their websitetie SEM parlance, people that inform themselves
using one source and subsequently proceed to sting another source are referred tdesls
The mechanism described can help us attract leadgkh as boost our pagerank, especially if the

other webmaster is willing to place our link onla/her pages.

There have been several bilateral agreements as the HC Compact website is concerned.

3.3.9. Internal links

Another issue regarding SEO is the managementtefal links. As has already been hinted at in
the previous chapter, pages that are placed deegbe directory structure are likely to have a

lower pagerank than those placed nearer to theditettory. There are two reasons for this:
a) external links usually point to the home page
b) internal pages usually contain a link pointing bazkhe home page for simpler navigation

The second reason may seem irrelevant. Howevehawe to realize that the pagerank algorithm
counts internal links within a website as well, glessthese links being not regarded as trustworthy

as their external counterparts because webmasteesfull power over them.

Another detail to note is that both internal andeexal links should consistently use only one
version of possible links to point to one sourcer. iAstance, we should choose www.hcc.cz/ and
stick to it, rather than using sometimes www.hdcarzd sometimes www.hcc.cz/index.php. The

search engines may treat them as two differentgange split their pagerank.
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As for the internal links of the HC Compact websileese have been refined to use only one
version to point to the home page. In the casextdreal links, every effort has been made too,

though not all links existing prior to the optimizan have been revised.

3.3.10. Keywords analysis

Referring back to keyword proximity from chapte2.3., it is crucial that a website contains such
words and phrases that the searchers really ussayitbe better to use the phrase “exercise bike”
rather than “stationery bike” if we come to conadusthan the majority of people use “exercise
bike” as a search query. Ignoring the competitarsbsite, we would ideally use such phrases that

the most searchers use.

However, there are our competitors who also knowckwkeywords and word phrases are to target,
as a result of which we have to consider not oméygopularity of some phrases but also assess the
competitors’ website and estimate the effort needexptimize our website for a given phrase.

Sometimes, it is better to target a less frequénage that is used only by some competitors. We
can then get higher in search results and poss#algh at least some visitors. Had we chosen a
more competitive phrase and get for example tothiréieth place in results for a given phrase,
there would probably be hardly anyone reachingiolr

The keyword analysis stage often begins with adigbossible keywords that we garner from our
own ideas or, better still, from ideas of potentiastomers, and then cross out those keywords that
appear to draw only few customers, or custometsatteanot likely to convert. Note that sometimes
we may drive only a few customers to our websit® wiowever, convert very often. The task of
the search engine optimizer is therefore also @lyae what type of person with what intention is
likely to use a given keyword. Buyers usually gootlgh a complex cycle from informing
themselves, learning, shopping and finally buyifige search engine optimizer should be aware of
customer behaviour and use it as a hint as to wk&words are to target and which not.
Unfortunately, due to its length, this report ca cover the psychology of customer behaviour and

the conversion cycle in full detail.

Once a website is up and running, the search ergptimizer should analyze the keywords that
searchers use to reach the website and basedsodattai he or she should be continually refining
the keywords.

3.3.11. Keywords on the HC Compact website and GolegAnalytics

The HC Compact website had already been runnitigeaime SEO was launched on it. The author

could therefore not only guess which keywords aréatget but also determine the real customer
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demand by analyzing the website’s traffic. For thispose, the Google Analytics tool has been
used. It is a utility developed by Google thatakca search engine optimizer to thoroughly analyze

almost all aspects of customer behaviour on a websi

The full potentiality of Google Analytics has beexploited to optimize the website but because of
space limit of this report, only certain strategedl be described. In what follows it will

demonstrated how Google Analytics proved usefuéfiming one particular keyword.

There is one category on the HC Compact websitecthiasists of table tennis equipment, namely

rackets and tables. The category was initiallya#di and named as follows:

Tennis tables (Tenisové stoly)
* indoor (vnitni)

» outdoor (ViEjsi)

The products placed in these categories unanimaasitained the ‘tennis table’ phrase in title and

in description as well.

Looking at the statistics from January 2007 andtons coming from organic search, it was found
that there were 3 visitors coming though ‘tenniskeds’ (‘tenisové palky’) and 3 visitors coming
through ‘tennis tables’ (‘tenisové stoly’). None thiem looked at contact details (none converted

into a lead) and none bought anything using thamerghop facility.

Such a low traffic appeared to be caused by areandistinction of ‘tennis’ from ‘table tennis’.

The category names might suggest that the catégafyout tennis, not about the table tennis.
On February 8, the names were renamed and theocategther divided as follows:

Table tennis (Stolni tenis)
* indoor tables (vniti stoly)
» outdoor tables (WjSi stoly)

* rackets for table tennis (palky pro stolni tenis)

Products titles placed in these categories hava bE®amed as well to contain the ‘table tennis’

phrase.

As a hint, the automatic suggestion tool on Sezamw.seznam.cz) has been used. Also, the

Etarget (www.etarget.cz) has been exploited.

After one month (waiting for spiders to re-inder fages) the results were analyzed. Figure 3.3.11
shows a comparison for organic search results Her geriods a) from 12 January 2007 to 8
February 2007 and b) from 8 March 2007 to 28 M&@h7. The screenshot contains keywords that
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have been used by searchers that reached the H@acomebsite from all search engines. The

keywords are narrowed down to contain the ‘temgression.
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- Medium Corvarsion pilks na stolni tenis
Ref Ts stalni tamis
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Figure 3.3.11. Keyword analysis using Google Anedyt

It can be seen that the amount of visitors commghé website using the ‘tenis’ expression rose
considerably. If the screenshot contained all ghgdbat matched for ‘tenis’, we could see that the
number of visitors in the first period was 13, wdes in the latter period it totalled to 202. Wisat |
more, the percentage of people visiting the pagle @ontacts of the brick store was 0% and 2.48%
for the first and the second period, respectivéligo, there were 1.49% of visitors who did a

purchase online in the second period, whereasifir$t period there was none.

The above example illustrated how important itoishoose keywords that are commonly used by
searchers. The initial conjecture was proven, &siit be seen that searchers do prefer to include

‘table’ into the search query and search for ‘tdablenis’, rather than just ‘tennis’.

Similar improvements have been conducted in sewthalr sections.
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3.3.12. Copywriting

Copyrighting is usually another part of a SEO caigpaThe task of copywriters is to create
attractive texts both for customers as well asskarch engines. In the former case, this should
drive people to conversion actions, while in thgelacase the main purpose is to use such keyword
combinations so that search engines will regardotige to be a valuable source of information on
the given keyword. Sometimes, there is debate venatbpywriters should primarily write their
copies bearing in mind customers’ preferences,ather create hard to read texts that overly

reiterate several keywords.

The practical part of the project did not conceetran copywriting, as this clearly overlaps its

extent.

3.4. Analysis of the results of SEO
3.4.1. Which factors to measure?

The most commonly used method for evaluation SESDlt® is to compare revenues before and
after optimization. Also, we have to bear in minosgible seasonal trends which might blur the
results, primarily the Christmas period. In theecagfitness equipment, it is also likely that pleop

will buy more in winter and less in summer, asumsner there are plenty of other sport activities
to do. The best thing will be to compare revenumea given month with the same month previous

year.

However, we should also take into consideration tha SEO optimization was in this case done
parallel to scores of other design improvementsrtiight have driven customers to buy because of
aspects not directly related to SEO, such as clsasgeking to adopt good user interface design
practices, namely consistency, familiarity, afforde, style and several principles of the Gestalt
philosophy (law of symmetry in the case of prodogkes, and law of isomorphic correspondence
in the case of several new icons incorporated thto new design). Any rise in revenues must

therefore be understood in a wider perspective.

Unlike revenues which may be blurred by other fesstove can look at the number of visitors

coming through organic search results. This nunbelearly dependent to a great extent on SEO,
though it has another drawback: it does not sagdple coming this way found the website useful,
or abandoned it straightaway. To ameliorate thisbil@m we can ignore those people that
abandoned the website after seeing the first pligese are clearly people that did not find what

they were looking for.
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The website has been updated in several steps.nibs¢ significant update was conducted on
January 10, 2007, when the URL rewriting was laedctnother important period followed in the
second and third week of February, when most oflthek-linking was done. As for keyword
analysis and keyword refinements, these were cdaedwontinually in the course of January-April
2007. The two major search engines that were sizati were Google (www.google.com) and
Seznam (www.seznam.cz). The meantime between agptyianges and these being re-indexed by

search engines was usually 7 to 14 days.

3.4.2. Revenues

The graph below compares the revenues from oninpmng from December 2005 to March 2006

with the same period next year.

Monthly revenues

@ 2005-06
m 2006-07

December January February March

month

Figure 3.4.2. Monthly revenues

We can see that the revenues were first on dedlinBecember 2006 and January 2007 in
comparison to last year’s revenues. However, irrd&ly 2007, when the Christmas season is over
and revenues should therefore drop, the turnoveaireed almost the same as in January 2007.
Subsequently, we can see a sharp rise in salesanehV2007, compared to March 2006. In this

period, the revenues more than doubled.

3.4.3. Visitors coming through organic search

First look at the total number of visitors that eelirected to the website from all organic search

results:

-48 -



—| Drata Ower Time I '| [ l lasil |—
Totals: 19,455
Yisits
500 =—
- IB4
- 3 O 357
. "

. _.i'JI..-l' 3 ""J_,J . J_J ‘?J JJ
- I J-"'JI ___.JJ * ":, Pz40

— Y = - "

¥ ] _._.-" o o .
i - 12 >
§ o e =*a ' i S
- e R ) L '
33 gy T
Ky
-

1 :

o4 ; ; ; ;

Mor 14 Sat 1420 Thu 258 Tue 2027 Sun 3M8 Tha 855

organic [Show ANl | Hide Al

Figure 3.4.3a Visitors from organic search (allrsbangines)

The sharp deviation on 6 and 7 March was causevesong setting in the Analytics module. The
actual number of visits probably correlated witl tieighbouring values.

Looking at the diagram, we can see a steady inerefgisitors coming from organic search results,
averaging 64.1 visitors per day in the first weg&klJanuary to 7 January) and rising up to 284.7
visitors per day in average in the period from 2&réh to 1 April. The number of visitors coming
though organic search has more quadrupled in thedhebserved.

In addition to this, Google Analytics can also tkgpthe number of visitors coming through a
particular search engine. Figures 3.4.3b and 3iflu&trate the number of visitors coming through

Seznam and Google, respectively.
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Figure 3.4.3b Visitors coming through Seznam orgaearch

In the case of Seznam, we can spot two significarments — first, in the period from 14 January to
17 January, the number of visitors rose from 28@@nd since then it did not drop again (e.g. due
to differences in customer behaviour during weekdagd weekends). It is very likely that this

sharp increase was caused by the rewritten URLsinpplace on January 10. It may be the case
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that Seznam had difficulties indexing the pagesviptesly because of too many parameters in

former URLs.

Another rise is observable in the period from Fabyul7 and February 20, when the number
increased from 83 to 200. The odds are that ths aaaised by Seznam discovering the back links

previously submitted to Czech catalogues.

Let us now look at people coming through Googlthensame period of time:

—| Data Over Time I | | luail [—
Totals: 5,413
Visits
200 =—

: 123

- O

: 55

25
Mor 14 Sat 4420 Thu 278 Tue 2027 Sun 318 Tha 445
goegle[organic] [Shove All | Hide Al
Figure 3.4.3c Visitors coming through Google orgasearch

Unlike Seznam, Google did not react to the chapgesn place on January 10. The cause for this

might be that Google had previously had no diftiesl indexing former unwieldy URLS.

However, starting from February 20, the numberisitors starts to rise dramatically, ending up at
94 visitors on February 25. There is every liketilothat this resulted from Google having

discovered newly submitted backlinks to HC Compact.

3.4.4. Bounce rate

The last thing to consider is the bounce rate. Thibe percentage of visitors that abandoned the
website immediately after they saw the first paigetlie terminology of Google Analytics, they

bouncedupon seeing the first page).

The following diagram displays the total numberdafily visitors (averaged through the given
week) compared to the number of daily visitors tieate not bounced (“real daily visitors”). It can
be seen that although the bounce rate increasedutimber of real visitors approximately doubled

in the course of the search engine optimization.
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Figure 3.4.4. Daily visitors and the bounce rate

3.4.5. Positions in search engines

Although a position of a particular page for a gikeyword in a search engine is a determinant for
what has already been illustrated in the statisilosve, it still is an important factor that can be
used to make certain judgements about the intamplementation of search engine ranking

algorithms and also, it can help us in understanthe strategies of our competitors.

There have been about 20 keywords that have beendexl on a regular basis in order to later
draw some conclusions about the ranking algorittirasapply at this time (the first quarter of year
2007).

Generally, the most competitive keywords were ‘ebser bike’ (‘rotoped’) and ‘multigyms’
(‘posilovaci stroje’). Note that the Czech phraaes now relevant, since the page is Czech and the

English equivalents have a different frequencysa by English speaking people.

These two keywords (‘rotoped’ and ‘posilovaci sitphave been placed into the title of the home

page. It was not a trick for search engines, afitinee page contains these equipments indeed.

In the case of Seznam, it appears to put an extreenght to the title meta-element. Whichever
keyword was placed into the title element of thenbgage, the results then brought up this page
for this keyword usually among the first five magshFor Seznam, this on-page factor plays a great
role, according to these observations. Link buddion the other side, is not as important, thoagh i
is one of the ranking factors as well, as demotedran section 3.4.3. Seznam uses its own variant
of Google’s pagerank which is called S-rank. Whes HHC Compact’s S-rank was compared with

its competitors’ S-rank, the HC Compact website djdite well: Most competitors, like
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www.sedlakkokes.cz or www.4fit.cz, that score muuoétter in Google for ‘rotopedy’ and
‘posilovaci stroje’ have the S-rank of about 50/1@@ich is very close to the HC Compact’s S-
rank (43/100 on 6 April 2007). To sum it up, to iopze for Seznam proved to be not difficult,

provided the usual SEO techniques are put in place.

On the other hand, to optimize for highly compeétikeywords in Google proved to be more
difficult than expected. When first measured onrbaly 21, 2007 the ‘rotopedy’ keyword brought
up the HC Compact link on the 2&osition. Then the position kept improving untilahdh 18,
2007 when it reached the t'1E'|3)osition. Subsequently, however, the particulagepaompletely
disappeared from results and another page from H@Gp@ct website was shown instead,
unfortunately on the 23position (March 29, 2007). There were several mgsions as to why the
former page which ranked 7 positions higher hadppeared but none proved to be correct. It
appears that something has changed inside thenga@fkgorithm of Google. Also, the pagerank
does not seem to grow in spite of the link buildpr@cess. Throughout the whole optimization
process, the pagerank of the home page was 3/&Bolild, however, be noted, that the pagerank
that Google publishes is something else than ttegrial pagerank. The internal pagerank changes
continually and determines the search results, @dsethe public version of pagerank is updated

only once a couple of months to reflect the reggpank that is non-public.

Although this project did not succeed in getting HIC Compact website to the first 10 positions in
Google for the most competitive words, it still ieased the number of people coming from Google
organic search, as demonstrated in chapter 3.4d3ably, these people come through less
competitive phrases. The author of this report sses) after viewing the websites of HC
Compact’s competitors which rank higher, that thee dor success after all lies in copywriting and
links from authoritative and thematically relevasdurces. This assumption is based upon the
increase of visitors coming through Google at thetwhen Google tracked new back links. Also,
many competitors’ websites are interlinked withesthelevant websites that have a high pagerank.
However, to make deals with important vendors b@ate highly valued websites is out of the scope

of this project.
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Discussion

In the first part, it was demonstrated how the M&ihcept can be used in an existing PHP project
to increase the updatability and robustness of rgelacale application. The separation of
application logic from its presentation proved swvé many advantages when conducting the front-
end optimization and the SEO optimization, namélynakes programmer’s errors less likely, it
speeds up the programming and also, adopting tHe & MVC principles makes it possible for a
team of programmers to split their work betterutufe. The downside of the HC Compact website
is that it is too extensive to completely redestgrinternal structure. This is, however, a necgssa

step that will have to be undertaken in futurehaswebsite grows in extent.

The second stage (WCAG compliance) proved to leedesiplex than the first stage. The priority 1
and priority 2 checkpoints have been observed bkimgarather small improvements. This is
possible because of the first stage; otherwise #vese smaller fixes would have been hard to do

consistently and effectively.

There occurred several points where the WAI ingioas were not rigorously specified, as is the
case of enough contrast. This could be specifiethenaatically by a formula, stating the minimal

difference in intensity of two neighbouring pixeMso, in the case of sitemaps, it does not say to
which level of detail a sitemap must go. This mdrthe project, in fact, lacks any mechanisms that
would measure the actual merit of adopting the WCAGthis particular website. The standards
have been applied but a user testing would be sape$o ascertain that it actually led to some
tangible improvements. The author is aware of thavback but due to the extent of the project

had to omit this.

The third part is examined in the greatest detdie reason for this is that the main purpose of any
commercial application is to generate profit. Had wvebsite not been profitable, this project could
not have been undertaken at all. The third patth@fproject therefore includes some background of
SEO, as well as description of the improvementsriads well as a thorough analysis of results. The
SEO optimization resulted in twice as many visitooming to the website (compared January 2007
and March 2007) and in March 2007 its revenues rtftae doubled, compared to March 2006. It
was shown that SEO improvements have a directanfla on the number of people visiting the

website and making a purchase on it.

Nevertheless, the author of this report is conwdntd&t there is still much to do in terms of SEO
and SEM. The results in Google clearly indicatet tttee HC Compact has not beaten its
competitors. The author supposes that the rootecéms this is an insufficiently rich content

(category descriptions and descriptions of somaymts as well) that especially Google values
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greatly. After all, Google’s primary goal is to dinthe richest and most accurate source of
information for searchers. This information shoblel supplied by experts on fitness equipment
which the author of this report is not. Also, exdee link building is only possible if the SEO
campaign is intertwined with the entire companyarketing strategy, and notably SEM. Clearly, a
cooperation of several people is needed to cregmuap of search engine optimizers who will
eventually get the page to prominent places in Godde author regrets that most attempts to give

advice and cooperate with the website owners widrerenot possible or ignored.
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Conclusion

The principal outcomes of this project are: A meeeure back-end code exploiting OOP PHP 5
and the MVC architecture, an accessible and ushblg-end adhering to priority 1 and 2
checkpoints of the WCAG and a more competitive wehthat addresses most of the latest SEO

techniques.

The project stretches from the design of a modeontéht Management System and its
programming underlying, to the parts that direatieract with end users, thus forming a balanced

work where technical and commercial aspects ane agénseparable counterparts.
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Further work
Apart from what has already been pointed out ircssion, the website could be optimized in two

other ways:

a) optimize the speed of back-end scripts and the afizmutput (possibly using compression

algorithms)

b) observe (directly or indirectly) customer behavioarthe website and improve those parts

of the user interface that would be found useriantly.

Also, a more rigorous research could be done iot@ modern search engines are implemented.

This could possibly shed more light on further ioy@ments in terms of SEO.
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Appendices

1 Catalogues where link inclusion to www.hcc.cz basn requested
www.aaainternet.cz
portal.abcfiles.cz
alfa.elchron.cz
www.allytrade.cz/Refer.asp
www.atila.cz
www.bezvaportal.cz
www.caramba.cz
www.cent.cz
www.citysearch.cz/
www.divoch.cz

elipsa.cz

www.infotip.cz/
www.infoweb.cz

jahho.net/

jednorozec.cz/
klikni.idnes.cz/
linkovnik.wz.cz/
www.lukyn.com/katalog.php
www.najduvse.cz
www.odskok.cz/o_index.php
www.opendir.cz
WWWw.czprima.cz
www.02active.cz
www.vokno.cz/index.asp
www.vsichni.cz
katalog.pcsvet.cz
www.zacatek.cz
www.zdroj.cz
www.rejstrik.net
reklama.euweb.cz
www.cykloserver.cz
WWW.pingpong.cz
vivat.cz/aa/index.php
katalog.celostnimedicina.cz
www.centrumobchodu.net
www.iobchody.com
www.ishopy.com
www.shopfinder.cz
www.stopa.cz
sportovni-potreby.internetoveobchody.com
www.internetoveobchody.cz
www.topobchody.cz
www.internet-obchody.cz
www.jaknaweb.com
WWW.cviceni.org
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2 Vocabulary

This brief listing may help you understand somernmations in cases when Czech names had to

be preserved.

Czech English

Akce Special offers
Firma Company

Mapa stranek Sitemap

O firme About the company
Podrobné vyhledavani Advanced search
Sledovat zrainy Track progress
Sortiment Products
Vyhledavani Search

3 English translation of the website

The original, Czech only, website located at www.bz has been translated into English for the
purposes of evaluation and sample data has beatedrelhe English version is enclosed on CD
and it has also been uploaded at www.artokna.carweht. Since this is a third party hosting the
author cannot guarantee that this link will work24You may use this URL or install the website
on localhost, in which case follow the instructidisted in Apendix 4.

The original site is in Czech only. The names of the files and ®blehe database are sometimes

English and sometimes Czech. The rewritten URLsalvays Czech.

In the English translation of the website, all content of the website is ksigl However, file
names and database tables are sometimes Czeclorartinses English. As for rewritten URLS,
these are Czech if the name is derived from a irgmame that is Czech as well (e.g. /sortiment/
contains the products because there is actuallhysiqal directory called ‘sortiment’). On the other
hand, if the URL is derived from English data coghfrom the database, then the URL mirrors the
English version (e.g. /exercise-bikes-250/1 bec#lusecategory name in the English translation is
‘exercise bikes’). Last thing to point out is thetmails that are automatically sent upon order
placement event and other events are Czech in®#ions. This is because to understand this

project you do not need to understand the textitoraatically generated e-mails.

The seemingly incongruent translation where somgthé English and something Czech has a
rationale: The reader is primarily expected to theeEnglish translation, especially for examination
of back-end and front-end improvements, excepttd® Sn the SEO stage, however, the translation
must not diverge from the original too much becatseexaminer will probably look at how search
engines treat the real HC Compact website. For plgrasing the ‘hcc site:www.hcc.cz’ statement

in Google to determine all the pages indexed Hbyoih the www.hcc.cz domain, it will bring up
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addresses that contain original Czech names. ahslation of URL is done so that you can always
pick the part following server name specificatieng( /rotopedy-250/1 from the original site) and
use it in the translated version. Even if you use €zech version of a category name like
‘/rotopedy-250/1’ and use this chunk of URL in tBmglish version (www.artokna.com/hcc-
en/rotopedy-250/1), the English website will auttioely redirect this address
(www.artokna.com/hcc-en/exercise-bikes-250/1). ¥an therefore always cross-check the English

version, the Czech version and what search engmesindexed.

To test the website, you may register as a new arsase an existing account with the username
‘test’ and password ‘test’. There are sample prtglun these categories: ‘Exercise Bikes’,

‘Exercise Equipment’ and ‘Medic-Line’.

4 Installation of PHP+MySQL+Apache

The HC Compact website requires the following sg#i
* PHP at least version 5.0
0 php.ini settings:
= error_reporting = E_ALL & ~E_NOTICE;
* MySQL server at least version 5.0

o0 A new database must be created and therstiinccen.sql script run upon it

(you may need to replace line 13 in this scriphveihother database name).
» Apache server at least version 1.3.37,
o httpd.conf settings:

= mod_rewrite loaded and.htaccess file enabled for the testing

directory

= Directorylndex must contain ‘index.php’, not only ‘index.html’
(default)

o the .htaccess file in the root of the project directory may netxbe another

RewriteBase
* /include/global.php in the project directory:

o0 On line 21 thebserverDir  variable must be set foif the project runs in root on

localhost, or to another directory if the projestlocated in a directory (e.g. if the
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project root ishttp://localhost/hccen/ then the$serverDir variable
should bé&hccen/ )

» /classes/generic/mysgl.generic.php in the project directory:

o The $dbhost , $dbname, $user and $password variables of the
MysqlClassArtokna class (lines 8-11) must be spegtiiccording to your database

settings,
» /admin/inc/ad_mysql.class.php in the project doect

o0 Onlines 222 to 225 the database access detailshmentered once more.

5 Original Final Year Project Specification
Background

The Internet is one of the most important sourdeimformation nowadays. There are billions of
web pages covering various scopes of informatiohe Wwebsites are of different extend,
accessibility and popularity. These are the keyofacwhich influence the number of people

visiting a particular website.

The first thing we expect from a well designed wiebs that it can be easily found. The most
popular means to find information on Internet a¥arsh engines. It is therefore essential to develop
the web site in such a way that search enginex itigesite and then retrieve its link to those siser
who are looking for the relevant information. As f&s corporate sites are concerned, it's also
important that the search engine values our sifiednithan the competitor's website.

To find our website is one thing. The other magsue is whether the user can actually read and
understand the website and whether he/she retarttsat site again. An ideal website should be
accessible to as many web browsers and Interneg aseossible. The site should be browsable not
only on desktops and laptops but also in mobileia#sv As for visitors, the web site contents

should be accessible for disabled users or uséndew data bandwidth.

Aims & Scope:

The goal of this project is to transform an exigtocompany’s website so that it complies with the
requirement mentioned above. Basically, the prdpast two objectives: a) increase the number of
customers visiting, returning and purchasing goodsthe website, b) transform the website’s
contents according to the recommendations of th€ \&sortium. In most cases, sticking to the

W3C recommendations also helps in optimizing thésite for search engines. If not, the aim of
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the site transformation is to find and explain tdoenpromise being reached. Similarly, if the W3C

recommendation contradicts the company’s inter@stannot be implemented. For example, it's

not possible to change the page’s colour schemimplicit font size to help users with sight

problems,

if the company does not wish this. Howgevsince the majority of W3C

recommendations affect the source code and is in@ttly visible to users, this problem should

usually not occur.

Student Activities & Output:

Research (not thoroughly) how search engines aptemented and what they offer for
searchers and for web developers

Research (thoroughly) how to optimize web pagesskearch engines, in other words
examine the SEO (search engine optimisation) teciasi (with special attention to Google)
and tools used for SEO.

Examine the following W3C standards: XHTML, CSS ¢€ading Style Sheets), WAI (Web

accessibility Initiative).

Transform the existing website, located at www.ezcinto an XHTML 1.0 + CSS 2.0

compliant form (as for dynamic pages, current PHRSMIL scripts will be reformed)

Apply the WAI recommendations to the site mentigribd output website will comply with

the ,Web Content Accessibility Guidelines 1.0”riibt fully, explanation will be provided).
Optimize the website for SEO and analyze site®itrafter optimisation.

Produce a clone website whose static contentsbeiliranslated into English. For dynamic

contents (goods, categories etc.), sample Engéithwlill be produced.

Produce final report.

6 Risk assessment form

Process/
Activity

Hazards

Persons at risk

Action taken

Reading books

Sore eyes,

Jiri Petrzelka

Enough light when reading, use oDLTFT

and electronic | shortsightedn monitors except of CRT (or CRT at a

texts ess, headache reasonable refresh frequency)

Use of PCs Stiff neck, Jiri Petrzelka Correct sitting posture, periodipadja-

generally shoulder inspired stretches, jogging and swimming
tension
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7 Project Time Plan (Gantt Chart)

October November December January February March April May
2 ]9 [16 |23 [30 |6 [13 |20 [27 |4 [11 [18 [25 |1 [8 [15 [22 [29 |5 [12 [19 [26 |5 [12 |19 [26 |2 [9 [16 [23 [30 [7 [12
Literature search
and completion of
specification
Background reading
Transform the website from the current state
into XHTML+CSS+WAI compliant form.
Optimize the website for
SEO
Read further articles about
SEO, analyze site traffic
and based on feedback,
optimize again
Produce
English
version of
the site
Produce final

report

Oral assessment




8 Interim progress report
Activity 1

Research (not thoroughly) how search engines are ptemented...

| learned the basic principles of search engineshapter 2: How Search Engines Work of [1]. |
tried to gather more data about the topic to supgmal supplement these ideas. The [2] publication
showed to be describe almost the same as [1] ametBoes the information were even less
detailed. Neither [3] contains more information aborawling, indexing or ranking algorithms. |

did not find any other publication in the librarg this topic.

However, | discovered some interesting articlesheninternet, e.g. [I]. This page contains articles
written by people at Google. Unlike the books Irfdun the library, these articles are written in a
more scientific way and the reader is usually reglito have more mathematical skills. | read
though the article [ll] about Hyperlink analysisdah intend to include some of the formulas

presented here in the final report.
...and what they [search engines] offer for searchemand for web developers

In terms of this point, | concentrated only on Gleogs other search engines do not provide such

an extensive scale of tools for SEO.

| have found and got familiar with the followingals from Google — [IlI], [IV], [V], [VI] and [VII]

and | intend to make use of them all in later stagjehe project.

Since the HCC website has to be optimized for Carohronment, | also had a look at Seznam
[VIl], which is the mostly used search engine Ire tCzech Republic, apart from Google. This
search engine provides suggestion of query stangisthe amount of similar searches in the past. |

will use this facility later for determining the si&keywords for which to optimize landing pages.

Activity 2
Research (thoroughly) how to optimize web pages faearch engines, in other words examine

the SEO (search engine optimisation) techniques (ihi special attention to Google)

At this stage, | learned most information from ftig¢ book, particularly from chapters 10, 11, 12
and 13. | also learned some other topics, relaiqusychology (chapter 4 — How searchers work)
and search marketing management and strategigstéch® to 9). | found chapters 5-9 valuable for
getting the idea of how to execute a search encangpaign in a large scale website with tens of
web developers but for the purpose of this projecannot utilize most of the approaches, mainly
because the project would then exceed the exteadnetl. The practical part of the SEO



optimization will mostly revolve around followingstructions and advice from chapters 10 to 13.

The other chapters helped me to get a more theatgtiasp of the subject in a wider perspective.
...and tools used for SEO

For the Czech environment, | find the [IX] of pattiar use for selecting keywords. Another tools |
will probably use are [X] and [XI].

Activity 3
Examine the following W3C standards: XHTML, CSS (Cacading Style Sheets), WAI (Web

accessibility Initiative).

As | am fairly familiar with XHTML and CSS, | conn&ated on WAI — | read through the [5] book
and skimmed the [6] book. | incorporated the apghea found in [5] into the HTML code | started
retransforming in the following stage. The othepkd6] proved to only reiterate the principles
from [5], so | chose [5] as the core guide formefg the pages in later stages.

In order to rigorously separate information, fortimgt and visual effects, | went through another
book — [7]. This book helped me to get familiartwitp to date JavaScript trends, in particular how
to use DOM. Howevet, will not be able to satisfy the requirementto produce a XHTML valid
output. The reason is that most of the scripts work with HTML Strict and the author did not
examine how to alter the JavaScripts to work witHTXIL, although the differences are quite
substantial. Since the differences between XHTML dnd HTML 4.01 Strict are rather minor, |
decided to use the HTML 4.01 Strict specification.

Activity 4
Transform the existing website, located at www.hccz, into an XHTML 1.0 + CSS 2.0

compliant form (as for dynamic pages, current PHP+MSQL scripts will be reformed)

So far | have created 17 classes, according toUtdé diagrams | handed in before starting
Activity 4. | started transforming the index.phpgpaby subdividing its contents into 9 modules
(located in the layout directory). These modulesdpce the front-end of the website and use the
above mentioned classes as backend. | also tramsflopages for full search, a page with company
information and terms & conditions page accordim\MAl guidelines. What remains in this stage
IS to complete the transformation of functions ke tfunc.php and globalfunc.php modules into
methods of appropriate classes, and alter the -&odt modules which invoke these
functions/methods. The next step will be alteriogne details in HTML output so that it complies

with the WAI guidelines (this is actually the foling stage, according to the project specification)
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Summary

The Gannt Chart does not need to be altered, apltme and actual progress are basically in
agreement. The only minor discrepancy occurredtdygoducing the UML diagrams, illustrating
the old and the new website structure, which isctedrly entered in the Gannt Chart (week 5).

As for the current activities (December/Januaryyplld like to note that | have already worked on
refining titles, description and keywords metatass is a SEO activity, which | should start later

but the circumstances required me to implementgaiBer than planned.

Total time: 139 hours + Monday meetings (8x0.5=drBp=143 hours

Book references

[1] Mike Moran and Bill Hunt: Search Engine Marksgi Inc.

[2] Randolph Hock: Web search engines

[3] Fritz Schneider: How to do everything with Gdeg

[4] Scott Ware: Web Site Optimization

[5] Jim Thatcher: Accessible Web Sites

[6] Michael G. Paciello: Web Accessibility for Pgpe with Disabilities

[7] S. Langridge: DHTML utopia: Modern Web Desigsibg JavaScript & DOM

Website references

[1] http://labs.google.com/papers.html

[11] http://portal.acm.org/ft_gateway.cfm?id=1083Fype=pdf&coll=
GUIDE&dI=GUIDE&CFID=8651507&CFTOKEN=57059753

[111] https://www.google.com/webmasters/tools/daagprotocol.html
[IV] https://adwords.google.com/select/Keyword T oxti&rnal

[V] http://www.googlerankings.com/index.php

[VI] https://lwww.google.com/webmasters/tools/siteoxiew?hl=en
[VI1] http://www.googleanalytics.com

[VI] http://www.seznam.cz

[IX] http://www.etarget.cz/

[X] http://www.digitalpoint.com/tools/keywords/

[XI1] http://www.i-asap.net/nastroje-linkreport.php

-68 -



