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Abstract: Efficient search engines enable the end user to avail the target information as early as and as accurately as possible. Search engine
optimization conforms to the act of optimizing the webpage in particular and a website in general so as to acquire a highest ranking in search
engine results. The ranking is based on some pre-defined criteria which SEO encapsulates for generating right signal to the search engine. The
basic methodology adopted for this purpose primarily focuses on enriching the website content and improving readability by making the web
pages more search engine friendly. Several optimization tools exist for rendering the website search engine friendly. But all these tools operate
like a black box where the internal details are not immediately revealed to an end user. To facilitate this, in the current work the authors have
designed and developed a simulation tool for testing w3C compliance which is a necessary condition for making a webpage search engine
friendly. The browsers do not complain against the violation of W3C compliance rules, however such violations do result in rendering the web
page invisible to the search engine which in turn results less network traffic flow to the website. Among other things W3C and CSS compliance
are the most basic rules which a website designer cannot afford to ignore. In the current work, the tool is designed and developed for the purpose
which accepts an HTML document and computes its W3C compliance score. The tool meticulously analyzes the HTML code and generates
several reports conforming to violation of rules, if any. Further, the tool has the provision for converting the document into W3C compliance

document based on the specified ruleset.Finally, the tool has been tested by applying it to the case study of a hypothetical organization.
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1. INTRODUCTION

In the era of Internet and worldwide web, digital marketing
has emerged as the most promising and powerful trend in
marketing which focuses on retaining the existing customers
and acquiring the new customers based on the digital
content. Academic institutions are not an exception to this.
Due to the extensive competition among educational
institutions for acquiring quality students, institutions are
also adopting these advanced cutting edge technologies in
establishing their brand names and reaching the aspirants
across the globe. There is vast amount of digital content
already present on Internet and more content is constantly
generated at an exponential rate. Due to an intense
competition, every organization intends to see itself at the
top of the content generated by the search engines. It has
been predicted that in the coming decade, in this entire
competition only those organizations which quickly adopt
themselves to these cutting edge technologies will survive
which gives them an upper hand over their competitors and
will consequently be the emerging winners conforming to
the Darwinian principle of survival of the fittest. Currently
most of the academic institutions are adopting Search
Engine Optimization (SEO) for rendering their sites search
engine friendly thereby sailing up to higher positions in
search engine results.

Search engine optimization is a digital marketing
methodology dealing with the measures taken towards
improvement of a ranking of a website in search engine
results thereby resulting in an increase in page views. SEO
optimization can be achieved with the help of a set of rules
pertaining to keyword selection, image optimization,
focusing on rich web content to name a few which in turn
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renders the website search engine friendly. There exist a
fistful of freelancing companies providing these facilities.
SEO focuses on improving web visibility through a set of
specific keywords. SEO in essence is a guiding theory for
increasing web traffic. Keyword is the most crucial factor
which plays a key role in influencing search engine results
to a large extent. The generic optimization principle namely,
early termination technique is employed by majority of
search engines which involves computation of results based
on indexing and employing pruning techniques which
reduces the huge computational task involved in exhaustive
traversal.

The most challenging task for the search engine is the
tremendous workload to be handled by it and on an average
the typical search engine needs to address hundreds of
millions of queries on per-day basis involving billions of
documents. Search engine addresses this issue by involving
millions of machines distributed over multiple data centers
with an intention to reduce query processing cost.The SEO
techniques primarily fall into two distinct categories

e  On-site optimization
e  Off-site optimization

On-site optimization demands meticulous attention
during the phase of website development targeting domain
names, file names, directory structure, title, keyword
selection and keyword density. Another area which requires
meticulous attention is keyword consistency within the
headings, anchor tags, alternate tags, descriptions etc.

Off-site optimization on the other hand focuses on
inclusion of a website on various social networking sites for
increasing network traffic to the website, availing a reputed
web hosting service, blog publishing, link building etc. The
parameter employed for measuring the off-site optimization
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is Click-Through-Rate (CTR) of a website which is
computed by dividing the number of times the page
containing the link is displayed by number of times the link
is clicked. For example if the page containing the link is
clicked 10,000 times and the link is clicked 100 times, then
CTR for the page is (100/10000)*100 % = 1%.

SEO optimization is based on four optimization
techniques: structure optimization, keyword optimization,
content optimization and link optimization. In the current
work, authors focus on content optimization based on few
key rules and validate the HTML document against those
rules. Based on the validation process a compliance score is
assigned to the document. The tool also contains the
provision for converting invalid HTML documents into their
valid counterparts. Currently, the tool operates only with a
few set of rules which can easily be extended to incorporate
additional rules.

2. LITERATURE REVIEW

With the rapid evolution of information technology and
explosion in the number of websites, SEO technology is
continuously gaining a tremendous importance and is
catching the attention of every website developer. SEO
techniques focus on few parameters pertaining to keyword
selection, back linking, rich dynamic content and target
towards gaining a better ranking in the search engine results
[1, 2]. Website promotion is just a single application of SEO
technology. The application of search engine optimization is
many fold. Apart from improving the page ranking, there are
numerous applications which exploit search engine
optimization techniques such as spamming application, six
sigma management application for which SEO provides a
conceptual background [2 -4]. The guidelines for building
search engine friendly websites resulting in optimization of
search queries have been presented [5-7]. Further, the
authors present a review of search engine optimization tool
as a part of digital marketing regime. Different categories of
SEO tools are highlighted to aid website promotion. Search
engine filtering system based on two-tier link extractor is
presented to decrease the traffic of irrelevant pages in search
result [8]. Search engine optimization based on soft
computing technique is presented by Wang et.al [9] where a
back propagation learning method of a neural network is
employed for speedy retrieval of data from the web. Web
caching based on semantic web technique is employed for
designing a cluster of search engines with a goal to reduce
load on the web server and latency time [10]. The different
algorithms, lowest relative value algorithm, LUV algorithm
and least weighted usage algorithm are employed to study
their relative merits and demerits.

Research Gaps

Most of the work on search engine optimization
techniques focus on on-site and off-site optimization
techniques and primary focus is on keyword optimization.
There are no simulation tools available for revealing the
basic operation of these optimization tools. To account for
this the current research focuses on design and development
of simulation tool for testing SEO compliance of a website.
The scope of the tool is rather too restricted to account for
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only the partial content optimization. The paper provides the
first hand information for new researchers in this area.

3. CONCEPTUAL MODEL DESIGN

A. Problem Definition
XYZ institute is a leading management institute in south
western Maharashtra accredited by NACC with “A” grade.
The institute has in-house website development team which
is actively involved in maintenance of the website. The
management of the institute is interested in improving the
website ranking in search engine queries.

B. Proposed Solution

The problem can be addressed at two levels.

As a first alternative, hiring a freelancer, who
works for 25% cheaper than SEO company. But at the same
time it can be risky and time consuming as freelancer many
not be aware of the specificwebsite strategy and may
struggle to understand the exact needs. Finding a good
freelancer is time consuming and is more often a trial and
error process.

Current Status
There are plethora of free and open source tools available on
Internet which enable the analysis of the website content and
give SEO ranking of the website. The tools generate the
report pertaining to

e W3C Compliance Test

e CSS Compliance Test

o Keyword Analysis

e  Broken links analysis
and suggest improvements for making the website SEO
affine.

As a second alternative, the in-house tool can be
designed and developed for verifying W3C and CSS
Compliance which can then be input to available tools for
improving it further. This enables the website to rank top in
search engine results thereby improving the volume of
traffic towards website by search engine. This demands the
technical expertise which may be expected from XYZ
institution due to the availability of in-house website
development team.

In a simpler manner, at a first level search engine
optimization can be achieved by targeting search terms
which commonly include title, description, keywords,
headings and alternate text. Few prominent rules for SEO
are listed below:

C. Few Prominent Rules for SEO
Optimization rules exist on HTML filename and several
HTML elements such as title, anchor element etc.
e Matching filenames with a page title
e Using hyphens rather than keyword for separating
keywords.
o File size restriction to 101K, since text above it is
chopped by most of the search engines.
e No use of frames and JavaScript embedded in
HTML
e Usage of more text than HTML elements
e Using meta tag with the attribute “name” set to
“keywords” and the “content” attribute listing
about 25-30 keywords.
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e Using Meta tag with the attribute “name” set to
“description” and the “content” attribute listing

validator.w3.org

Every tag must be closed explicitly. Empty tag

about 150 characters. Rules of W3C Compliance
e Limiting title size to maximum 9 words or 60 1.
characters.

e Adding title to anchor element.

D. W3C Compliance Test
Browsers do not consider any violation against W3C
compliance but search engines do. On useful link to validate
the webpage is

Nogkown

E. Application Architecture

must use terminating slash.

The head tag is mandatory.

All tags must be in lower case.

All attributes must be enclosed in double quotes.
Form tags cannot be nested.

Use entity references wherever necessary.

CSS rules should be in lower case.

The application architecture and operation of SEO analysis tool is presented in Figure 1.

SEO
Analysis

Web Page

Tool

SEO

Compliance

Report

Compliance % <= 10

Compliance % = 10

Modify
Webpage

SEO Compatible
Webpage

Figure 1. Application Architecture of SEO Analysis Tool

The various steps involved in testing SEO compliance are depicted below:
1. Accept a webpage from the end user.

2. Check no. of significant rules ( A rule is considered to be significant if the corresponding element exists in an input web

page)
3. Distribute the percentage among the significant rules equally.
4. Analyze the webpage and generate SEO compliance report.
5. Modify the webpage to render it more SEO friendly.

The tool operates by accepting an HTML document from an end user. HTML document is then analyzed to check the
presence of some prominent tags. Seven rules for W3C compliance stated above are considered. Out of the seven rules stated
above, some rules may be insignificant under the context based on the structure of HTML document input by an end user. The
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primary focus is in locating un-terminated tags, unquoted attributes, missing head element etc. The score is equally distributed
among the tags present and finally the SEO compliance score for the current ruleset is computed.

F. Implementation of Rules

All the seven rules carry equal priority and the percentage score reserved for each rule is given by,
Percentage = 100/ N

where, N is the number of significance rules.

The net score is computed using the formula
2 Si

where 1 <=i <=N

The computation of a score for first four rules is depicted below:
Implementation of Rule 1:
The rule for the matching tags (un-terminated tags) is,
S=E+T
where, S, E and T refer to the no of start tags, end tags and terminating tags, respectively.

The score awarded after testing rule 1 is
Score; = (Percentage) * (E+T) /S

Implementation of Rule 2:
Implementation of rule 2 is trivial since the full/zero score is awarded based on the presence/absence of a head node.

Implementation of Rule 3:
Scores= (Percentage) *L/ T
where T has the same meaning as above and L is the number of tags in lower case.

Implementation of Rule 4:

Score,= (Percentage) *Q/ A
where Q is the total number of quoted attributes and A is the total number of attributes.
The final SEO compliance score is then given by,

S= S]_ + Sz L +S7

4. RESULTS AND DISCUSSIONS

The model proposed above is implemented in Visual Basic 6 and is applied to the case study of XYZ educational
institute stated above. The partial source code for implementation of tool is listed in Appendix A. The tool is tested for different
test cases to check its validity and scope. The tool is also compared with the markup validation service provided by W3C by
employing the website validator.w3c.org. The results are depicted in Figure 2(a) - Figure 2(d)

i
i
<]

- » O | wi.org w

Markup Validation Service

Check the markup (HTML, XHTML, .} of Wab

Jump To: Notes and Potential Issues Validation Output

Ermrors found while checking this document as HTML 4.01 Transitional!

Result: 3 Erors, 4 waming(s)

Browse...
File : I J
tise the file selection box above if you wish fo re-validate the uploaded fie seo him!
Encoding: utf-8 (detect aulomatically)
Doctype: HTML 4.01 Transitional {detoct automatically) |

Root Element:  htm|

The W3C validators are developed with assistance from the Mozilla Foundation, and supported by community donations o
Donate and help us build better tools for a better web.

mozilla =3

Options

] Show Source [Ishow Outline @ List C Group Error by Type

[validate error pages [verbose Output [Iciean up Markup with HTML-Tidy

Hlgx on the options Is avalabie _i{ﬂ"’_!'djﬂe_

Note<s and Potential Issiiesg
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Markup Validation Service

b documents

51
Options
[Jshow Source [Jshow Outline ® List Messages Sequentially O Group Error Messages by Type
[Ivalidate error pages [IVerbose Output
Help on the options is avaiable

JumpTo:  Notes and Potential lssues

Validation Output Congratulations - lcons

This document was Tentatively checked as

Result  Tenatively passed, 4 warning(s)

o Browse...
File: I 4
Use the file selection box above if you wish lo re-validale the uploaded file seo2 himl
Encoding:  uti-8
Doctype: HTML 4.01 Transitional
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Root Element:  himl

[detect

The W3C validators are hosted on server technology donated by HP, and supported by community donations.
Donate and help us build better tools for a better web.
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Vahdation Uutput: 4 Warnings
Below is a list of the waming messaga(s) produced when chacking your document.
1. Line & Column 7: NET-enabling start-tag requires SHORTTAG YES
<hzl>
Fer the current documenl, the vabdalor inberprels stirgs B <FO0 /> acoondeng (o legacy nules thal break the expeclabions of mes! authers and hus cause conlusang warmings and eror messeges rom the valdaor. This

inferpretahon & nggered by HTML 4 cocuments o other SGML-based HTUML documents. To avosd the messages, Smply remove he °° character m such confexds. NE If you expect <500 /> 1o be infarprated 25 an XML
compatible "self-closing” tag, than you reed to use XHTML or HTMLS

This warring and ralated emors may ak
vitlug.

[ | by & ung ibute value containing one of more 7. Example. <2 hrefs=hrep:/

C</ax. Insuch cases, the solution & o pul quotation marks around tha

Congratulations

The uploaded document “seo2 hml” was fentatively checked as HTML 4.01 Transifional. This means that with the use of some fallback or overnde mechanism, we successfully parformed a formal validation
of it. In other words, the document would validate as HTML 4.01 Transitional if you changad the markup to match the changes we have performed automatically, but it will not be valid until you make
these changes. The parser implementations we used for this check are based on OpenSP (SGMLXML).

Validating C55 Style Sheets
If you use CS5 in your document, you can chack it using the W3C C55 Validation Service,

Home About.. Mews Docs Help & FAQ Feedback Contribute

Figure 2(a)-2(d) Reports Generated by W3C Validator Tool
Figure 3and 4 shows the keyword analysis and SEO score computed by employing open source SEO tools freely available on
Internet.

< C | @ Secure | hitps//keywordtool.io/se 1 %language=enficateg e | @
‘ Find Keywords  Analyze Competitors Check Search Volume Keyword Tool Pro APl Access -~  Login
Google YouTube Bing Amazon eBay App Store
All = csiber India w | English v n
Filter Resuits ~ Keyword Suggestions  Questions sortby  Keywords - ascending -
Negative Keywords ¢ ~  Search for "csiber" found 72 unique keywords S Copy al

Want to get up to 2x more keywords instead? Subscribe to Keyword Tool Pro now!

¥ Keywords & Search Volume © CPC O Competition &
csiber logo
cyber crime Do You Need This Information?

Keyword Tool Pro Provides Search Volume Data
For English Keywords. Try It Now!

csiber kolhapur msw

csi berkeley

csiber result 2017
csiber kolhapur courses

csiber result

Figure 3. Keyword Analysis Tool
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« C | © www.checkseoreports.com/domain/siberindia.edu.ir #| @ @

‘ Check SEO Reports Home  SitevsSite  RecentSites  Contact @EN  Login signUp

. . . /i e
Swerndiacduin  TIF TOFFLTES Fapiea, | s

[l Overview b
Q SEO > NP )
Siberindia.edu.in
& Usablty > December, 28 2017 07:34:22 PM 2
0 Mobile > Qi /
0 48
+ Technologies ¥ g Score
&) Sodial > O Errors - =
& Visitors >

% Link Analysis >

Figure 4. Open Source Software for Computation of SEO Score

Figure 5(a)- Figure 5(d) shows the GUI of W3C validator tool implemented by the authors. Figure 5(a) depicts the ruleset
currently employed by the tool. On analyzing the HTML document entered by the end user for the presence and absence of certain
tags, the evaluation criteria computed by the tool is depicted in Figure 5(b). Figure 5(c) depicts in-depth analysis of HTML tag set.
Based on the compliance of the rules, the score is computed and is displayed to an end user as depicted in Figure 6(a) and 6(b) for
two different HTML documents.

B form1 = a X
View Analyze Report

Google

20 Naalysks Toor =~
exeite! N G
w! mrtm@’ ® Chores

Some Prominent SEO Rules

sr.No |[Rule
1./Every tag must be closed explicitly. Empty tag must use ferminating slash
The head tag is mandatory

2,
3. All tags must be in lower case

.| All attributes must be enclosed in double quotes
5.

6.

7.

Form tags cannot be nested

Use entity references wherever necessary
S8 rules should be in lower case
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B Form1 7T a X
View Analyze Repot

Evaluation Scheme for H:\seo2.html

Significant (Yes/No) | Percentage (%)
|

05 Formi e
View Anahyze Report

Inkteomi

HTML Page Analysis for H:\seo2.html

HTML Element | Total [correct Incorrect

Tags 17 Total Tags, 15 Lowercase Tags 2 Uppercase Tags|
Aftributes 4 Total Attributes 1 Quoted Aftributes 3 Attributes without Quotes)
Start Tags 17 Total Start Tags

End Tags 7 Total End Tags

Terminated Tags 0 Total Terminated Tags

Non-Terminated Tag| 3 Total Empty Tags

Figure 5(a)-5(d) GUI of Custom W3C Validator Tool
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& Formi a x
View Analyze Report
- Google
Fr—
i N 1 = ;‘ msn® ([, \ENaltavista
] by \ A AOL
too; ~ &
z 5 3 uvertmsa @ %
Evaluation Scheme
Rule (Yes/No) |Percentage (%) __|Percentag
1|Yes 25% 25%)
2|Yes 25% 0%
3|Yes 25% 25%)
4 Yes %% 0%|
§/No 0% 0%|
&|No 0% 0%|
7|Ne 0% 0%|
SEO Compliance Score  50%
520 *
1 Tag(s) of 7 total tags do not match.,
0K ]
B Form1 a X

View Analyze Report

_—
2 - el - 7 .,..,,v(f/ "‘.“a:z':s“’
S0 Qubysls foor =9

Inktemi

Evaluation Scheme

Rule | Significant YesiNo] [Percentage (%) [Percentage Asaigneds)
s 2% 2. 4285T14286714%
2|Yes 25% 25%)
3|Yes 25% 25%)
4 Yes 25% 28%
§|No 0% 0%)|
6|No 0% 0%|
7|No 0% 0%

SEO Compliance Score  96.42857142¢

Figure 6(a)-6(b) SEO Compliance Score Computed by Custom W3C Validator Tool

Figures 7(a)-(c) report the analysis of HTML document, seo2.html, with Figure 8. depicting the report generated by the tool in text
format.
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View Analyze Convert Report

HTML Page Analysis for D:\seo2.html

HTML Element Total Correct Incorrect

Tags 17 Total Tags 15 Lowercase Tags 2 Uppercase Tags
Attributes 4 Total Attributes| 2 Quoted Attributes 2 Attributes without Quotes
Start Tags 17 Total Start Tags

End Tags 7 Tofal End Tags

Terminated Tags 1 Tofal Terminated Tags

Non-Terminated Tag| 2 Total Non-Terminated Tags

Virw Anshze Comert Report

Evaluation Scheme

Rule _|Significant (Yes/l | ws | 4
1) Yes 25.00%
2{Yes 25.00%
3|Yes 26.00%
4|Yes 2.00%
G|Ho 00.00%
§|Ne 00.00%
7|Ho 00.00%

SEO Compliance Score  35.42%
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P

M:| seo.htmltxt - Motepad

EENEEN)

File Edit Forrmat  MWiews Help

TR R R U R W O T R T R O T R O R R R R R R R R R

SEC Compliance Report

AR R R R R R R R SRR R R R R R SRR SRR R SRR R R SRR SRR R TR T S S SR SR S

JHead tag s missing
W Total Tags 1z

Uppercase Tags @ 1

Lowercase Tags 11
'Start Tags 12
:End Tags @ 4
I Terminated Tags : O
Mon-Terminated Tags : 4

TP TR T R O R R T T T TR R R R RO R R R O

SEQ Compliance scare 35.42%

AR R R R R R R R SRR R R R R R SRR SRR R SRR R R SRR SRR R TR T S S SR SR S

Figure 8. Report Generated by the W3C Validation Tool in Text Format

Converting the Invalid HTML document in to Valid HTML Document.

The structure of HTML document, “seo.html” input to the tool is shown in Figure 9. As revealed from the HTML content head

tag is missing, some tags (hr and html end tag) are in uppercase. Br tags are not terminated.
mj sea.html - Motepad

= E |

File Edit Format  Wiew Help

khtml =
<hody
<hlstesting seo friendliness of a web page</hl=
<HR >
<hr s
<hr
<font size=5% color=bTuexhello seo< font:
<font size=5% color=greenzhello seo</ font:>
</ hodys
</ HTML>

",

4

Figure 9. Structure of HTML Document

Figure 10(a) and (b) depict the report generated on performing the tag analysis by the tool in grid and text format, respectively.
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View Anshze Comert feport

Google

HTML Page Analysis for D:\seo.html

HTML Element Tokal

Tage 13 Total Tage
Attributes 4 Tatal Atrlbutes
Efart Tags 13 Tokal Start Tags

End Tage 4§ Total End Tage
Terminated Tags 1 Total Terminated Tags
Non-Terminated Tag| 2 Total Non-Terminated Tags

|Cnrr|et ]In:enwl

11 Lowercace Tage 2 Upparcase Tage
0 Quoted Attributes 4 Aiributes without Quetes

Wiew

ﬁ seo.htmltxt - Notepad

Eile Edit  Format  Miew Help

Head Tag 1s missing
Total Tags 13
Uppercase Tags @ 2
Lowercase Tags @ 11
Start Tags @ 13

End Tags : §

Terminated Tags

SED Compliance Sscore

T R TR T R R R R T W R R R Y R T T R R R R R U R i R R

SECQ Compliance Report

AR AR AR R R R R R R R R R R R R R SR SRR SRR SRR R TR SR TR R R L T T R R S

Mon-Terminated Tags : 2

T T T O T O T T T T W R R T R T R T R R R T R T T R R R R R

30.90% i

T R TR T R R R R T W R R R Y R T T R R R R R U R i R R

m

1

-

o

Figure 10(a)-(b). Report Generated by the W3C Validation Tool on Performing Tag Analysis

On selecting the, “Convert” option from the main

menu, a new file with the name <filename>_new.html is created taking care of

all the rules, where <filename> is the primary filename of the HTML file entered by an end user. The structure of the new
document created by the tool is shown in Figure 11.
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E seo_new.html - Notepad E@g

File Edit Faormat Miew Help

khtml =

<heads> i
<titlesxDihvseon. html< it e

</heads

<hody>

<hls>testing seo friendliness of a web page</hl=

<hr =

<hr />

<hr />

<font size="5" color="bTue"=hello seo</font:>

<font size="5%" color="green"shello seo</font:>

<Xbud¥> | 4

</html =

|3

m

Figure 11. Structure of the Valid HTML Document Generated by the Tool
On analyzing the converted HTML document, the reports generated by the tool are depicted in Figure 12.

,

Tags rmatch.,

M feml
View Amibme Comvert Report

Coug\l\c
d';‘(km_\. y o AoL
. . w! overtuee @x _b %

laktomi

HTML Page Analysis for D:\seo_new.html

HTML Element Total Comect Incomrect

Tags 17 Total Tags 17 Lowercase Tags 0 Uppercase Tags
Affributes 4 Total Atfributes 4 Quoted Atributes 0 Attributes without Quotes
Start Tags 17 Total Start Tags

End Tags 7 Total End Tags

Terminated Tags 3 Tofal Terminated Tags
Hon-Terminated Tag| O Total Hon-Terminated Tags
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9 Faml
View Arubyze Comvert Report

SO h

Evaluation Scheme

Rule Significant (Yes/Ho) |P|ml||g| %) |P|re|n|||l Agsigned(s)

1| Yes 25.00% 25.00%]
2fYes 25.00% 25.00%]
3|Yes 25.00% 25.00%
4|Yes 25.00% 25.00%

3| Ho 00.00% 00.00%,
§|Ho 00.00% 00.00%,
1| He 00.00% 00.00%,

SEOQ Compliance Score  100.00%

,

Report sawved as Dhseo_new hirml b

ﬁ seo_new.html.ixt - Notepad Elﬂlg

Eile Edit Forrmat  Wiewe Help
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Start Tags : 17

End Tags : 7
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Figure 12. Reports Generated on Analyzing HTML Document Generated by Tool
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5. CONCLUSIONS AND SCOPE FOR FUTURE
WORK

Search engine optimization conforms to the act of
optimizing the website so as to acquire a highest ranking in
search engine results. The ranking is based on some pre-
defined criteria which SEO encapsulates for generating right
signal to the search engine. Hence knowledge of these
criteria enables in rendering the website visible to most of
the search engines and being listed at the top of the search
results generated by a search engine. In the current research,
the authors have considered a set of validation rules for
W3C compliance and a tool is designed and implemented to
generate a W3C Compliance score for a web page. The tool
also enables converting an invalid HTML document to its
valid counterpart by incorporating the necessary changes to
the document by referring to the rule set. The tool acts as a
first-hand simulation tool to understand search engine
optimization issues. The scope of the tool can be further
broadened to incorporate few more rules corresponding to
page ranking, back linking, keyword density calculation etc.
to widen its scope.
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Appendix A

Partial Source Code for Implementation of SEO Compliance Test Tool in Visual Basic 6
head = False Wend
forml = False Wend
css = False Close #1
Tagupper = False
uppercnt = 0 Open filename For Input As #1
cattr =0 While (EOF(1) = False)
tattr =0 Input #1, Linel
total = 0 n = InStr(1, Linel, "=")

mnuEvaluation_Click

If (head = True) Then
total = total + percentage
End If

Open filename For Input As #1
While (EOF(1) = False)
Input #1, Linel
n = InStr(1, Linel, "<"
m = InStr(1, Linel, ">"

While (n >0 And m > 0)
Tag = Mid(Linel,n+ 1, m-2)
If (Tag = UCase(Tag)) Then
Tagupper = True
uppercnt = uppercnt + 1
End If
n = InStr(n + 1, Linel, "<"
m = InStr(m + 1, Linel, ">"
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While (n > 0)
n = InStr(n + 1, Linel, "=")
tattr = tattr + 1
Wend
Wend
Close #1

Open filename For Input As #1
While (EOF(1) = False)
Input #1, Linel
n = InStr(1, Linel, "=")
m = Mid(Linel,n+1,1)

While (n >0 And m =""")

Wendattr = True
n= InStr(n +1, Linell ":n)
m = Mid(Linel, n+ 1, 1)
cattr = cattr + 1

Wend

Close #1

score2 = cattr / tattr * percentage
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count=4

Open filename For Input As #1
While (EOF(1) = False)
Input #1, Linel
n = InStr(1, "<head>", Linel)
If (n>0) Then
head = True
End If

n = InStr(1, "form", Linel)
If (n>0) Then

forml = True

count =count + 1

End If

n = InStr(1, "style", Linel)
If (n>0) Then

css = True

count = count + 1

End If

n = InStr(1, "&", Linel)
If (n>0) Then

entity = True
count = count + 1
End If

Wend

Close #1

percentage = 100 / count

n = countstarttags
m = countemptyendtags
X=n-m

y = countendtags

lowercnt = n - uppercnt

totalent = n

scorel = lowercnt / totalcnt * percentage

If (x=2*y) Then

MsgBox "Tags match.."

Else

MsgBox Abs(x -2 *y) &" Tag(s) of " & X -y +m) & "
total tags do not match.."

End If

diff=(x -y +m) - Abs(x -2 *y)
score = diff / (X - y + m) * percentage

If (head = True) Then

MSFlexGridl.TextMatrix(2, 3) = Format(CStr(percentage),
"##.00") & "%"

Else

MSFlexGrid1.TextMatrix(2, 3) = "00.00%"

End If

If (Tagupper = True) Then

MSFlexGridl.TextMatrix(3, 3) = Format(CStr(scorel),
"##.00") & "%"
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Else

MSFlexGridl.TextMatrix(3, 3) = Format(CStr(percentage),
"##.00") & "%"

End If

End Sub

Private Sub mnuConvert_Click()

Dim Linel As String

fname = Left(filename, Len(filename) - 5)
fname = fname& "_new.html"

Open fname For Output As #2

Open filename For Input As #3

While (EOF(3) = False)

Input #3, Linel

n = InStr(1, Linel, "=")

If (Trim(LCase(Linel)) = "<html>") Then
Print #2, Linel

If (head = False) Then
Print #2, "<head>"
Print #2, vbTab& "<title>" & filename & "</title>"
Print #2, "</head>"
End If
Elself (Trim(LCase(Linel)) = "<hr>") Then
Print #2, "<hr/>"
Elself (Trim(LCase(Linel)) = "<br>") Then
Print #2, "<br/>"
Elself (n > 0) Then
m = Mid(Linel,n+1, 1)
While (n >0 And m > 0)
If (m<>""") Then
s1 = InStr(n, Linel, " ™)
s2 = InStr(n, Linel, ">"
If (s1 >s2) Then
Min =s2
Else
Min =s1
End If
newline = Mid(Linel, 1, n) & """ & Mid(Linel, n + 1,
(Min-n-1)) &"" & Mid(Linel,
(Min), Len(Linel) - Min + 1)
Linel = newline
End If

n = InStr(n + 1, Linel, "=")
m = Mid(Linel,n+1, 1)
Wend
Print #2, LCase(Linel)
Else
Print #2, LCase(Linel)
End If
Wend
Close #3
Close #2

MsgBox "Converted Successfully and Saved As "&fname
Shell ("notepad "&fname)
End Sub

Private Sub mnuEvaluation_Click()
Dim count As Integer
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Dim Linel As String

Labell.Visible = False
MSFlexGridl.Visible = False

CommonDialogl.Action = 1
filename = CommonDialogl.filename
count=4

Open filename For Input As #1

While (EOF(1) = False)
Input #1, Linel
n = InStr(1, "<head>", Linel)

If (n>0) Then
head = True
End If

n = InStr(1, "form", Linel)
If (n>0) Then

forml = True

count =count + 1

End If

n = InStr(1, "style", Linel)
If (n>0) Then

css = True

count = count + 1

End If

n = InStr(1, "&", Linel)
If (n>0) Then

entity = True

count = count + 1

End If

Wend

Close #1

percentage = 100 / count=
End If

End If

End If

End Sub

Private Sub mnuSeoCompliance_Click()
Labell.Caption = "HTML Page Analysis for "& filename

uppercnt = totalcnt - lowercnt
wattr = tattr - cattr

n = countemptyendtags
t=n
n = countstarttags - 2 * countendtags - countemptyendtags

Open filename & ".txt" For Output As #2
Print #2,

L R s s e e S S e S o 2 2 2 2 2 2

kRt &vbCrLf
Print#2," SEO Compliance Report" &vhCrLf
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Print #2,

* *k*k *k*k *k*k *% *k*% *k*k *k*% *%

Fxkddkt &vhCrLf&vbCrLf
If (head = False) Then
Print #2, "Head tag is missing" &vbCrLf
End If
Print #2, "Total Tags : " &totalcnt&vbCrLf
Print #2, "Uppercase Tags : " &uppercnt&vbCrLf
Print #2, "Lowercase Tags : " &lowercnt&vbCrLf
Print #2, "Start Tags : " &countstarttags&vbCrLf
Print #2, "End Tags : " &countendtags&vbCrLf
Print #2, vbTab& "Terminated Tags : " & t &vbCrLf
Print #2, vbTab& "Non-Terminated Tags : " & n &vbCrLf
Print #2,
FxdkdRt &vbCrLf
Print #2, "SEO Compliance Score : " & Label3.Caption
&VbCrLf
Print #2,
NAAAAAKXKAAAAAAAAAAAAAAAAAXAAAAAAAAA AR A hAhAAAAAAAAK
FxdkkRt &vbCrLf
Close #2
MsgBox "Report saved as "& filename & ".txt"
End Sub

Public Function countstarttags() As Integer
Dim Linel As String
Dim cnt As Integer
cnt=0
Close #1
Open filename For Input As #1
While EOF(1) = False
Input #1, Linel
n = InStr(1, Linel, "<"
While (n > 0)
cnt=cnt+1
n = InStr(n + 1, Linel, "<"
Wend
Wend
Close #1
countstarttags = cnt
End Function

Public Function countemptyendtags() As Integer
Dim Linel As String
Dim cnt As Integer
Open filename For Input As #1
cnt=0
While EOF(1) = False
Input #1, Linel
m = InStr(1, Linel, "/>")
While (m > 0)
cnt=cnt+1
m = InStr(m + 1, Linel, "/>")
Wend
Wend
Close #1
countemptyendtags = cnt
End Function

Public Function countendtags() As Integer

Dim Linel As String
Dim cnt As Integer
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cnt=0

Open filename For Input As #1
While EOF(1) = False

Input #1, Linel

n = InStr(1, Linel, "</")
While (n > 0)

cnt=cnt+1
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n = InStr(n + 1, Linel, "</")
Wend
Wend
Close #1
countendtags = cnt
End Function
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