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Abstract-Characterizing Web content is important for
modeling. Web behavior which isin turn more crucial to the
appropriate evolution of Web protocols and systems. Thisreport
gathers the results and conclusions from the analysis of a wide
random set of web pages. There are several option for the focus
of web characterization. Here we focus on the content; such as
the structure of a web page, the size, the cachability, the number
and the type of objects. We want to simplify the diverse web
contentsinto one standard web page.
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I.  INTRODUCTION

Partof the Inverted CapacityExtendedEngineering
Experiment (ICE®)project conductedat the Centre for
AdvancedInternet Architectures(CAIA) has beenthe
developmenbf tools to simulate,testand characterize
invertedcapacitynetworks.In sucha network,theactual
low-bandwidth last-mile becomesa high bandwidth
servicein the order of multi-megabitsor evengigabits
persecondsThe currentratio of edgeto corebandwidth
will be inverted. This highly increasedaccessnetwork
allows any customerwith sufficient storagecapacityto
act as a possible content cache for other nearby
neighborhoodsBeing able to pushthe contentcloseto
the user obviously brings a relevant decreasein
downloadtime. The goal of the researchs to examine
the benefitsanddraw backsof suchan architectureand
evaluatethe end result on the all important metric of
web page download time.

Part of this project is to createa tool that will
simulate inverted capacity and traditional networks.
However, before such a tool could be developed,the
answerto the question:*What constitutesa typical web
page?”had to be answered.We neededto know the
distribution of type, size and cachability of objects
containedin averageweb pagesso asto decideif the
benefitsof usinganinvertedcapacityarchitecturevould
be worthwhile.

We found that the complexweb contentseenon the
Internettoday cannotbe generalizednto a single mold.
Insteaddifferentcategoriesreneededn orderto group
web pagesof similar genres.By finding the typical
characteristicgor eachcategoryof web page,we will
gain insight that can be leveragedto develop the
required simulation tool.

Il.  BackGrounD

Thereareafew projectsthatareinvestigatingsimilar
areascoveredby the ICE® project. However,there has

beenno known work done do date that attemptsto
characterizeveb pagesbasedon the propertiesof the
web objects they contain.

Recentprojects have investigatedone of the most
fundamentalaspectsof web caching: the modeling of
content modification dynamics of web objects [1][2].

Other researchhas investigatedthe content of the
World Wide Web, but focusedmore on network layer
issuessuchas domainnames,protocol and port usage,
etc. [3].

I1l.  Data GATHERING

A. Theweb crawler

We used a modified version of the LARM web
crawler[4], whichis partof the ApacheJakartaProject
[5], to gather the statisticsfor this report. This tool
crawlsa userconfiguredsetof web pagesandcreatesan
index file containing the links between the URLSs.

In order to collect object statisticsfor the visited
sites, the crawler was modified to store the details of
each web page into a databaseThe parametersthe
crawler records into the databaseare configurable.
Typical parametersnclude numberof objects,the type
of the objects,the size of the objects,the cachabilityof
the document and its objects, etc..

IV. ResuLts

The crawler was set to follow a list of 10000 web
pagesandrecordthe type, size and cachability of each
object containedin eachof the pages.The list of web
pagesto crawl was randomlyselectedrom the logs of
an Internet web proxy [6].

Note that becauseour crawler was going througha
proxy that blockssomepagesthetotal numberof pages
stored in our database for analysis came to 8202.

We definethe following termsfor the contextof this
paper:
« adocument:hisis a HTML documentthatwill be
analyzed by the crawler (also called web page).

« An object: A documentcontainsmany objects(also
called children), theseobjectscan be images(jpegs
or gifs), frames,scriptsetc.. The documentitself is
also considered to be an object.

« An objecttype: The type of the objectrefersto the
type of tag with which the objectis linked to the
document.Table 1 gives a list of the typical link

1 This work was performed while working for Swinburne University of Technology. Wendy Vanhonacker can be contacted at wendy@vanhonacker.ch
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types we found with their corresponding tag. Each
type are referenced by a number which was produced
by the crawler we used.

Type number Object type Tag
3 Frames FRAME
5 Images IMG
6 Scripts SCRIPT
7 Links LINK
8 Embedded objects EMBED
Other Areas, Unknown AREA, A, ?

Table 1. Object types

Our crawler requests each web page one by one, and
has been configured to not follow any of the links
contained in the specified web pages.

The basic output of the crawler is a table with one
record for each object. Each record consists of the
following fields:

« object ID: the crawler uses a hash function to
generate aunique ID.

- URL: the URL of the object

 referrer: the URL of the HTML document the object
comes from. If the object isthe main HTML text, the
referrer isnull.

- Type: the type of the object is the type of link it is
attached to the main document by, for example
image (IMG tag) or ascript (SCRIPT tag), etc...

Note that since we do not follow links between web
pages, any object that is such alink is not indexed by
the crawler. The net result is we are only analyzing
the objects required to display aweb page.

A. Document cachability

Of 8202 pages, about 5460 pages, or 66.6%, were
non cachable.

B. Object type distribution
The total number of objects was 90833.

The concern here was to define how many objects a
document had on average and what type they were.
Figure 1 shows the frequency distribution of the typical
object types within the examined documents.

Figure 2 to Figure 5 show the distribution of each
objects types: images, scripts, frames, embedded
objects, links.

As you can see, on those figures, most of the
documents do not have a lot of objects. From further
research, we found that 19% of the documents do not
have any objects at all. The average number of objectsis
close to 10 objects, but the median is 4 objects. That is
because 64% of pages had less than 10 objects, but a
few pages have a high number of objects which skew
my results. The maximum number of objects found is
224.
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Figure 1 Distrbution of types on atotal of 8202 documents
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Figure 2 Frequency distribution of images (object type 5)
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Figure 3 Frequency distribution of scripts (object type 6)
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Figure 4 Frequency distribution of embedded objects (object type 8)
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C. Thesizedistribution

Size of objects is possibly the most important object
attribute, as it is the main influence on object download
time. Figure 7 plots the distribution of the object size
and separated the objects per abject type.

Most objects are between 100bytes and 10kbytes in
size. The average size of frames is approximately
7kbytes and the average for images, scripts and linksis
approximately 4kbytes.
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Figure 7 Distribution of sizein bytes
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D. Object cachability distribution

This part is aso influential in the computation of
download time. If an object is cachable, then the client
can download it from a closer server (cache) instead of
the remote server. The download time is thus shorter.

Figure 8 shows the distribution of cachable objects
over the whole set of documents.
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Figure 8 Distribution of cachable objects per object type

In order to have an actua feeling for these results,
Figure 9 is the plot of the distribution of cachable
objects versus al objects. As you can see the number of
cachable objects versus the total number of objects are
almost the same: We found that around 85% of objects
are cachable.
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Figure 9 Percentage of cachable objects versus the number of objects

Table 2 summarizes the results. Here we compute the
percentage of cachable objects overal objects of the
same type. As you can see the percentage of cachable
objects depends alot on the type of the object. Thisisa
little obvious since for example, objects of link type 3
which are frames, have a low percentage of cachability
(45%): this is due to the fact that most of the time
frames are generated dynamically from a query, thus not
cachable.
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LinkType | Total Total % Total size Total size % of bytes
Cachable | Cachable (bytes) Cachable (bytes) |~ Cachable

3 798 363 45.49 5603360 1931444 3447

5 75713 69419 91.61 311047600 293237809 94.27

6 5220 3873 742 24392656 19708856 80.8

7 2933 2636 89.87 12745938 11148572 87.47

8 1208 1080 89.4 56716600 53933701 95.09

Table2: Distribution of cachability

The percentageof cachable objects versus the
percentag®f cachablebytesstayspretty closetogether.
If the percentagef cachablebyteswas higherthanthe
percentagef objectscachablethat would have meant
that bigger objects are tend more to be cachedthan
others.Sincewe don;t havethis difference,this means

We can thus create one generalizedweb page for
eachclass;and the resulting 8 templatescan then be
usedas a good approximationfor the varioustypes of
available web content.

V. ConcLusioN

This reportoutlinesthe resultsof theanalysisof a set
of randomweb pagesThe goal beingthe definition of a
single standard web page.

In orderto do so,we characterizethe main concepts
of a web page,suchas the distribution of objectsin a
documentthe cachabilityof the documentand alsothe
size and cachability of the objects.

It is possibleto createa standardpageby averaging
everyresult,but we concludedhat it wasmorerelevant

that people do not really tend to cache big objects, whidim have a number of classes to represent all web content.

they should do!

E. Analysis

We could try to define a standardpagefrom these
resultsby taking the averagedor eachof the observed
parametersHowever,it is clearthat the distribution is
too diverseto generalizehis much.For example 66.6%
of documents are non-cachable.If we define our
standaraddocumento be non-cachablewe automatically
omit 30% of sampledocumentsintuition also tells us
that there are too may different types of pageson the
web to fit to a single template.

To remedythis problem,we decidedto separatehe
web documentsinto a few classesdependingon the
following variables:

- whether or not the web page is cachable
« whether or not it has children

« whether the children are all cachable, non cachable g}

a mixture of both.

We sortedour sampleof web pagesnto theresulting
8 classesFigure10 showsthe frequencydistributionfor
the web pages belonging to each class.
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Figure10 web page class distribution
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We proposed 8 different classes, depending on
document cachability, number of objects, and the
cachability of the document'sobjects.If we createone
templatefor eachof thesecategoriesye end up with a
set of documents to approximate all web content.
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