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ABSTRACT

;4:’::: ::mc ‘:'oJ ::eiy on the World Wide Web as a primary information resource, maintaining

P e:;: iisiaries of documms. bealzme.s important for every project. If the document

— ;a;:a:r;:e :rn take the previous .ncr.ﬁon of document consider for the change. Since

o s ly changeon a Pﬂ‘?f, h-auﬂ,g an archive of temporal implementation versions
€0 page allows users to maintain the content of their bookmarks instead of simply the

URL. Also, with a recorded docu 3 i
how the user change, ment history to compare versions of pages over time to see

;:,’r: ;;d; :.: Tmp?ml Smrrh Engine tracks these changes and :;Itmw a user to keep record
e ::ciuu: :specy&mg a date range. The Temporal Search Engine collected and
S S archive gfsearchawe web pagts. This concept is to keep track of the archive
o g a model implementation for viewing the versions of pages, and the differences
imﬂmrae: Also keep the track d“ missing documents. This paper, attempis to discuss
. fmmoddaﬂanpomlmdaw:nmﬁcm&n And also the retrieval
me calculation change and Temporal Search Engine Prolotype model.
Keywords: Temporal, Temporal search Engine, Temporal index, history of documents

Introduction

The World Wide Web is emerging a lot .The content is not

;‘ﬁn‘lﬁébit also the people who are using it. The website is onlydywlmgo t;t::;stg\t}g .

i e ¢ is;earch engine technique gathers and provides you the relevant and
portant information. It is like a snapshot of the Web, ‘However, conventional

search engines only return results for the current state of the Web but they do
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Also the content of bookmarks would not be lost if a page is removed or changed
considerably.

This concept rot only facilitates to take backup but also fast in retrieving the
updated documents. It also facilitates the intranet organization where cne can
always maintain and the supervisor can keep the track to the subordinates. It is
also helpful to the backup mechanism where your older version is always saved.
As add the archive document, A temporal index is updated every time a new
day. The constructing the index however is a server side process that can take
place without users noticing. This indexes decreases in retrieval time is important
to users wishing to utilize the system.

Temporal Knowledge is based on distinction between time points and time
intervals. They propose thal treating time intervals as an ordered pair with a
beginning and endpoint as a primitive. It depends on defining operations over
this data type, such as T oceurs before S or T oceurs during S. The concept of
intervals is treated, as grouped time points are basics temporal systems. Time
Transaction Databases is the semantics of temporal, or time transaction. In
databases, time intervals are called states and time points are called events. States
are then delimited by events. Information in a time transaction database is
called a fact. Transaction time deals with when the fact is current in the database
or when a fact was actually added to the database. This information cannot be
changed and would be automatically created when facts are entered in the
database. Retrieving facts with queries returns a fime-slice of the database,

For example if a document corrupted, so instead of that document that is lost.
Instead of restarting you have to manage with the just previous version of the
There incremental tree assumes that a user will attempt to retrieve more recent
facts. The implications of temporal information can be vastand difficult to handle.
As new information is added, it must be related to previous facts about how
they work together. There are many possible temporal relations between just
two pieces of information. With the continual addition of new facts to a database
it becomes impossible to track the temporal relations between all of them.
Information retrieval delves deeper into document histories and temporal aspects
of documents; we will need to incorporate more of the work that has been
developed for databases. The ability to efficiently retrieve records from a database
is very closely related to information retrieval over a set of documents.

Source Code Control Systems Source code control systems are important
when trying to maintain software projects, especially for commercial purposes’
that need a reliable working version while developing an improved, butunreliable,
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version between the different files, Code control systems have laid an excellent
groundwork on how to version files. Some of these techniques, which catch,
hold of the versioning of online documents. This technique is a method for saving
storage space since you only record versions that have been modified and read.

Tracking Versions: There are a variety of techniques that have been used to
track the versioning of documents, There are two primary levels at which to
add versioning support for documents. The first method stores version
information as part of the document, allowing any program, most likely a web
browser, to determine how recently the document has been modified. The second
method employs an external system to manage document versions. Since they
already store the documents and information about documents for general
viewing, Web servers ideal for this activity. A proxy based server, or any client
side history tracking, works well for an individual that wishes to track their
own web surfing.

Version Management: There is also an edit-based management that is similar
to SCCS and RCS, in that it stores the original and only the changes. The server
and proxy systems simply store the entire document when new versions are
found, which is the approach taken in the Temporal Search Engine.

Implementation Model of Temporal Search Engine
The basic Temporal Search Engine altered the spider, index, and retrieval
components to support the notion of time. It also utilized a database to aid in
tracking different versions of web pages and to assist in the retrieval process.
By maintaining an archive of collected documents and comparing them to newly
collected ones, it is possible to create a searchable history. Figure 1 gives an
overview of the Temporal Search Engine.
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A spider is a program that gathers data from the World \Yide We_b. ’1‘1}0 spider
{akes a given URL and follows all hyperlinks found, creating a mirror image of
the site. However, the basic spider will only retrieve web pages and stpre l.hem
1 directories. We have added a wrapper to the spider for extra functionality.

By keeping the most recent versions, we can compare the newly collected page
(o previously collected pages for the same URL to see \?helher or not any
differences are found. The spider is run once a day and, if it encounters anew
page, it adds the page to the database. When the spider 'ﬁnds a previously
collected page, it performs a diff check against the stored version and the current
version. If there has been a change, a new entry is created in the database and
the current version is stored, as Figure 2 details.

o . Web Pages Com parigon
Splde: with DIt
Stored
Vesiors
Diredtory to
be indexed
Dalabase

{Figure 2 — Spider Functions)
.‘ -
Otherwise, the spider will discard the page and continue onwards. Files are

named by using a unique identifier, assigned in ascending order, and then they
are stored in sub-directories denoted by their date.

Archive Description The Tempora] Search Engine uaesanydata_l_:aseasﬂl_e
backend to store information about all versions of the collected web pages.
Almoughﬂﬂsinformaﬁoncouldbednredinaddlﬁomlﬁle&mmmﬂmg

fields to track information: the URL, the date spidered, and the filename. By

mmngmm“'mmmmmonsdadm@thamrﬁe :

date soidered field is stored to determine, during retrieval, whether or not a
paae?:lwiﬁ:in the range specified by the user. Finally, the filename field is used

during retrieval to display a page to a user. 'Ihedaubaaemmreis'm'opqgg
as follows:< v BN 80 w5 .' Sasrl
P
s s by 1+ . 1199
;R .'u-\_- KA
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Descripton Field Datatype Examplk
Uniform Resource Locstar URL Sting | hitp:/fwww abc.org
Date when this file . :
Solciring date_spidered String 20050322
File mame wed inindexing Filename Sting 91 himl

(Table 1: Database Overview)

In addition to the database, a version of each page collected is stored. The
database is used to keep a record of the collected pages, but the pages themselves
are stored in a publicly accessible directory. The pages are then displayed during
the retrieval process.

Indexing: Ouce a site has been spider, we have create an index of the pages. An
index is an easily searchable dictionary of the information contained in the
archived web pages, The end result of pre-processing is generaling a list of
keywords that are in each document. The user’s query words are matched against
the kevwords and the documents containing these words are returned as results.
The indexing process takes the entire raw data archive and outputs a structured,
searchable file. All of the keywords from the collections are stored in one file.
These keywords link to a file containing the list of documents in which these
keviords occur. This system is called an inverted file structure.

The two files created for the index, are called the Dicticnary file and the Postings
file. A hash table data structure is used to store the Dictionary, which allows
for O (1) retrieval time. A Dictionary record has three parts: a word, the number
of documents the word occurs

in, and the offset in the Postings

file. A Postings record has two s nd i =T
parts: the file name and weight
of the word in that file. The _ , :
Postings file stores these fixed NS R I :
length records in sequential P . i
order. As seen in Figure 3, this o] P2 7 (g 4 o i
setup allows us to search based '
on words and easily retrieve any
given file in the archive along
with the importance of the word
in that specific file. #3 1+ " *Error!

I
i
i

e
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|

i

.
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i . i o index for each day that
The pilot Temporal Search Engine cr.eau.d a separate in . :
was aprchived. Creating the index in this fashion causes a problem with ex;et:evl;l
which we will describe shortly. The final directory structure ml y the

system is shown in Figure 4.

The indexer must be run daily to create a new dictionary and posting files (;;or?t
materials collected by the spider. Once an index has been created lfnr a fis
does not need to be modified or rebuilt in the future, The dr:-awback.' mwlf:f‘;xst
that weights of documents are not caleulated across the entire archive, but j

the individual day’s index.
Iindexed_Fages !

‘ v B 'S
(o] [rmem)
|

1 him! 1.himl i ;:::
2 him| - 2 html g
3himl 3 htm! =
iction icion Dictionary.txt
Dictionary.tx Dictionary fxt
Poslirq?t:! Postings txt Postingsixd
(Figure 4 - Pilot Inde x Direciory Structure)
poral Search Engine

i Tem
Retrieval Functionality The final component of the :
is the retrieval mechanism. Once the web pages have beeh Mm;mmm
retrieval scheme must be used to search .the indexes and return i
Since all of the pages are divided into directories for indexing, we u :

our archive as well. Whenweneedmremmapagemausu‘.ﬂndhgsmwm&
day it was archived and display the appropriate page.

- - - - I me' -
Tosemthamulﬁplemdcxsystﬂnl?hyaeardl}ngmgldexﬁom beginning
ofmeuchi(gommamhmmrmdmm Slnoeeach ’

t be shown. lnFrgureS.wemseeﬂ:atitispoad i
?:alimc;memaﬂt,wm;fmthequmgeisspedﬁedmbem' .ZSmMudlz'l,'ltwill
not return the results the March 22 as that invalid._ » . '
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Que:y'_'fi_a‘t Start Date: 2007 03 23 End Date:
e em————
20070322 ¢ 20070323 2007 03 24
Index Inda x Index
T “Err——T
v
Dict
Post
- [
cal -

72J|2l

Onty 2007 05 23 and 2007 03 24 vould be accessad

(Figure 5 — Search Error)

The Temporal Search Engine also supports the ability to review all versions of
a document, any two versions can he compared and the differences between
them will be displaycd. When a query is returned, a check is made to see if
other copies of a page exist. If they do, a link is added beside the result to allow
the user to access these versions. With the URL stored in the database, a
document history can be retrieved without difficulty. This allows a user to examine
all versions of a document easily, if they so desire.

Allowing users to view the changes between documents is also in the Temporal
Search Engine. Another use of the diff function allows us to determine the
changes between two versions of a document. By pulling both pages from the
archive and comparing the two, we can then create a patch of the changes. The
user can easily see the differences since the old information is struck through -
in red and the new additions appear in green. = r
Lastly, there is a sort option that enables the user to decide how they wish to
see the results. Users can sort by relevance, returning the highest rated pages.
They can also sort by date, returning the most recent pages. This allows the
user to easily search for fresh content if they wish. R 5 S

Gl T S W
Implementation Model The indexing and retrieval are the two important
aspects of the Temporal Search Engine. Our goal was to decrease retrieval

X
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times for queries for the end user. By creating a temporal index instead .of mqu‘P!e
daily indexes we can eliminate the necessity of looping over the 'ent:re archive
and improve the accuracy of the return results by considering weights of w?rcls
over the entire documents set. Temporal Index Firstly, we have modified
how many indexes are created and used in the system. The modified approach
creates a single index over the entire archive. A temporal index simplifies the
retrieval process, as we will see momentarily. Since every document is inclgded
in one archive, we must have a way to distinguish on what day it was archived.

By combining a directory name, which includes year, month, and date of_archivz{l.
and a filename we can create a unique ideniifier for each file in our archive, This
is an important aspect for speeding up retrieval and vital for the range based
searching. Also, with this alteration the same spidering scheme can be used
without modificaticn because there cannot be a repeat filename in a si ngle day.
Figure 6 shows the new filenames stored in the Postings file.

Filerame ' weignt

200703 ZZ_ oA TR (1401 V.
20070329 SA T 88 K<
IOO70R0E_119Hml | 0402
2007TG27_15 reml LiAs 1§l

(Figure 6 — Temporal Index Postings Fiie)

Retrieval from a Temporal Index: By moving to the temporal index, relneval
can avoid the brute-force search required by multiple indexes. When retrieving
h-omasinglemdexwithunbeddeddates.wemovetheneedtompeatme
same query across multiple Dictionary files. A single lookup is required in the
Dictionary file, and then from the Postings file all documents with a query word
can be retrieved. Wepuseﬂ:emmrﬂsﬁumﬂ:e?oﬂingsﬁlctoﬁnd_ﬂmc{ate
the file was archived and the filename. Using the date we can filter files that are
in the user’s specified range. The filenames and dates remaining are then passed
askeystdthedatnbasetoreﬂievetheUm.todlqﬂayanﬁlereuﬂtspage. '{‘he
beneﬁisofﬂﬁshnplanenhﬁonbeoomﬁmoreinmormntasﬁ!esiuufﬂmm
and the number of days the spider is run, increases. .

[103]
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Proposed Layout /Screenshots

The following are proposed Layout /screenshots of the four major pages of the
Temporal Search Engine. Each page is intended for simple easy design, without
overloading the user with unnecessary information.

By Date: The opening search page is featured below where the user may enter
the query. They can control the start and end date of their query range, which
by default are the beginning and end of the archive. The default sort option is by
relevance (Figure 7). A Results screen will display a link to the archived file, the
relevance of the document, the day the file was archived, and the original URL.
To the right side, if a file has more versions a link will appear which allows the
user to retrieve those versions

oy [H by [H
Mt [TH Moca [VE
Yeu [0 E Yexr m

Fig: 7:First Proposed Screen Layout

By document The All Versions page will allow the user to see what day each
new_version was archived, along with a link each veision of the file. They also
can select two of the files and compare the differences between them. If it shows
File 2 superimposed onto File 1. The red material that is struck through only
occurs in File 1. Green lines only appear in File 2. Everything else shown
appears in both files. Images are not saved by the archive and cannot be seen.
This can be tested on any public site. The websites were selected based on an
update schedule ranging from low to medium to high. After seeing a minimal
variability in the first sites selected, we added five more sites on March 24 to

[104]
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create a higher versioning rate. On the bases the websites can be seen as that
have a low update frequency, which means most of their pages should appear
only once or twice in the archive. On the other hand sites like www.pbs.org
have a high updaie rate with almost daily changes to all pages. The documents
of the extension can be seen. No of documents updated day wise.

Conclusion

This paper, described a Temporal Search Engine that supports queries over a
user specified range of days It also concluded that the only accurate search over
such a system is by starting at the beginning of the archive, It also utilizes a
temporal index to improve retrieval times.

An unforeseen benefit of the temporal index system is the reduced storage
requlrernents due to the single dictionary file. Since the weight of words in each
docuient is across all documents in the archive, a more accurate representation

_ is given with a temporal index.

The Temporal Search Engine only supports storing full copies of new versions,

even though the changes could be minor. By pulling from the RCS separate,
reverse delta technique, it could reduce the space need to store the archive
considerably. This smaller storage may also allow for more efficient indexing of
documents, since only the changes would need to be re-indexed.

This application also brings into question on where the Temporal Search Engine
would be most effective. With rapidly changing large sites, constant addition
and modification of pages would cause the archive to grow to an incredible size.
The Temporal Search Engine may be better served over smaller sites that update
less frequently. Testing the efficiency and archive size versus site size and update
rate is a viable research consideration. This should also consider the i image
amendments also
\-
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