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ayReviewed ByChris Woj
ie
howski1. Introdu
tionSi
 Transit Gloria Telae: Towards an Understandingof the Web's De
ay was written with the intent of de-veloping an algorithm to determine the de
ay, or ob-soles
en
e, of a web page. De
ay, as des
ribed in the
ontext of this paper, is a measure of the la
k of main-tenan
e that a web page re
eives over time to provide
urrent and relevant data. This paper will measure apage's relative data by the integrity of it's out links.De
aying web pages a�e
t the validity and reliabilityof information on the Internet, and make informationretrieval more diÆ
ult for users. In determining thede
ay of a link, the authors de�ne what they 
all, deadlinks. A dead link is de�ned as a link whi
h respondswith either a 404 or soft-404 response. A soft-404 re-sponse is a response by the web-server whi
h statesthat a page is dead but does not o�er a dire
t 404 re-sponse. Determining whi
h pages respond with a 404or soft-404 allows the authors to 
reate an algorithmwhi
h 
an s
ore a web page with a de
ay value basedo� of a 
al
ulation of the pages it points to. The au-thors present the problem and provide a solution whi
his useful for determining patterns of de
ay in varioustypes of websites ranging from 
ommer
ial to s
ienti�
.2. Method for Dete
ting a Soft-404 PageThe paper de�nes a soft-404 page as a page whi
hstates that the given URL has not been found, butdoes not provide a 404 response to the 
lient. Theproblem with this pra
ti
e is that it 
an be 
omputa-tionally more diÆ
ult to determine if a URL is dead,be
ause a soft-404 page does not return a de�nite 404response. To work around this spe
ial 
ase, the au-thors have presented a method and algorithm to deter-mine if a soft-404 page has been rea
hed versus havingrea
hed a
tual 
ontent. Their method is well de�nedand makes sense as a broad appli
ation to solving thisproblem. The authors sear
h for a web page, r, whi
hhas a low probability of existing on the web server.

Their method of sele
ting a web page 
onsisting of 25random letters is valid, as it would be very rare to �nda page in the dire
tory of that server with a similarname. This is 
ompared under the same dire
tory asthe web page in question to a
knowledge the possibil-ity that the 
urrent dire
tory 
ould be handled by adi�erent server. The behavior of the random URL is
ompared with the behavior of the test URL. The ran-dom URL 
an have two responses: a 404 response, ora valid web page (soft-404). In the 
ase of the randomURL produ
ing a web page, the 
ontent and path takenis then 
ompared to the original test URL. The authorshave mapped out ea
h possible out
ome and have 
ometo very reasonable assumptions to the varying outputexpe
ted from the algorithm. They also a
knowledgethat the algorithm is not 
awless, and admit that theymake the assumption that a root of a website 
ouldnever be a soft-404. This assumption 
an a�e
t thevalidity of their results, however if used in a 
ontrolledenvironment on valid root pages, then this is of less
on
ern and should not overshadow the bene�ts of thealgorithm.3. Computing Page De
ayThe authors present a pro
ess for 
omputing de
aywhi
h is re
ursive in nature. It 
omputes a s
ore basedon the traversal of out-links by a random surfer. Aset of pages is traversed to determine dead pages. Ofthis set the pages are randomly traversed in a tree-likemanner to determine a de
ay value for ea
h page. Asthe surfer traverses the link tree, the e�e
t that a deadlink has on the de
ay value of the page de
reases expo-nentially. Repeating the random surfer test 300 timesto ensure a good distribution of random walks throughthe tree ensures . Their method of determining a de
ayvalue is logi
al and gives a good perspe
tive on how apage is de
aying by the level the pages it points to arede
aying. This is a useful 
al
ulation as it 
an repre-sent a page that is dead, is nearing death, or may notbe maintained as often.1



Results and ObservationsTheir results are 
onsistent with their 
laims and meth-ods for determining page de
ay. The authors testedtheir methods on three fairly distin
t data sets. Ea
hresult set exhibited di�erent qualities of link de
ay. Inthe 
ase of the Yahoo! data set they pulled 30 nodesfrom the Yahoo! ontology and pulled the ar
hived in-formation from the previous 80 months. The resultsappear to be 
onsistent with Yahoo!'s method of pageorganization and maintenan
e. They show 
lose to zerodead pages in re
ent months, whi
h points to good linkanalysis and management. The results however show a
at-lining of page de
ay towards re
ent months. Thisis possibly be
ause of the way that Yahoo! performslink management, in that they do not sear
h far withinURLs that they link to, thus raising the possibility thatthe pages they point to may not have been maintainedin a longer period of time.The results obtained from the FAQ data set werealso interesting be
ause the trend towards page de
aywas larger in the middle of the time period. This is rep-resentative of the unmaintained state that the FAQ iskept in, as it is hand maintained. A peak was rea
hedin 1998, and from there onward, the de
ay of pagesslowly de
lines. What should be mentioned in the pa-per is why this 
urve vaguely resembles an upside-downbell 
urve. The FAQ data whi
h is newer would obvi-ously have fewer dead links and page de
ay, but it isinteresting to note that the older data also has a loweramount of dead links and page de
ay. A possible rea-son for this 
ould be that FAQ arti
les that are tested,reliable, and deal with a general or time-invariant is-sue, link to FAQ arti
les and pages that are similar.The pages in the middle fall into a more volatile stateas they experien
e page de
ay and are either forgottenor maintained to point to more reliable sour
es.The WWW data set shows a de
line in page de
ayon more re
ent years, as papers and their referen
es aremore 
urrent in the re
ent years. The authors made anobservation that the papers from earlier 
onferen
es aremore likely to be dead as well as point to pages thatare dead.[1℄ These results are 
onsistent with trendsregarding these papers.Re
ommendations and Con
lu-sionThe authors have presented the idea that page de
ay
ould be determined from more extensive link analy-sis, and have provided an adequate algorithm to do so.The results show that page de
ay does exist in the 
on-

text of this paper's 
laims that unmaintained links arerepresentative of page de
ay. The results show thatthere is no spe
i�
 model for a general website, butthat depending on the website being analyzed, thereare varying approa
hes to understanding the data andmake de
isions regarding the relevan
e and validity ofdata on a time based s
ale. They have provided amethod that 
an be applied to many existing algo-rithms and and pra
ti
es pertaining to ranking, main-taining taxonomies, 
rawling, and determining topi
popularity. The algorithm 
ould be improved to in-
lude other de
ay features su
h as dates and slang,however as a standalone algorithm the 
urrent imple-mentation works well to tra
k and analyze data de
ay.Referen
es[1℄ Bar-Yosse� et. al, \Si
 Transit Gloria Telae: Towardsan Understanding of the Web`s De
ay" , 2004.
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