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Scheduling en general

- Varios objetivos simultaneos
— Priorizar mejores paginas
— Utilizar bien la red
- Mantener la coleccién fresca

— No sobrecargar servidores




World Wide Web
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Scheduling en dos fases

for each site
{short-term scheduling)

(Queue of Web sites
(long-term scheduling)




Scheduling de largo plazo

» Como medir la importancia

— Driving Query (Agente Personal)
- Backlink count
— Pagerank
- URL
* Dominio

* Profundidad aparente de subdirectorio




Scheduling de corto plazo

« Sean P(1) tamanos de pagina

« B ancho de banda disponible

- B(i) ancho de banda usado para sitios
- B(i) =P(i) / T*

« T* tiempo Sptimo

- T* =suma(P(1))/ B




Red - Escenario 6ptimo
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El 6ptimo no es posible

Debemos evitar sobrecargar sitios
— Tiempo de espera w aprox. 30seg.
En general B(i) << B
-~ Alta varniabilidad de B(i)
Alta tasa de fallas (20-30%)

Ocurren ineficiencias, el tiempo optimo T* no es
logrado




Red - Escenario realista
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Greece Chile
Population [49] 10.9 Million 15.2 Million

Gross domestic product [48] 133 US$ bn. 66 USS bn.
Per-capita GDP, PPP [48] 17,697 US$ 10,373 US$
Human development [50] 24" 43t

Web servers contacted 29,000-31,000  50,000-51,000
Pages with HTTP OK 3.4-3.6 Mill. 2.4-2.8 Mill




Scheduling de largo plazo
resultados
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Scheduling de largo plazo
resultados
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Scheduling de largo plazo

resultados
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Figure 3: Cumulative Pagerank in the .CL and .GR
domain, showing almost exactly the same distribu-
tion; these curves represents an upper bound on the
cumulative Pagerank of any crawling strategy.

Breadth-first Under this strategy, the crawler visits the
pages in breadth-first ordering. It starts by visiting all the
home pages of all the “seed” Web sites, and Web page heaps
are kept in such a way that new pages added go at the end.
This is the same strategy tested by Najork and Wiener [39],
which in their experiments showed to capture high-quality
pages first.

Backlink-count This strategy crawls first the pages with
the highest number of links pointing to it. so the next page
to be crawled is the most linked from the pages already
downloaded. This strategy was described by Cho et al. [20].



Batch-pagerank This strategy calculates an estimation
of Pagerank, using the pages seen so far, every K pages
downloaded. The next K pages to download are the pages
with the highest estimated Pagerank. We used K = 100, 000
pages, which in our case gives about 30 to 40 Pagerank cal-
culations during the crawl. This strategy was also stud-
ied by Cho et al. [20], and it was found to be better than
backlink-count. However, Boldi et al. [9] showed that the
approximations of Pagerank using partial graphs can be very
inexact.

Partial-pagerank This is like batch-pagerank, but in be-
tween Pagerank re-calculations, a temporary pagerank is as-
signed to new pages using the sum of the Pagerank of the
pages pointing to it divided by the number of out-links of
those pages.

OPIC This strategy is based on OPIC [3], which can
be seen as a weighted backlink-count strategy. All pages
start with the same amount of “cash”. Every time a page is
crawled, its “cash” is splitted among the pages it links to.
The priority of an uncrawled page is the sum of the “cash”
it has received from the pages pointing to it. This strategy
is similar to Pagerank, but has no random links and the
calculation is not iterative — so it is much faster.




Larger-sites-first The goal of this strategy is to avoid
having too many pending pages in any Web site. The crawler
uses the number of un-crawled pages found so far as the pri-
ority for picking a Web site, and starts with the sites with
the larger number of pending pages. This strategy was intro-
duced in [14] and was found to be better than breadth-first.
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Chile, May 2004

L ;
0.9 ot 5;3’!'
oY
0.8 R W
Y
s e a
S o Py e
n;_-;,- - | L _:i._/%ﬁ - £
ks 0.5 | //x ':E". "
= a7
2 04t 7 ,2 ._.:"! Omniscient
& 03 | ﬁf i Larger-sites-fust — ®
(= : |7 - OPIC ©
02|/ & w Breadth-first ~ *
[d - Batch-pagerank
0.1 /& . Partial-pagerank =
0 & Backlink-count ~ ~
0O 01 02 03 04 05 06 07 08 09 1
Fraction of pages
areece, May 2004
L :
ol
,-;-'-F'g':‘:'wp-_
0.9 _d‘..rf,”:-/-:"
Y oY R
0.8 Y =L A
1, ) .--""-- ..._JU s - * . o
o e Y »
B 0.6 R e
o« 05| k0 o
= /f B -
1= 04/ 4 ® - 2 " Omniscient
& 0.3 VW !-!" ' Larger-sites-first ~ ®
i L. - OPIC  ©
02 | o q- Breadth-first =
5 " Batch-pagerank
0.1 §7 o Partial-pagerank =
0 é_.i' . : | ~ Backlink-count  ~
0 01 02 03 II)4 0.5 06 07 08 09

Fraction of pages



Fraction of Pagerank

Greece, Sep 2004
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Figure 5: Comparison of cumulative Pagerank using
the historical strategies against the omniscient and
OPIC strategies, for a crawl of the Greek Web in
September 2004, using Pagerank information from
May 2004.




Validacion

Cumulative Fraction

Figure 6: Cumulative Pagerank (PR) and cumula-
tive fraction of documents (Docs.) of an actual crawl
of the .GR domain using two strategies:

|

09 t

0.8 }

0.7 |

0.6

05+ J

04 tF

0.3 f' & PR Breadth-first

02t gf PR Largerasﬂes-f}rst

0.1 £ Docs. Breadth-first
ol Docs. Larger-sites-first ~— o~

0 1 2

Day of crawling

first and Larger-sites-first.

Breadth-



Short Term 7 KXALT7 in [50,500]
0.01 }
2z
2 '_
e 11}
2 0001} .
8 iy
iy :t.:;:
le-04 I g
le-05 - -
100 1000 10000

0.1

Number of documents

100000

Figure 3. Distribution of site sizes.




Number of active robots

70

60

4()

30

20

10

0

0

L i i

5 10 15 20 25 30

Time required to retrieve a whole batch [Hours])

35




Number of active robots

70

50

40

30

"H,_.t‘ ;
‘-‘L.

M, 2KBIs 1

\
11_““ |

20 KB/s Y
'-...mﬁl
s 10 15 20 25 30

Time required to retrieve a whole batch [Hours]

35




Buscadores de la Web

Base de Documentos

Maquina de :
‘ Busqueda
s 1‘

+—p | Interface

/ Indexador

Usuarios I
Recolector

S N




Memoria Distribuida 2 Arquitectura Escalable

Actualmente hay una convergencia en las arquitecturas paralelas
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Paralelismo= Un objetivo con la ayuda de varios procesadores
actuando de manera sincronizada y comunicante.




SuperSteps

Processors
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Paradigm of parallel computation (PVM MPI BSPpub BSPlib).




Costo de cada Superstep
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Cualquier computador paralelo puede ser visto como una maquina
BSPF que tiene valores especificos para los parametros Gy L.

Los valores de Gy L pueden ser determinados empiricamente para
distintas maquinas, y esta informacion puede ser utilizada para
predecir el desempeiio de programas BSP sobre diversas plataformas.




Machine 8¢ P { oo /2
mflops us | ps/words | words
IBM SP2 26 2| 73.2 0.30 6
411378 0.31 7
8| 208.2 0.43 ]
SGI PowerChallenge | 74 2| 153 0.14 12
31 20.2 0.13 12
4| 25.7 0.13 12
Cray T3D 12 21 13.5 0.08 71
41 13.9 (.65 66
8| 144 0.65 59
16 | 14.9 0.08 61
32| 16.6 0.12 28
64 | 12.3 0.14 27
128 | 24.9 .15 20
256 | 32.1 0.19 15




Algoritmos Fundamentales

One-3tage
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Sincr oniza
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Ceatiration D

“Broadcast” en un sistema de P procesadores

1+P*G+L

















































