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The Web: A directed graph Questions about the web graph
» Nodes = stahic web pages {1+ billion) * How g 15 the sraph? How many lnks on 2
+ Edzas = static hyperlinks (~10 billiox) page (outdesres)” How many hinks to a
. T
* Web zraph = Snapshot of web pages and page (mdegrae).
hyparlinks * Can one browse from any web page to amy
» Sparse graph: ~7 links'page on average :? H;:jm clicks? —
. F : . wa a random page on the weh?
ocus on graph structure, iznore content e —




Questions about the web graph Why?
» Can we exploit the structure of the web » Explott structure for Web alzonthms
graph for searchms and mimng? - Crawl strategies
* What does the web graph reveal about — Search
social processzes whnch result in ifs creation — Mirirg commuritias
and dynamics? * Clazsificahion/orgamz=ation
» How different 1= brow=mg from a “random » Web anthropolozy
walk™? — Prediction, dizcowary of struchira:
- Saciglesical understanding

Web snapshots Algorithms
: * Weakly connected components (IWCC)
» Altaista crawls (May 99/0ct 59 Feb 00) . .

+ 220/317/500M pages _ 3‘““5'1-_ E::ﬂﬂﬂfﬂi T:En;;s;mm (8CC)

+ 1.52.1B/5E lyperlinks ==
» Compag C32 commechivity server

= _link imfarmation

— 10bytashorl 3 4frytes Tink, 0.1 3ps/access

— Eiven page:, retum their in'out neizhbarkood




Challenges from scale Scale
» Typical diameter alsonthm: * On the other hand, can handle tasks limear m
— number of steps ~ pages x links. the links {3 billion) at a ps/step.
— For 300 million pazes, 5 billion link=, even af - E.g., breadth-first search
Very eptimistic [ 153ps/stap, we nead » First eliminate duplicate pages/murrors.
B + Linear-time implementations for WCC and
HﬂPEI].Eﬂ. EEE-
» Will estinate diametar/distance metncs.

May 1999 crawl Tentative picture

e 220 mallion pages after duplicate
imiatiosn

» (iant WOC has ~186 nullion pages.

¢ (namt S0C has ~36 mulhon pages.

— Camnot browss vour way from any page to any
other

— Mgt bigzest 5CC ~ 130K pagss
 Fractions roushly the same in other crawds. R S




