Doto. Streormn Algoccthms
o - Computotionol G\eomehy

T MO{'ﬁy M. Chon

Schoo\ of CS
Univ of Watecloo



[ N TRODUCTION

Doto. Streom: The Basic Maodel
Mokes one POSS ouRr (nput

uses (ivarted (sublineor) spoce

NMotivorion
MASSIVE doto setsS



Brief History Ctndyk)

Ancierdt -imes

(fonte M, sortivg w. Rew passes,
medion  (Munvo, Patecson' 307 )

Middle ages

Revoissonce
( CAlon, Matios, Seegedy Q6]
C Hendwger, Rodrovan, &Jagoplan ‘qs),
- & TOMNs of papers ..
e Muthubnshan's suwzy )



Doto Streom Meets Cer

diometer [ Feicpncoum, MM
Hesshberger, Sun 03]

other meosure prodems \ike width
[ Agorva), Hov-Peled, Uavedara jon ‘0%
Chon (SoG'oW)] |

stodistical problems like vange Cowtting

C Bogchn, Chowdhary, Eppsten, Gecdrida (St b
Suri, Toth, Trou (S0G'0W))

clusrering problems (ke k-medion| k-means
(Har-Peled, Maguwdor (STOC! o)

Buclidean MST/ mattiwing  (Indyk (SToC'o4)



Tuis Tolk

locks ot some specific edmpies
& ome recent results
( Crhon (SoCHOW),
Chon, S0d)pd (ISAAC ‘W),
Chon, Chen ((SoC&’05) ]

tlustrates o. fow techniques

& differart +ypes of
gqeometric streomvyg algdms



ONE-PASS ALE/MS

wet (7777777777378 1

oldpn

(doXo. stivuctures w. Sublinear Spoce
suppPorhng nSerts )



Example O : Approx Medion in 4D

Given n 'S W (R‘,
£id o. pt of vank ~ S ren
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Covrec\'ne,ss/ Invavarts:

. Smoller pts are newer v R

2. eodn ot v WS o reprasentative vER
ok (s newer than v, where etther

2.\. V' (s succesSor of v \ R, ov

2.2, V' (S predecassor + v -+ o+ Lybla
\w'/l £ € - diometer of all pts
RwRY thon v
(cleon-up) a
o p a4 vese

(loel € (42) (op) = |pVIS <lop) )



Other Applications ([cS’o4]

diowmeter v 4D
stoce O Zaon 9 £)
C by prejection]

core-sets in 2D



'
MULT-PASS ALGMMS




4 Poss us. 2 Posses, |
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