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“The Limportant thing s to not stop
questioning ... One cannot help but be
L awe when contemplating the
mysteries of eternity, of Life, of

the marvelous structure of reality.”

- Albert ELnsteln
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On the Internet there was
no tune for this schena
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Yet everyone fears
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Alhonnvg‘ came the web
and 1b>1r<o>1uug]hnt ULS .
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This myth brought to you by
the world-wide web consortium,
a host of software companies,
and contributions from viewers like you.
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But seriousl,g

@ It’s not that
seml-structured

s bad

>

It’s just that semi-
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Meanwhtle, Ln
Computing History...

@ 1959: Hawns P. Luhwn describes
Kegworol L Context (KRWIC).

® 1969: 1

Edward

=. codd publishes first

papers own the relattonal meodel

8 Structured/Unstructured di&lflo’cama



The Pillars of Modern
lw{oSgstems

& “Unstructured” document retrieval
d “Structured” databases

@ Assertion (following ). Derrida)

® This dicho’comg LS simuttaweousLH
meaningless and useful

& Let us revisit each...



we Know About
Structured Data

® Coodd’s data Lwolepewolewce was a
SW engineering lesson:

& whewnever: dAp_p/olt << denv/dt

@ shield apps from changes via Data
Independence

@ requires engineered structure




Unstructured Data

@ n many cases, data wasn’t
intended for an app!

@ Thew for what?
o (soylent greew e )

@ PEoPrLE!

@ Yet behind all human discourse Ls
“deep structure” (F. de Saussure)




ln cAase gou WEVEY SAW OWE...

@ “Shakespeare described seven ages of man,
[Shakespeare 1599], starting from infancy and
leading to senility. The history of information
retrieval parallels such a life. The popularization
of the idea of information retrieval started in
1945, with Vannevar Bush's article (still cited 96
times in the 1988-1995 Science Citation Index).
[Bush 1945]. And, given the current rate of
progress, it looks like it will finish by 2015 or so,
the standard life-span for someone born in 1945.
By that time, most research tasks will be
performed on a screen, not on paper ...”

—- Michael Lesk, “The Seven Ages of nformation
Retrieval”



... here’s an lnnverted tndex

Term DoclD Position Score
age 1 4 0.968071
article 1 40 0.066731
born 1 75 0.478281
bush 1 51 0.909534
bush 1 39 0.351692
citation 1 49 0.932534
cited 1 42 0.654436
current 1 56 0.021070
described 1 2 0.512205
finish 1 65 0.202019
given 1 54 0.939977
history 1 18 0.204082
idea 1 30 0.378829
index 1 50 0.793114
infancy 1 11 0.288201
information 1 20 0.267157
information 1 32 0.356823
leading 1 13 0.128374
lifespan 1 72 0.703298
life 1 25 0.737414




.. and here Ls Eric
Brewer’s Search Engine

Result Set = [Docld, Score, URL, Date, Size, Abstract]

Docld

[Docld, Score] [Docld, URL, Date,
Size, Abstract]
Topik. Score) 1D

T T T e Quality(D) ';

score = . .
Docld te, ¥ W Score(w, , d) |
2>

L
[Docld, Score] [Docld, Score]

seare = Quality(D) maiching documents:

score = % W .Score(w. , d)
Jra— B “




where oo we go from
here?

a Subverted the structured/
unstructured ollchotomg 1?

@ Without opposition, terms lose all meaning?

@ And yet, the methodology may still
be useful (Dervida, again)

o What are the wethodologieal Lessons?



A Key Methodological
Dlstinetion

@ Engineered Structure (DBsS)

VS.

d “Found” Structure (IR)

@ We will be returning to this
throughout
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A (?) Brief (?) Detowr (?)

@ A peeR at some 20th Century
Philosophy/Critieism

a Awnd some related Art Historg



Others have worrted
about structure

@ Databases

& Structured/Unstructured
@ Philosophy § Criticism
& Structuralism/Deconstruction

@ Art

8 Structurism/Bricolage



pervida Addressed owr
Dichotomgj

o (Following C. Lévi-Strauss)
Contrast the Bricolewr with the
Englneer

@ The Bricoleur potters about with
odds-and-ends, puts things together
out of bits and pleces. “Tinkerer”.

@ The Engineer forms stable structures
out of “whole cloth”

J. Derrida, "Structure, Sign and Play in the Discourse of the Human Sciences"”, 1966




Bricolewr/Englneer

@ Bricolage:

®_Juxtaposition without requiring rationality

a enables what Dervida calls “play”

o addressing § affirming provisional truths

@ Engineering
o Stable structures with Little or no “play”
8 Englneer must be at center of his discowrse

® A qod-like figure. A myth.
o (really, engages in bricolage after all.)



1f the Bnglneer is really
a Bricolewr...

& This subverts the d'whotomg between
engineering/bricolage

@ _Just as we saw with structured/unstructureo

o But the Derrida response Ls to affirm
the play in this false diaho’comg

@ rather than wmowrn the loss of stmplicity



A Modest Agenda

d Art
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Now L Art

® Structurisme: “[to] achieve
the highest degree of
‘reality’ possible for the
wew art . . . Lt was
necessary that Lt be as
stmilar tw strueture as
posstble to the structure of
nature’s rea L'Ltg process”
—— Charles BLedermean

o ”Capturiwg ” structure






Again a dioh'oto'";‘g%-. A
ntentional “p Udg v

o




Art History, Cont.

o M. Duchamp’s “Found Jlat oo
art % ,

D BYLOOLQ@& (eg TomL
sSachs)

Again a diohotomg,
Intentional “pla Y
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Returning to Safer
Ground...

@ Let us reflect on (R and DB history §
culture



The Strange History of

o

(Wformatiow Retrieval

Fav, far ahead of tts time

o Initial relevance with digital

tapescttim,g (197#0’s)

@ qrowing like weeds tn the Web era

@ though the ploneers have passed

@ HP Luhn, 1896-1964

@ qerard Salton, 1927-1995



Contrast with Relational
H‘Lstorg

@ 1970: ldentified and heralded for
extsting business applications

@ 1974: two major Lmplementations

underway

1980: comwmercialization

1990: big bustness

Q Q

@ Ploneers still soctal-engineering
@ Witness recent Lowell Report



Upshot on. Compa ratLve
Historg ExercLse

® IR community betng “bricolated”
@ PB folks still busy self-engineering

@ which field ts healthier?

& Hmwm...



So Much for History,
Philosophy and Art...

@ What can we Learn from them?

8 Recurring themes
& Ewngineered vs. Found Structure

@ Exploiting the “play” between the two



PB Lessons

a wWe know the relational Llessons:

o simpte strueture prov'wles restlience to
change

@ A priort modeling ensures consistent data

® Strict semantics, understandable systems

@ Lessons ln Software Engineering!
@ Culturally, a goal-oriented frelol

@ Derrida’s “engineer”



Lessons from IR?

& Humaw discourse awash L structure

® Extract structuwre Lnto sLmPLe models

@ Glory wnot LA subtlety!

o 20% information in 20% of the structure

@ Culturally, an organic, evolving
field

@ Bricolage!



Summing UP

d Structured/Unstructured echoes
Engineering/Bricolage

® ln content and culture
o Useful?
@ Methodological distinctions useful

o Awnd we should “pla Y” with the subverted
structured/unstructured oliohotoma



Moving Forwarad

@ Opportunities for bricolage?

@ Opportunities for engineering
reality?

@ The play’s the thing!
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Some Marvelous
Structures Ln Rea Litg



Beautiful Structures
Beiwg Fouwnd

d The phgslcaL world (sensors)

o Natwrally tabular, numerie data

o Awmenable to (continuous) relational guertes

® The cY ber world

® Your software is talking, are you listening?

@ Your network is talking, are you listening?



¥ ng Sensor
Noodes

& Think PC-AT
with k sewnsors
and a radto

@ Emits kR-tuples
of readings

d PoOWeEr-
constrained




wireless Sensor
Networks

@ To deptog Lots and Lots of these:
@ Must be cheap
@ Must be zero-admin: pref. disposable

@ Must form ad-hoc, muLtL-lf\op networks

thaw to the outstoe world




Begging to be Ruerted!

@ Not like a traditional network
@ point-to-point comm (e.g. ematil)
@ client-server comm (e.g. web)

@ Much more like a database

@ External user requests properties of the sensed
enviromment

3 TLV\%DB LS OUY query engiine

8 (SIgMOoD ‘03, IPSN ‘03, OSDI ‘02)



Beautiful Structure Here

® A “big pieture” of the data: wavelet
histogram

@ From “support” graph to comm graph

(— () () ()

@ () () SR & () @ ()

® 06 606 o 6 6 0 0 O 6 O ® © OO0 0



Beautiful Structure Here

® A “big pieture” of the data: wavelet
histogram

@ From “support” graph to comm graph

& & & &

& & & SN O & & &

& 06 6 o 6 6 0 0 O 6 O ® © OO0 0



Beautiful Structure Here

® A “big pieture” of the data: wavelet
histogram

@ From “support” graph to comm graph

(+)
() ()

e & & &

/\ /\ /\ /\ /\ /\ /\ /\

650 OO0 600 OO 00 OGO OCHO OHO



Beautiful Structure Here

® A “big pieture” of the data: wavelet
histogram

@ From “support” graph to comm graph

(+)
& &

% 4 : y
n/\n n/\n n/\n n”\n
/\ /\ /\ /\ /\ /\ /\ /\
e 0\}0 GO 0\0}0 | 0\@}0 @ 0\0}



Beautiful Structure Here

® A “big pieture” of the data: wavelet
histogram

@ From “support” graph to comm graph
& ’ &
. T SR o
L O
A /\ /NIRRT (N T/ \ /\

R ¢ 5 8 G RCaC



Beautiful Structure Here

® A “big pieture” of the data: wavelet
histogram

@ From “support” graph to comm graph

(+)
() ()

(— e e e

b o o e

@—>@\}@@® —>0 O >0 0 »0. O»0O



Beautiful Structure Here

® A “big pieture” of the data: wavelet
histogram

@ From “support” graph to comm graph

//v T\
//('T T\ \ A Blnomial Tree!
bl

©



Found Structure!

& Full Biwargj Support Tree gﬁeLds
BLnomial Comm Tree!

@ Other interesting mappings

@ E.g. computing transitive closures of
network routing tables

@ A new query optimizatiow problem

@ Cownsider all legal support graphs and all
mappings to (satisfying) comm graphs



Your Software LS

Terminal — tcsh (ttypl)

Ta Lleiwg i

00606

{ jmh@spoch’y Avar/log/httpd 37 = grep jmh access_log | more
jo-AER9-Z dorm.temple.edu - - [BA6/Feb /ZRA3:19:24:49
jo-AER9-Z dorm.temple.edu - - [B6/Feb /2RA3:19:24 50
jo-BEE3-Z .dorm.temple.edu - - [B6/Feb /2083:19:24:58
rros-se-24-73-74-187Y.biz.rr.com - - [P&/FebS2AAG 19
rros-se-24-73-74-187.biz.rr.com - - [B&/FebS2AAG 19
rros-se-24-73-74-157.biz.rr.com - - [B6/Feb/2B03:19
£17.129.1553.64 - - [B6/Feb/2083:19:25

217.129.1558.64 - - [B6/Feb /2083119125

217.129.155.64 - - [B6/Feb/2085:19:25

crawlz.googlebot.com - - [B&/FebZRAG3:19:539:016 -A30A] “GET
ads [-63-193-123-43 .dz | .anfocdl .pachell .net - - [BE/Feb/ 2083
ads1-63-193-12353-43 .d= | .anfocdl.pacbel l.net - - [B6/Feb/ 2083
ads [-63-193-123-48 .dz | .anfcdl .pachel |l .net - - [BE/Feb/ /2083
ads [-63-193-123-43 .dz .anfcdl .pachel l .net - - [BE Feb/20A5:
ads1-63-193-12353-43 .d= | .anfocdl.pacbel l.net - - [B6/Feb/ 2083
ads [-63-193-123-48 .dz | .anfc2l.pachel |l .net - - [BE Feb/20A5:
ads [-63-193-123-43 .dz | .anfocdl .pachell .net - - [BE/Feb/ 2083
ads 1-63-193-1253-43 .d= | .anfcdl.pacbell.net - - [Bo/Feb/20835:
ads [-63-193-123-48 .dz | .anfcdl .pachel |l .net - - [BE/Feb/ /2083
BE-61-138-282 .phlapaubrl.ucwphil lv.rr.com - [A5/Feb 2003
BE-61-138-282 .ph lapaubrl.ucwphil lv.rY .com - [B6/Feb/ 2803
BE-61-1360-202 .ph lapaubrl ..ucwphi L Ly .1y .com - (P& Feb 2003
BE-61-138-282 .phlapaubrl.ucwphil lv.rr.com - [A5/Feb2AR3:
BE-61-138-282 .ph lapaubrl.ucwphil lv.rY .com - [B6/Feb/ 2803
BE-61-1360-202 .ph lapaubrl ..ucwphi L Ly .1y .com - [PE/Feb 2003
BE-61-138-282 .phlapaubrl.ucwphil lv.rr.com - [A5/Feb 2003
BE-61-138-282 .ph lapaubrl.ucwphil lv.rY .com - [B6/Feb/ 2803

Jspersonalsjmh HTTRA1L.8"
"GET A~jmhs HTTPSL.8" 2684 -

"GET A~jmhsline.gif HTTRPAL.B" 384 -

"GET A~imhsimb_small.gif HTTPAL1.8" 384 -

2H
:2H
28

Pt

:2H

Pl

2H

28

2@
Hel 5|
Hali]
2@

Pt

:2H

il

2H

28

17
17
i
17
17
i1
113
:1a
i1
21
23
23
123
23
23
123
23

:11
11
11
:11
:14
H 5]
HE K]
21
21
17
A4
45k
H5k)
A4
45k
H5k)
4l

—AGAA]
—ABAA]
—AGAA]
—AGAE]
—ABAA]
—AGAA]
—AGAE]
—ABAA]
—AGAA]
—AGAE]
—ABAA]
—AGAA]
—AGAE]
—ABAA]
—AGAA]
—AGAE]
—ABAA]

"GET A~imh/redbookcover.gif HTTPAL1.8" 384 -

-A3pA] “"GET Spersonalsjimhsmuzsicsdolphy..html HTTPAL.1Y 208 1457
-B5a87] "GET A~imhSsmusicsericf lute.gif HTTRPAL.1" 208 14335
-B3ea] “"GET S~imh/smusicsdolphyalto.gif HTTRAL.1" 288 12597
128033 -p3pA] “GET Spersonalsimhsmusicddolphy.btml HTTRAL.1Y 208 1457
128:35 -88ea] "GET A~imhdSmusiclericflute.gif HTTPAL.1" 288 143355
i25:35 -B30a] “GET A~imbh/dmusicddolphyalto.gif HTTRAL.1" 288 12597
B4 -BEAA] "GET Aperzonalsimbdmusicsdolphy . html HTTPAL.1" 286 1457
(56 -@588] "GET A~imhSsmusicsdolphyalto.gif HTTPAL.1" 288 12597
66 -B588] "GET A~imhdSmusicserict lute.gif HTTRAL.1" 288 143355
381 3358

"GET A~jmhsbio.html RTTRAL.G" Z88 17365
"GET A~jmhsbio.html HTTRAL.B" Z88 1791

"GET A~jmh/threshhold.css HTTPA1.8" 208 43665

"GET A~jmhsbio.html RTTRAL.G" Z88 1776

"GET A~jmh/threshhold.czs HTTRPA1.8" 208 4366
"GET A~jmh/talkseddy-signoddd.ppt HTTPAL.1" 208 48353456

"OPTIONS
"OPTIONS
"OPTIONS
"OPTIONS
"OPTIONS
"OPTIONS
"OPTIONS

AAPEjmhAtalks HTTRAL.A" 381 327
AHTEmhStalkss HTTRAL.LY 483 295
AHiEjmhStalks HTTPAL.1" 3BA1 327
AAPEjmhAtalkss HTTRAL.LY 483 295
AHPEjmhAtalks HTTRAL.A" 381 327
AETEjmhStalkss HTTRAL.1L" 483 295
AAPEjmhAtalks HTTRAL.A" 381 327

]



Your Software LS

Ta LIQLV\,@ i

000 localhost: fvar/log — tcsh (ttypl)

{ jmh@nobozoy Avardlog 38 > sudo more maillog &5
Jun 1 B4:02:19 nobozo zendmail [11456]: hE1B2JIN11456: from=<bouncedbcl . unBEELievableldffers.net=, size=9273, clazs=A, nrcptz=1, mzg —
id=MID-63196-3576469, proto=ESMTP, daemon=MTA, relav=reloyZ.EECS.Berkeley.EDU [169.229.608.25]

Jun 1 B4:82:19 nobozo sendmail [11467]: hB1EZIN11456: forward Ahomedsasab.forward.nobozo: World writable directory

Jun 1 B4:02:19 nobozo zendmail [11457]: hE1BZIN11456: forward shomedsazahs.forward: World writable directory

Jun 1 B4:A2:19 nobozo sendmail [11467]: hB1EZIN11456: to=-mzab@nobozo.C5.Berkeley .EDU=, deloy=A0:08:08, xdelav=AA:80:08, noiler=1o
cal, pri=36727, dzn=2.8.8, ztat=Sent

Jun 1 B4:13:35 nobozo zendmail [11464]: hE1BDIN11I464: from=<zentto-Z2357440-2858-1004465414-rshonkar=cs . .berke ley . edudreturns . groups.
vahoo.comx, 2ize=6A39, clazz=-68, nrcptz=1l, mzgid=<1054468414.196.8816 . ml128vahoogroups .comx, proto=E3HMTP, daemon=MTA, relav=relawvl
EECS.Berkeley . .EDU [169.229.08.163]

Jun 1 B4:13:35 nobozo zendmail [11466]: hE1BDAN1I1464: forward Jhomed/rshonkars.forward.nobozo: World writable directory

Jun 1 B4:13:35 nobozo sendmail [11465]: hB1EDZN11464: forward Ahome3srshankors.forward: World writoble directory

Jun 1 B4:13:35 nobozo sendmail [11465]: hB1BDEN11464: to=arshankardnobozo,.C3.Berkeley .ED=, delayv=0A0:80:08, xdelay=08:08:88, mnaile
r=local, pri=1416&3, dsn=2.0.8, stat=Sent

Jun 1 B4:15:472 nobozo sendmail [11472]: hB1EFgN1147Z: from=<teemdhorizontal .shiningdeals.com=, =ize=ht44, clazs=A, nrcpte=1, msgid
=-AA3ARG] . 30, 245445884 168shiningdeal s .com=, proto=ESMTP, daemon=MTA, relav=relayl.EECS.Berkeley.EDU [169.229.68.163]

Jun 1 84:15:42 nobozo sendmail [11473]: hB1EFGN1147Z: forward Ahomed/asaby.forward.nobozo: World writable directory

Jun 1 B4:15:42 nobozo sendmail [11473]: hE1BFQN1147Z2: forward Ahomed/asahs.forward: World writaoble directory

Jun 1 B4:15:43 nobozo sendmail [11473]: hB1EFGN1147Z: to=-msahdnobozo,.C5.Berkeley .EDU=, delay=80:08:01, xdelav=08:80:81, nailer=lo
cal, pri=33568, dzn=2.8.8, stat=3ent

Jun 1 B4:28:83 nobozo sendmail [11479]: hB1YxgNlll56: to=jeffdcohera.com, delayv=A3:20:11, xdelay=RA:01:00, mailer=esmtp, pri=39483
3, relay=cohera.com. [192.286.43.114], dsn=%.8.8, stot=Deferred: Connection timed out with cohera.com.

Jun 1 B4:28:03 nobozo zendmail [11479]: h4UAZINATIET: to=jeffdcohera.com, delav=2+860:44:15, «delay=A8:88:88, mailer=ezmtp, pri=444
A933, relav=cohera.com., dzn=4.8.8, ztat=Deferred: Connection timed out with cohera.com.

Jun 1 B4:28:83 nobozo sendmail [11479]: h4ll3loNa7EAT: to=jeffdcohera.com, delayv=2+87:32:12, xdelay=HB:08:88, nailer=esmtp, pri=ha7
al??, relav=cohera.com., dzn=4.8.8, stat=Deferred: Connection timed out with cohera.com. E
Jun 1 B4:28:83 nobozo sendmail [11479]: hd4TEYwNBGADL: to=jeff@cohera.com, delov=3+05:45:86, xdelay=AR:08:08, nailer=esmtp, pri=7AL &
7648, relav=cohera.com., dzn=4.8.8, stat=Deferred: Connection timed out with cohera.com. v
—More——ia%" p




Your Network LS

Talkin

@00

localhost: /tmp — tcsh (ttyp2)

[localhost s Amp] jmbd topdump -1 enl |

Lopdump:

21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21

132
32
HC S
132
32
HC S
132
32
HC S
132
32
HC S
132
132
H
132
32
HC S
132
32
HC S
132
32
HC S
132
32
HC S

117
(17
(17
117
(17
(17
117
(17
(17
117
s
115
115
115
(19
119
43
e ]
He 1
43
e ]
He 1
43
e ]
He 1
43
149

liztening on enl

43516
24E7AG
LATEED
949505
= Lo
SR2RT
LARET47
959460
LB1ETE
L4121
HEAEGIE
AL GG
431164
451257
AES6I1
471971
44274
L4 TATE
49121
ERTET
LAR34E7
LARBEZA
SRR3R
LABARS
963504
6ER44
LETEILT

192
192
192
192
192
192
192
192
192
192
192

192
192
192
192
192
192
192
192
192
192
192

65
a8,
65,
65,
a8,
65,
65,
a8,
65,
65,
665

665
65,
JA65.1.
a8,
5 L
JA65.1.
a8,
5 L
65,
JA68.1.
65,

d.

e N N T

d

d

e e N N T

1
1
1
1
1
A
1
1
1
1

e e e e A

A

d

A981 = 239
A981 = 239
A981 = 239
A981 = 239
A981 = 239
A981 = 239
A981 = 239
A981 = 239
A981 = 239
A981 = 239
JA82.49691 = dnsl.

206
255
206
206
255
206
206
255
206
206

more

205
255
206
205
255
206
205
255
206
205

.2hA
.25H
208
.2hA
.25H
208
.2hA
.25H
208
.2hA

L198E
L1988
L1988 :
L198E
L1988
L1988 :
L198E
L1988
L1988 :
L198E
zhfocca.zbeglobal cnet .domain:
dnzl.snfocca.sboglobal .net .domain = 192.1658.1.182.49691 :
192.165.1.182.,49691 = dnzl.znfcca.zbeglobal cnet.domain:
dnzl.znfocca.zbeglobal cnet .domain = 192,163.1.182.49691 ;
192.165.1.182.49691 = dnzl.znfocca.zsbeglobal cnet . domain:
dnzl.znfcca.

udp
udp
udp
udp
udp
udp
udp
udp
udp
udp

zbheglobal cnet .domain = 192.165.1

JA981 - 239
981 = 239
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Found Structure on the
nternet

® Logs are typieally structured
® Many people run the same software
@ E.g. apache, sendmatl, tepoump, ete.

@ Distributed, homogeneous data

o Begging to be federated! X0

, BVis
o uerying the tnternet aow

® Vs. querying over the nternet



Internet Query
Processing over DHTS

@ Content-based addressing research

& Distributed Hash Tables (DHTS)

@ caw be thought of as

@ Indexes, Exchange, pt-to-pt comm channels

@ Data molepewalewce + (nternet scale

® PIER Ls our DHT-based (nternet
query engine (VLDB 03)



DHT Destgn Goals

@ An “overlay” network with:
@ Flexible map of Logical (s to physteal nodes
& sSwall diameter
o Swall degree
@& Local routing dectstons

® Routing flexibility and robustness to failure
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Routing tn Chord
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Routing tn Chord
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Routing tn Chord

@ At wmost one of each Gon

@ €.9.1-to-0

Log w hops ow Log n Gons!



CownsLder Aggregation Ln
Chord

0--9-0

: Z N
@ Bverybody sends their (’" EEAN
message to node O "'\v

o Assume greedy jumps (r2. "
(tnereasing Gow-order) N (
\
0 N
0%
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o 9
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A\ AN\ >

@ Intercept messages and

aggregate along the way X7
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CownstLoer Aggregation tn
Chorad

@ Bverybody sends their
message to the root

o Assume greedy jumps
(tnereasing Gow-order)

o Intercept messages ana
agoregate along the
way, hierarchically




CownstLoer Aggregation tn
Chorad

I
- e dR

o Assume greedy jumps
(tnereasing Gow-order)

@ Intercept messages and
aggregate along the way @

BLnromtal Tree!l



Structure Upon
Strueture!

@ Binomial agg in Tapestry/Pastry too!!

& Found-within-engineered structure!

@ Performing Bricolage on others’
ewglweeriwg

@ And engineertng on upwards

@ Expect results on this soon from owr group



Some Themes Here

& Found structure L common data

& New N.W. structures are engineered

® Surprisingly beautiful patterns to be
“found” Ln these structures

@ A sweet spot for new PB/NW research

@ The “play” tn querying networked data

a n both the Derrida and Hellersteln senses



Brief Return to
Mythology (semat...)

@ Closer Ln spirit to engineering
@ Most XML based on business messages, ete.

@ Requires data independence with
wnnormalized data

o Hard for users § (espeaiaLLa!) apps to query

@ Hard for systems to index and optimize

®@ Complexity for its own sake?



This Ls Not a Pipe

‘ I

Verb This s

Adjective

Semistructured




This Ls Not a Pipe

a There Ls nice work on
finding structure tn
seml-structured

& Dataguides, XTRACT

& Butthe end result Ls
often deeply structured

& Not less structuwred
thaw tables; woreso!

l.e. “found complexity”

‘ I

Verb This Adverb

<dl<e;(e]p>lly

Adjective

Structunred!




A Modest Agenda

O MEReDa

® +History

® Phttosophts

D At

. | : ’ , ,

@ -Manselousstruetiuresbiareabity-

, /t
Lty ana frud
3 On beautg, complex Y



Oon OomPLexltgj, Beauty
and Frult

@ n the Web-D®B world...

@ Shall we revel tn complexity?

@ Or feast on the low-hanging frutt?
a Whteh Ls more beautiful,?

3 can't we do both?



where’s the Fruit?

@ Unstructured data, redux

@ Clearly, we were largely absent mid-90's

@ Sewnsors, net mownttoring are new
“found fruit”
@ We have much to bring to the table

@ The E€’s and the networking folks are
trying to do our job...



Some Structure From
Hellerstein’s Bricolage

Garaoe






Elnsteln as Bngineer

& Cownstruet marvelous
structures to harwness

rea Litg |

@ The lessons of data
independence

@& E.g. relational schemas, DHTS,
ete.



Fund “The Pla g”:
(Two ELnstetns > one)

® One trick is to layer
engineering on the found

@ E.g.search engines, PHTS,
Sensor gueries

@ Awnother is to find artful
odds and ends L the k=
englneering

@ EB.g.agg Ln DHTS, routing for
wavelets



A Play for WebDe

® Web/DB’s name § agenda is “play”

@ Ewmbrace the methodologieal
dichotomy

o found § engineered data

Y

@ Expand from “web” to “net”

o | 'Promise You fruit.



