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Outline

"Data Intensive”?
My research context
Call for (synergetic) collaborations!

Mantra of the talk

— Ignorance is bliss

— Systematic creativity: Undiscovered public
knowledge

Swanson suggested ... that novel information might be unearthed by
systematically studying seemingly unrelated and non-interactive
research literatures, which he called "complementary but disjoint"



Motivation: NLP meets IR

s
OpenNLP Tools Example
The suburb of Saffron Park lay on the sunset side of London, as red and ragged as a cloud of sunset, It
was built of a bright brick throughout; its skyline was fantastic, and even its ground plan was wild. It had NP
been the outburst of a speculative builder, Faintly tinged with art, who called its architecture sometimes Ve
Elizabethan and sometimes Queen Anne, apparently under the impression that the two sovereigns were
identical. It was described with some justice as an artistic colony, though it never in any definable way
produced any art.
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Classic NLP

- generative / model-driven
- ambitious vision: Al



NLP vision today?

Hi, I'm Claire, your Sprint PGS virtual
Service Representative, I'm here 1o
help you find answers to questions.

To et started right away, cick an ilem
that isterests you fism the menu on the left.

To 528 an interactive demeastration sbaut
wial you can do in this section, click PLAY,
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IR story

- Web spider
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CG Appliance Express
Discount Appliances (650) 756-3931
Same Day Certiied Installation

s cgappliance. com

San Francisco-Oakland-San Jose,
ca

Miele Vacuum Cleaners
Miele Vacuums- Complete Selection
Free Shipping!

W vacuums.com

Miele Vacuum Cleaners
Miele-Free Ar shipping!
All models. Helpful advice.
ww.best-vacuum.com

Web Results 1 - 10 of about 7,310,000 for miele. (0.12 seconds)

e, Inc - Anything else is a compromise
‘Atthe heart of your home, Appliances by Miele. .. USA. to miele.com. Residential Appliances.
Vacuum Cleaners. Dishwashers. Caoking Appliances. Steam Oven. Coffee System
www.miele.com) - 20k - Cached - Similar pages

e
Icome to Miele, the home of the very best appliances and kitchens in the world.
www.miele.co.uki - 3k - Cached - Similar pages

Miele - Deutscher Hersteller von - [Translate this

e
Das Portal zum Thema Essen & Geniessen online unter wiw.zu-tisch.de. Miele weltweit
ein Leben lang. .. Wahlen Sie die Miele Vertretung Ihres Landes,
www.miele.de/ - 10k - Cached - Similar pages

Herzlich willkommen bei Miele Osterreich - [ Transiate this page |
Herzlich willkommen bei Miele Osterreich Wenn Sie nicht automatisch
weitergeleitet werden, kiicken Sie bitte hier! HAUSHALTSGERATE
www.miele.at - 3 - Cached - Similar pages

[Search]

The Web  _ y tasintensive / statistical

- down-to-earth vision: caching Web info to local disk +

provide efficient access




[R="Ignorant” Retrieval?

Antony and Cleopatra Julius Caesar The Tempest  Hamlet Othello Macbeth

Antony 1 1 0 0 0 1
Brutus 1 1 0 1 0 0
Caesar 1 1 0 1 1 1
Calpurnia 0 0 0 0 0
Cleopatra 1 0 0 0 0
mercy 1 1 1 1 1
worser 1 1 1 1 0

Source: http://www.stanford.edu/class/cs276/cs276-2006-syllabus.html



/

But “ignorance is bliss’

* Brutus: 110100
e Caesar: 110111
e Brutus AND Caesar:1 10100

« 3 out of 7?7 Ranking?
» Immediate answer? Indexing?
- My research interests



NLP+IR Synergy Today

« Web-scale NLP

— Augmenting NLP engine to exploit Web-
scale corpus knowledge

— Enriching IR view with NLP knowledge
— Synergy showcases



Synergy Showcase #1 :
Learning Language

« Generative  Data intensive




Showcase #2: Translation

« Generative

 Data intensive
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FEWER Chinese are likely to use disposable (— =R 1E87) wooden chopsticks as a 9 per cent
tax was added to their price, starting April 1. 2157, In brief, 2118+ —8 M RF 21955 ...
wonew. 2152 cnf21 zhidao/ 126041 - 41k - Cached - Similar pages - Mote this
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Management by supply Room [PEEERBRE . MAPDCABH M - aHTHETHARERE
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scholar.ilib. cnff-zhyygrozz200412029.html - Similar pages - Mote this
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Showcase #3: Writing Help

Generative

9(2 Collins
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 Data intensive

e | dicsionary - Google Search - Microsoft Internet Explorer
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wcase #4: Search Intent?

£7 LiveSearch | canon eos 5d E

SpereoaiLul:C&.lm_agﬁ.Videu. News, Maps, Maore v Named Entity
Canon EOS 5D - digital camera, 12.8MP RGCOQ nition

$12 - §3.777 Compare prices (31)
User reviews (139)
Expert reviews (1)

e

Canon EOS 5D - Digital camera - SLR - 12.8 Mpix - body only - supported memory: CF,
Microdrive

User reviews | Product details | Expert reviews | Compare prices

All user reviews R
All user reviews

View by Most recent | Highest rating | Lowest rating

General Comments comments
I 90% positive The AWESOME Canon 5D
This camera has the highest technical image quality | have ever

Affordability (27 comments seen. | have shot a lot landscapes with this camera and it has S u m m a riZ at i O n

] 70% positive better image quality than the Nikon D3, D700 or my__. More

eHoro-rojo catalog.ebay.com $/12/2008

Ease Of Use (25 comments

ve Awesome!
Couldn't have found a better package/deal! Thanks a lot.

S e n tl | I | e nt a n alyS | S Phato Quality (18 comments Awesome senice and quality. Everything that | wanted was in
S 100% posilive this package. and is going to be with me for a long time.
e ... Mare..

pr_mn catalog.ebay.com S

12008

2]

ize (14 comments

86%

IR Canon EOS 5D

Speed (14 comment This is easy. The 5D is the best digital camera | have ever used. |
=peed L1+ comments photograph high end antique and collector cars and am not a
I 79% positive gear head or real pro. | know cars, that is what |... More...

matt-garrett cataleg.ebay.com 8/13/2008

Lens (13 comments
| 69% positive DSLR canon camera body 50

| did my homewaork. | even joined a Yahoo group and asked the
Features (12 comments pros questions. | was surprised that none of the fully electronic

Point and Shoot (P&S) cameras, would meet my needs.
... More..

I 92% positi

@



Claim

Data intensive approaches can provide
complementary and scalable solutions



How Is this claim relevant to US?
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Opportunities

« Corpus as a "byproduct” of software
products

— Code corpus (search engine)
— Bug fix corpus (development platforms)
— Crash / bug reports (various products)

» Code search, debugging guidance,
teaching coding by examples, ...



Huge room to “advance the
state-of-the-art”

<) Google Code Search - Microsoft Internet Explorer

mFEy WEE) 220 SAFIE) 2D ZEZH) l',"'
n \ A | @ N ST =

Oz - © HMRE®G P @ R-L R-&-[J#K B

5-*-@”@ http /e, gooale, com/oodesearch v DI% HE »

I*Code Search®/

(=]

qLIiCk sort ” Search Code Advsnoed Code Search

Search public source code.

Syntax and Examples (more about regexp syntax)

regexp Search for a regular expression
go{Zigle hello\ world *int printk

“exact string” Search for exact string
“compiler happy”
class:regexp function:regexp  Search only in class and function namas M=+

class BTree function-laugh
class-hash *multimap function: *range

2Wi .~ m Micro, ., !(‘I",F‘i'ﬂ

16



Instant Structure Match

« Sample code search
« Code review

 Education

X
File
i

Tree

Edit Wiew Insert Window Help

= = 9 B E3 [ X | # O |I:W1.F'rojec‘lWSouc:eCodeAnaIysisWtesth w

View | XSL Output
& #comment
) java-source-program
- =) java-class-file
& name
+ ) import
- ) class

‘-’ name
& visibility
= =) method
‘i name
& visibility
& static

H--I) type

+ ) formal-arguments

= ) block
=13 LoopD
& kind
= =3 init
+ ) local-variable
= ) te=st
+ ) binary-expr
= ) update
+ -] unary-expr
= = block

+ ) assignment-expr
Foodl) sssignment—expr

main
public
true

for

for

= = 1

oop

& kind

£ init

+ ) local-variable
) test

+-J) binary-expr

=) update

+ ) Unary-expr

) block

-

+ ) assignment—expr

Error List | Dynamic Help
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Indexing?

» Search engine: For each term 7, we
must store a list of all documents that

contain 7.
 Code search?

Brutus| "m——>
Calpurniat’——>
Caesar| "T——>

/
2 116 {3264 |-{128
1 5HeH13 2134
1316




We need to define

« Ranking function
« Ranking algorithm
» Structural vocabulary



My Research Context: Ranking in DB

» Solution for intuitive exploration

— Return best matches — No empty results
— Deliver only k results — No flooding
\ - Utility relies on scoring function
oy - Sweepline collects best results
N (
= @
o o ®
® -
o000,




Ploneering Algorithm
* Fagin’s Algorithm [Fag96] (PODS)

Sorted list Sorted list K=2
on Mileage on Age F(id)=2*mileage+age (monotonic)

¢ wieors [ e ¢ vieae s |
1 0.9 4 0.9

1 0.9 0.8 2.6

> 08 1 08 4 0.6 09 2.1

2 0.8 0.7 23

3 0.7 2 0.7

3 0.7 0.2 1.6




My Research Context: Ranking
in DB

Random Access

Sorted =1 r=h o
Access (cheap) (expensive) (impossible

s=h
(expensive)

Unified Top-k Optimization
(impossible) [ICDEOS,'TKDEO7]

s =00

22




"Expensive” Ranking Conditions
[TODSO07]

« Goal: Perform only necessary random accesses (or,
"probes”)

« Necessary probes

— A probe is necessary if top-k answers cannot be
determined by any algorithm without it, regardless of
the outcomes of other probes.

« Optimal algorithm

— An algorithm is probe-optimal if it performs only the
necessary probes.



Ploneering Algorithms

* k=1, F=min(x,p1,p2); suppose H=(pl,p2)
OID  x pl  p2 F=min(x,p1.,p2)
a 0.9 % 1 0.9 - top 1
b 0.8 Maybe Not! <0.8
c 07 9P 0.7

d 0.6 % 1 0.6
e 0.5 7 1 0.5




Skylines:
Needs for “Portfolio” Approach

= Top-k retrieval requires accuracy of scoring function F

- risk for inaccuracy

=All models are wrong; only some are useful — George

Box

I:size-oriented
eo®
®
Q
N ® - I:speed-oriented
)] . .
® ®
seoeo,

. speed

“Score = 0.6 * size
+ 0.4 * speed" ?!



Intuitive "Diversification”

= Skylines or Pareto-
optimality
o Find “diversifying”
frontiers

= Advantages
o Intuitive querying
= Disadvantages
o Curse of dimensionality

high
2 speed 'g



Ranking+Skylines Showcase:
Web Mining Driven
Visual “"Portfolio” Example

£7 Live Search | canon eos 5d E

Products canon eos 5d
See also: Web, Images. Video, News, Maps, More v

Canon EOS 3D - digital camera, 12.8MP

$12 - 53,777 Compare prices (31)

. Canon Powershot Prol C )5 30¢ <
User reviews (139) = = Canon Eos 304 Nikon D

Expert reviews (1)

Canon EOS 5D - Digital camera - SLR - 12.8 Mpix - body only - supported memory: CF,
Microdrive

Hikon D80

User reviews | Product details | Expert reviews | Compare prices

All user reviews R
Alluser revl

W35

Canon Povrershot. G

View by: Most recent | Highest rating | Lowest rating
General Comments

| The AWESOME Canon 5D

. This camera has the highest technical image quality | have ever
Affordabilit seen. | have shot a lot landscapes with this camera and it has
I . c better image quality than the Nikon D3, D700 or my... More...

ektoro-rojo catalog ebay.com 9/12/2008

Ease Of Use
I S Awesome!

Couldn'’t have found a better package/deal! Thanks a lot.
Photo Quality Awesome senvice and quality. Everything that | wanted was in
S 100 _ this package, and is going to be with me for a long time.

) ... More....
G pr_mn catalog.ebay.com 9M/2008
I
Canon EOS 5D

Speed This is easy. The 5D is the best digital camera | have ever used. |
=peed photograph high end antique and collector cars and am not a
I e gear head or real pro. | know cars, that is what ... More...

matt-garrett catalog.ebay.com 8/18/2008
Lens

| DSLR canon camera body 5D
| did my homework. | even joined a Yahoo group and asked the
Features pros questions. | was surprised that none of the fully electronic
I T Point and Shoot (P&S) cameras, would meet my needs.
... More....




Data Intensive Backends

 Relationship
— Magnitude (Distance): Strong/Weak
— Types (Color) : Sisters (D50,D70), Competitor
(Canon), Accessory (Bag, Memory)..
* Mining
— Magnitude (mass collaborative; voted by
Web content creators)

« Text co-occurrence (crawler)

— Types (Feature-based)

 Feature space (data extractor)



Short-term plans

« Code search feasibility study:
— Using code-similarity metrics

» Structural indexing
— Beta release

« Call-for-help:

— Code 1s much more than a text w/ syntactic
structure

 E.g., Runtime behaviors (“expensive”. Use
sparingly)
* Enlighten me!



Thank You!

http://www.postech.edu/~swhwang



