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EFFICIENT SCORING HP:

who framed roger rabbit 4 Q

Q Al &) Images [) Videos [E News  Shopping i More Settings  Tools

About 7,420,000 results (0.63 seconds)

Who Framed Roger Rabbit - Wikipedia

https://en.wikipedia.org » wiki » Who_Framed_Roger_Rabbit ~

Who Framed Roger Rabbit is a 1988 American live-action/animated mystery comedy film
directed by Robert Zemeckis, produced by Frank Marshall and Robert Watts and written by
Jeffrey Price and Peter S. Seaman.

Budget: $50.6 million Music by: Alan Silvestri
Based on: Who Censored Roger Rabbit?; by ... Box office: $329.8 million

Who Censored Roger Rabbit? - Jessica Rabbit - List of Who Framed Roger ...

Who Framed Roger Rabbit (1988) - IMDb

https://www.imdb.com » title ~

Y%+ Rating: 7.7/10 - 172,004 votes

Who Framed Roger Rabbit (1988) Mark Kausler in Who Framed Roger Rabbit (1988) Bob
Hoskins and Charles Fleischer in Who Framed Roger Rabbit (1988) ...

15 Things You Might Not Know About Who Framed Roger ...

https://www.mentalfloss.com » article » 15-things-you-might-not-know-ab...
As both a groundbreaking feat for the world of animation and an enjoyable crime comedy, Who
Framed Roger Rabbit stands in a class all its own. Here are a ...

Who Framed Roger Rabbit (1988) - Rotten Tomatoes

https://www.rottentomatoes.com » who_framed_roger_rabbit ~
Yk * %k Rating: 97% - 64 reviews

Who Framed Roger Rabbit is an innovative and entertaining film that features a
groundbreaking mix of live action and animation, with a touching and original ...

Rating: PG Runtime: 104 minutes
Directed By: Robert Zemeckis In Theaters: Jun 22, 1988 wide

Watch Who Framed Roger Rabbit | Full Movie | Disney+

https://www.disneyplus.com » movies » who-framed-roger-rabbit v

When Toontown's owner is found murdered, all fingers point to cartoon superstar Roger Rabbit.

With nowhere else to turn—and the sinister, power-hungry ...

Who Framed Roger Rabbit <

1988 - Fantasy/Crime - 1h 44m

2 Play trailer on YouTube

7.7110 97% 83%
IMDb Rotten Tomatoes Metacritic
93% liked this film T BEN L

Google users

Toon Roger suspects his wife and hires a detective, Eddie Valiant.
But when studio owner Marvin Acme is found dead, all fingers point
at Roger.

Release date: December 2, 1988 (Italy)

Director: Robert Zemeckis

Featured song: Why Don't You Do Right?

Production companies: Walt Disney Animation Studios, MORE

Producers: Frank Marshall, Robert Watts

Critic reviews

The first blend of animation and live-action that seemed so natural
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» State-of-the-art Learning to Rank models use
forests of thousands decision trees /.\

e.g., 5000 trees, 32 leaves per tree, 700 features

34ms to score 1000 documents

QUERY o DocuMENT
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EFFICIENT SCORING

Novel traversal of the entire forest:
linear scan of thresholds and succinct storage of partial results of the computation

Cache friendly Low branch misprediction Highly (auto) vectorizable

leafindexes I:I ------------------- I } num. leaves
rms\ num. leaves num. leaves
— - A

A -
leatvalues [[TT_TIITT 1

~——

num.leaves X num. trees

up to 6 times faster than state-of-the-art competitors

m 120x with Multithread 600x with GPU
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BEST FINDING HP

Several applications need to find the best element of a set

- Advertising - Question-Answering
- Machine Translation - Recommender systems

- Key term extraction - Route suggestion

amazoncom P —
Recommended for You
__==t,  Inside Apple: How America's Most
dmired d i C te this item
Inside Our Price: $9.99 alatelaiata
Apple Used & new from 59 99 Qtomi
- [ Not intwrwsted
(St all buying options |
Because you purchased...
“',Iﬂ: The Toyota Way : 14 Management Principles X Yrérdededy
WAY from the World's e | This vas a gift
/ ﬂ (Kndle Edition) R
‘ ‘ %, A \ fust o z S E—
2| Map | Satellite g
Ok Google, L i /=) The British & = { = 2
find the best - Marylebone < Museum
. - Commercj,
= | A al B
syntetic queryjidd [+ Carnaby X LClt):jof d
,Q = - m mpLondon The Highwa,
answer my request 2 Park (4) London s 1 =
. iy g / G ‘,,’4
EERE As e | Southwark *. *igeg™ ¢
<= ™ :’f..'»" Belgravia ISt
- & Lambeth C]
¢ v
g

AT r:/
=

- =
» 0 3

2,
o
<




BEST FINDING HP.
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» ML algorithms for ranking to assign scores to each item individually

Efficient algorithms to find a
Tournament Champion




FILTERING OF ATTRIBUTE=SORTED RESULTS
ebay -

Categories

nikon All Categories

All Listings = Accepts Offers | Auction = Buy It Now Condition « Delivery Options + Sort | Best Match v | View = w

All
Q Save this search

219,235 results

Cameras & Photo

Digital Cameras

Nikon COOLPIX P1000 16MP Digital Camera #26522

Pre-Owned

Camera Lenses
Film Cameras

$685.00 « Top Rated Plus

Digital Camera Parts

TR AR S A e e Buy It Now From United States
+$30.36 shipping Customs services and international tracking provided
More ¥ Only 1 left!
Show More ¥ 11 Sold
Brand see all
o New usTING Nikon D90 body with 18-70mm nikon ED DX lens and accessories
Vivitar (2,133) Pre-Owned - Nikon D - Digital SLR
Guaranteed Delivery see all $100.01 6d 4h left (Tue, 07:41 PM)
© No Preference 2 bids From United States
p— 32.8 | Qe coruico
1 day shipping +$
2 day shipping amagon-i! Tutte le categorie ~  iphone iti, gratis | *r 30 giorni
3 day Shlppmg Rl Il tuo indirizzo di consegna:  Scegli per ) Ciao, Acced I8 -/
4 day shipping Francia categoria ~ Il mio Amazon.it Offerte Occasioni a prezzi bassi Buoni Regalo Vendere Aiuto Account e liste ~ Ordini  Pri. < Carrello
e
Amazon.it Offete  Usato e ricondizionato  Outlet  Made in ltaly  Novita  Bestseller Amazon Prime  Appdi Amazon  Lista Desideri  Buoniregale  Vendere su Amazon
Condition see all $70|
— 1-16 dei pit di 300.000 risultati in "iphone™ Ordina per: Suggeriti v
— New (130,484) or Bes e
Used (85,202) +544.0  stato
~ Not Specified 2.849) Nuovo Apple iPhone XR (64GB) - (PRODUCT)RED
Usato wr i e o v 223
Price Ricondizionato
Vedi altri 779,00€ sss.00¢
prime

Amazon Prime
prime
: Spedizione gratuita via Amazon

Tutti i clienti beneficiano di spedizioni
gratuite per ordini spediti da Amazon a
partire da 29€

Categoria
Elettronica
Cellulari e Smartphone

Accessori per cellulari
Cuffie per cellulari

Spedizione GRATIS da Amazon
Ulteriori opzioni di acquisto
732,00 € (5 offerte prodotti nuovi e usati)

Apple iPhone 6s (32GB) - Argento

Wk Wwryy v116

416,73€ s2500¢

prime Ricevilo entro venerdi 26 luglio

Cuffie Spedizione GRATIS da Amazon
Informatica Ulteriori opzioni di acquisto
Praotezioni scherma per Tablet PC 315,21 € (2 offerte prodotti nuovi e usati)
Cavi Lightning

v Visualizzare tutte le 14 reparti

Media recensioni clienti

Marca

:Apple
(] iPhane
(] IPHONES
[ Belkin
(s
[ sconosciuto
| 4Gaceoscaries

Apple iPhone 7 Nero (Nero Opaco) 128GB (Ricondizionato)
17 v 685

1 884

289,00€ 255.00¢
Spedizione GRATIS da Amazon
Disponibilita: 28 luglio 2019.

Apple iPhone 8 (64GB) - Grigio siderale

iy v 277

600,26¢ 715.00¢




FILTERING OF ATTRIBUTE-SORTED RESULTS o

Shop by
category ~

Categories

All

Cameras & Photo
Digital Cameras
Camera Lenses
Film Cameras
Digital Camera Parts
Camera & Photo Accessories
More ¥

Show More ¥

Brand see all

~| Nikon (82.101)
Vivitar (2,135)

Guaranteed Delivery see all
© No Preference
") 1 day shipping
" 2 day shipping
" 3 day shipping
4 day shipping

Condition see all
~| New (130,490

—| Used (85,210)

— Not Specified i2.849)

Price

219,249 results

All Categories

Auction | Buy It Now Condition v Delivery Options v Sort | Price + Shipping: low... ¥ | View iZ v

Q Save this search

Body Front + Rear Lens Cap Cover Case For Nikon AF AF-S Lens DSLR SLR Camera

Brand New
$0.19 1d 12h left (Fri, 03:34 AM)
3 bids From Hong Kong

Free International Shipping
Free Returns

Lens Hood for Nikon AF-S DX NIKKOR 18-55mm f/3.5-5.6G VR 1l D3200 D5200 Pip US

Brand New

$0.51 4d 6h left (Sun, 09:08 PM)
1 bid From China

Free latags ;

a'!'_a,.zon-" Tutte le categorie ~ | iphone Q 15% di sconto a.tua Li 5a Nascita

Il tuo indirizzo di consegna: Scegli per Ciao, Acced: I J
Francia categoria ~ Il mio Amazon.it Offerte Occasioni a prezzi bassi Buoni Regalo Vendere Aiuto Accounte liste - Ordini  Pri. < Carrello

e
Reve Amazon.it Offete  Usato e ricondizionato  Outlet  Made in ltaly  Novita  Bestseller Amazon Prime  Appdi Amazon  Lista Desideri  Buoniregale  Vendere su Amazon
Brand  1.16 dei pit di 100.000 risultati in “iphone” Ordina per: | Praxzo: crescants v
$ 1.0 Stato

Nuovo Nowbetter Simpatici Animali morsi Chameleon Lightning USB Cavo Saver Protector Telefono Cellulare
orBes o Accessorio per iPhone/iPad
+$0.1¢ Ricondizionato 001¢

Vedi altri '

2,88 € di spedizione
Amazon Prime

(] vprime

i Spedizione gratuita via Amazon

Tutti i clienti beneficiano di spedizioni
gratuite per ordini spediti da Amazon a

partire da 25€ Nowbetter Simpatici Animali morsi Hippo Lightning USB Cavo Saver Protector Telefono Cellulare
Categoria Accessorio per iPhone/iPad
Elettronica

0,01¢

2,88 € di spedizione

Cellulari e Smartphone
Accessori per cellulari
Cuffie per cellulari
Cuffie
Informatica
Pratezioni scherma per Tablet PC
Cavi Lightning

v Visualizare tutte le 13 reparti LAAT Sacchetto Impermeabile Custodia Impermeabile Custodia Impermeabile Universale Custodia

Impermeabile/Immersioni/all' Acqua trasparenza Tasto sensibile per i dispositivi Finoa 6.0 "
0,01¢

11,22 € di spedizione

Media recensioni clienti
W W vy epit
YW W v epit
Y- 7 epit
Wy "7 epil ‘ ‘

Marca

( :Apple

[l iPhane

(] IPHONES

[ Belkin

(s

[ sconosciuto
| 4Gaceoscaries

Jivo azione Wrap-Fascia da braccio per Apple iPhone e iPod Touch
0,01¢

Disponibilita: solo 1




FILTERING OF ATTRIBUTE-SORTED RESULTS

Filter out some of the results to improve the quality of the list o
Preserving the sort by attribute v

Combinatorics Dynamic Programming

Xi X X X

Top Filters

Department

Heating, Venting & Cooling
Air Conditioners (581)
Ductless Mini Splits (318)

Evaporative Coolers (4)
HVAC Parts & Accessories (36)

Heaters (4)
RectorSeal Fortress LEN92W 3-  AC-Safe Air Conditioner Diversitech SpeediChannel 4 in.  First America Replacement Wall  Diversitech 18 mm Rubber to RectorSeal Fortress LJ92W 3- RectorSeal Fortress LW92W 3- Diversitech 5/8 in. x 20 ft. Non-
Brand 1/2 in. End Cap for Ductless Mini  Foaming Coil Cleaner Wall Escutcheon for Ductless Sleeve Mounting Screw (4-Pack)  Tapered PVC Condensate Drain 1/2 in. Coupler for Ductless Mini 1/2 in. Wall Inlet for Ductless Kink Condensate Drain Line for
Split Cover Model# AC-921 Mini-Split Line-Set Cover Model# SLEEVE-SCREWS Line Adapter for Ductless Mini Split Cover Mini Split Cover Ductless Mini Split Indoor Units
Model# LENO2W ok Hhy (192 System ¢ Split Indoor Units Model# LJ92W Model# LWO2W Model# DIV230DL1620
FkAk I (2) s Modei#t DIV230WR4 [Ae Model# DIV230DLF18 Fekok Ik (2 YAk kok (12) Jokkkok (43)
*okk ©]
[] eReE(8) s47 56 sgeo $Qo $Q74 $Q97
[[] mRrcooL 77)
D LG Electronics (53) V' Free delivery with $45 order /' Schedule delivery V' Free delivery with $45 order ~ % Free delivery with $45 order v Free delivery with $45 order ' Free delivery with $45 order Vv Free delivery with $45 order ' Free delivery with $45 order
[[] Amana @3)
[[] Frigidaire (39) Add to Cart I | Add to Cart | | Add to Cart | | Add to Cart | | Add to Cart | I Add to Cart | | Add to Cart | | Add to Cart
+ See All
[[] compare [[] compare [] compare [] compare [] compare [[] compare [[] compare [T] compare
Price

Set custom price range:

.

[] so-st0() Iy ‘\ ’

[] s10-s20¢21)
[T] s20-330(15)

[[] ss0-340(
+ See All
Diversitech SpeediChannel 4 in.  Diversitech SpeediChannel 4 in.  AC-Safe AC Insulating Foam RectorSeal Fortress LK92W 3- AC-Safe Window AC Vinyl Side First America ETAC Diversitech SpeediChannel 4 in.  Diversitech 2-1/2 in. Wall Sleeve
. Duct End Channel Termination Union Coupling for Ductless Panels 1/2 in. 90° Flat Elbow for Panel Replacement Air Filter (2-Pack) 90 Degree Long Radius Bend for  for Ductless Mini Split
More Ways to Filter for Ductless Mini-Split Line-Set Mini-Split Line-Set Cover Modelf AG-207 Ductless Mini Split Cover Model# AC-205 Model# ETACAIRFILTERS2 Ductless Mini-Split Line-Set Model# 230-WS2
A/CC Area (sq. ft.) CMZd:' Sl;ztzesr:oea nsﬁzt?mvzsocm Jokokdok o :D::“ L*K'92W Jolalelalali Jolatelalols S‘over S;;tze; FB4 Jrickolok @
- overage Area (sq. # e Yk Y (4) lodel# L
N .8 2 8 S 11 sqm61 $12% $13» Kok (1) $20°
[] 100-200(1) 10% 112 12¢ $14s5
[T] 200 -300 )
[T] 300 - 400 (8) v Free delivery with $45 order ~ % Free delivery with $45 order
L B

up to 150 times faster than state-of-the-art competitor
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Raffaele Emanuele Massimo Patrizio Franco
Perego Carlini Coppola Dazzi Maria
Nardini
Senior Researcher Researcher Researcher
Researcher, Lab Researcher
Head
Chiara Nicola Cristina Salvatore Ida Mele
Renso Tonellotto Muntean Trani
Postdoctoral
Researcher Researcher Researcher Researcher Fellow
= Hanna Vinicius Giulio Roberto
- » Kavalionak Monteiro Ermanno Trani
de Lira Pibiri
Postdoctoral Research Fellow
Fellow Postdoctoral Postdoctoral
‘ Fellow Fellow

RESEARCH ASSOCIATES

Salvatore Orlando
' University of Venice

Rossano Venturini Ophir Frieder

University of Pisa Georgetown University

FORMER RESEARCHERS AND PH.D. STUDENTS

Claudio Fabrizio Mauro Coletto Diego Giuseppe
Lucchese Silvestri Ceccarelli Ottaviano
Ferrari
University of Facebook — Bloomberg Facebook
Venice 'i B n
Farrari
Diego Puppin Gianmarco De Hossein Daniele Gabriele
Francisci Vahabi Broccolo Tolomei
Twitter Morales
Airbnb DuckDuckGo University of
y ISI Foundation @ @ Rome
I8
Gabriele Igo Brilhante Matteo Catena
Capannini
Insight NTENT

University of
Malardalen




THANK YOU !

ROBERTO TRANI roberto.trani@isti.cnr.it
RAFFAELE PEREGO (LAB HEAD) raffaele.perego@isti.cnr.it
http://hpc.isti.cnr.it

Lucchese C., et al. “Quickscorer: A fast algorithm to rank documents with additive ensembles of regression

trees”. Proceedings of the 38th International ACM Conference on Research and Development in Information
Retrieval (SIGIR). ACM, 2015. [Best Paper Award]

Beretta L., et al. "An Optimal Algorithm to Find Champions of Tournament Graphs”. International Symposium
on String Processing and Information Retrieval (SPIRE). Springer, 2019.

Nardini FM., et al. "Fast Approximate Filtering of Search Results Sorted by Attribute”. Proceedings of the 42nd
International ACM Conference on Research and Development in Information Retrieval (SIGIR). ACM, 2019.
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