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Dingming Wu

| was visiting The Hong Kong Polytechnic University collaborating with Man Lung Yiu from
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» Very important to estimate relevance of the result for the user’s

query
- high-quality, query-biased
o expensive to generate
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Uppsala University is one of northern Europe's most highly ranked universities. ...
Uppsala University pursues research in a wide range of fields that helps us ...
www.uu.se'en - Cache
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Uppsala University pursues research in a wide range of fields that helps us ...
Hallberg, Vice Chancellor of Uppsala University. Breadth, diversity, and ...
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History | Administration and organisation | Campus | Student

life :
The university rose to pronounced significance during the rise of UPPSALA
Sweden as a great power at the end of the 16th century and was UNIVERSITET
then given a relative financial stability with the large...
en.wikipedia.org/wiki/Uppsala_University - 159x - Cache
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Uppsala, University of, at Uppsala, Sweden; founded 1477 by Sten Sture, the Elder,
and Archbishop Jakob Ulvsson ... University of Uppsala. Home > Library > ...
www.answers.com/topic/uppsala-university - 222k - Cache

Uppsala universitetsbibliotek - Traduc
Uppsala University Library Catalogue " New library catalogue *

.. Test: Manual of

European Environmental Policy * More news items... Uppsala University Library ...
www.ub.uu.se/eindex.cfm - 119k - Cache

- Traduci
History | Present facilities @ Organization | Uppsala Care

Uppsala University Hospital in Uppsala, Sweden is a teaching +
hospital for the Uppsala University Faculty of Medicine and the
Nursing School. Uppsala University Hospital is owned and...
en.wikipedia.org/wiki/Uppsala_University Hospital - 59k - Cache
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www.uu.se/en/noded - Cache
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Univers weden - Traduci

| saw that Uppsala was the oldest university in the Nordic countries and had ... (at
Uppsala University), students will study Advanced Computer Science Studies in ...
www.uu.se/en/nodeb05?pKod=TDV2M&lasar=10/11 - Cache
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www.sasnet.|lu.se/ispuppsala.html - Cache

sala : : ia - Traduci
History | Administration and orqamsdtlon Campus ' Student o
life M
Gy
The university rose to pronounced significance during the rise of UPPSALA
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Publications and reports from the Computing Science Division. ... Copyright @ 2011

Uppsala University, Department of Information Technology. ...
www.csd.uu.se - Cache
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WSE Front End caching

Occurrences of the most popular queries
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WSE Front End caching
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SERPs’ caching does not help in the cases A and B above, when the
same or a similar snippet is generated for the same doc, but for
slightly different queries
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Doc Repository Caching strategies
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Doc Repository Caching

Given g and doclD, the DR has to: 1) retrieve document content and URL, 2) generate an

effective query-biased snippet

» A DR cache can substantially reduce disk accesses

» Two cache organizations discussed in literature:
o DR

o DR

storing integral copies of most accessed documents*

Cachedoc

storing surrogates of most accessed documents**

Cachesurr

We propose DR whose entries store supersnippets built on the basis of the past

CacheSsnip
queries submitted to the WSE

*Andrew Turpin, Yohannes Tsegay, David Hawking, and Hugh E. Williams. Fast generation of result snippets in web search. SIGIR '07
**Y. Tsegay, S. J. Puglisi, A. Turpin, and J. Zobel, Document Compaction for Efficient Query Biased Snippet Generation. ECIR ‘09
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The Query Log used

» MSN RFP 2006 query log

- queries from a US Microsoft search site sampled over one month (May 2006)

- submitted to Yahoo! BOSS to retrieve top-10 results

- 9,000,000 queries

- 4,447,444 distinct queries
- 25,897,247 distinct URLS -> high URLs sharing!

Query Log Queries | Distinct | Distinct
Queries Urls

(top 10)
D1
training 1,000,000 | 601,369 4,317,603
test 500,000 | 310,495 2,324,295
D2
training 9,000,000 | 4,447,444 | 25,897,247
test 4,500,000 | 2,373,227 | 12,134,453




Fact 1: URLs occurrences in SERPs

» Double Pareto distribution
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Fact 2: top-1000 most frequently retrieved documents

» snippets generated for the same document are a few (<9)

» a document may answer several different queries
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Evidences

1. Relevant documents are characterized by a few snippets
2. Relevant documents are shared by different queries

3. Snippets are made of a few sentences
4.

Different snippets from the same document share common
sentences
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Definition of QL-based supersnippet

Given the set Q, of all the past queries in QL for which
document d was returned, we define supersnippet ss,

of d the set of the n most frequent sentences
occurring in the snippets S, , generated for answering

the queries in Qg



Claim

Caching LRU supersnippets ss_is an effective and efficient

strategy for DR, .




DRcachessnip VS. Yahoo! BOSS

Effectiveness
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Efficiency

FECache DRCache | Size (in MB) | Hit Ratio DRCache
#Entries
(Hit Ratio)
256 M 0.083
SERPs cache doc 512M 0.1
filtering out most 1024M 0.134
_ 2048M 0.17
recently submitted 5E6M 0104
queries 512M 0.135
surr 1024M 0.177
oz 2048M 0.23
256 M 0.139
512M 0.194
256K (0.38) SSx 1024M 0.266
2048M 0.34
256 M 0.13
512M 0.189
e 1024M 0.266
2048 M 0.334




SS Cache peculiarities

CachelLookup(qg, DoclID)
if InCache(DoclID) then

SS <- RetrieveSS(DocID)

shippet <- GenerateS(q,SS)
if Quality(q,SS) < Threshold then

snhippet <- UpdateSS (SS, DoclID, q)
UpdateLRU(DocID)

else
SS <- null

snippet <- UpdateSS (SS, DoclID, q)
ReplaceLRU(SS, DoclID)



SS Cache peculiarities

CachelLookup(qg, DoclID)

if InCache(DoclID) then
SS <- RetrieveSS(DocID)
shippet <- GenerateS(q,SS)
if Quality(q,SS) < Threshold then
snippet <- UpdateSS (SS, DoclD, q)
UpdateLRU(DocID)

A “Quality” Miss
may occur when

-~ the quality of the
snippet generated

-~ from the available

SS is below a

else .
$S <— nul e ——

snippet <- UpdateSS (SS, DoclID, q)
ReplaceLRU(SS, DoclID)




Quality Miss count

We count a Quality Miss when even a single query term is not
present in the snippet

Also Yahoo! BOSS snippets sometimes do not contain ALL query terms

We underestimate the Hit Ratio

What about considering a Quality Miss only when our snippets’
quality is lower than Yahoo!’s one ?
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Refined Efficiency Measurement

SERPs cache _

o RCache | Size (in MB) | Hit Ratio DRCache
filtering out most
256 M 0.21
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5 1024M 0.36
2048 M 0.42
oos| 256M 0.2
512M 0.28
2 TAER | 128K (0.36) $510 1024M 0.356
T T 2048M 0.419
SEAM nia

1606 1607 1006 1005 1004 0001 OO 0.1 1
Query rank before cache




Conclusion & Future Work

Novel technique for scaling up search engine performance by snippet caching
motivated by the analysis of a large real-world query log
enabling the generation of effective snippets even for queries and URLs not previously

seen
achieving high Hit Ratios (cumulatively up to 0.62!)

evaluated by means of large-scale experiments

Open issues
study of dynamic vs static policies for managing supersnippets
- quality of SSs suffers for aging?
study of diversification in supersnippets?
heuristics, machine learning approaches for managing Quality Misses



Questions!




