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I, Shari Hall White, make the following Declaration pursuant to 28 U.S.C.  

§ 1746: 

1. I am employed by World Patent Services, Inc. (WPS), 107 S. West 

Street, Suite 805, Alexandria, VA 22314.  

2. WPS provides services such as retrieving copies of patent prosecution 

documents from the United States Patent and Trademark Office (USPTO). I 

routinely perform these services as part of my job responsibilities at WPS. 

3. On December 27, 2024, I retrieved a copy of the Information Disclosure 

Statement (IDS) dated March 23, 2005 and stamped by the USPTO on March 25, 

2005, from the prosecution history file of United States Reissue Patent No. 

RE45752.  Attached hereto as Exhibit A is a true and correct electronic copy of the 

IDS. 

4. To retrieve the Document, I went to the USPTO Public Search Facilities 

in Alexandria, VA. 

5. Using a public search computer terminal, I logged into the “Patent 

Center” page of the main USPTO website. 

6. Once logged in, I entered the patent number for United States Reissue 

Patent No. RE45752. 

7. I selected the “Documents and Transactions” tab, and then I was able 

to search through the entries of documents to find the correct link for the IDS. 
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8. I selected the link for the IDS and printed the IDS using the on-site 

printer at the USPTO Public Search Facilities.  

9. When I returned to my office on December 27, 2024, I scanned and sent 

a true and correct electronic copy of the IDS to Michael Snyder, Esq. at Volpe 

Koenig via e-mail to msnyder@vklaw.com. 

10. On December 27, 2024, I retrieved a copy of the non-patent literature 

(NPL) document Gravano, Luis et al.; “Precision and Recall of GlOSS Estimators 

for Database Discovery”; 1994, Proceedings of the Third International Conference 

on Parallel and Distributed Information Systems, IEEE Computer Society, pp. 103-

106 (“the Document”), from the prosecution history file of  United States Reissue 

Patent No. RE45752. Attached hereto as Exhibit B is a true and correct electronic 

copy of the Document. 

11. To retrieve the Document, I went to the USPTO Public Search Facilities 

in Alexandria, VA. 

12. Using a public search computer terminal, I logged into the “Patent 

Center” page of the main USPTO website. 

13. Once logged in, I entered the patent number for United States Reissue 

Patent No. RE45752. 
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lrLtI hereby certiff that ttris correspondcnce is bcing deposited with the United

States Postal Servicc as first class mail in an envelope addressed tol

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 223 l3-1450

In re application of:

Yaniv Gvily and Shai Agassi

Application No.: I l/027,585

Filed: December 29,2004

FoT: RELATION PATH VIABILITY
PREDICTION

PATENT
0r 7900-000720us
1999P0001 lus02

$ao

IN TH.E UNITED STATES PATENT AT{D TRADEMARK OFF'ICE

Examiner: Not Yet Assigned

Art Uniil 2l7l

INFORMATION DISCLOSURE
STATEMENT UNDER 37 CFR $ 1.97 and
$ r.e8

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Sir:

The references cited on attached form PTO/SB/08A are being called to the

attention of the Examiner, Copies of the references are enclosed. It is respectfully requested that

thE cited references be expressly considered during the prosecution of this application, and the

references be made of record therein and appear among the "references cited" on any patent to

issue therefrom.

Mark T. Davis
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Yaniv Gvily and Shai Agassi
Application No.: 1 l/027,585
Page 2

PATENT

As provided for by 37 CFR 1.97(S) and (h), no inference should be made that the

information and references cited are prior art merely hecause they are in this statement and no

representation is being made that a search has been conducted or that this statement encompasses

all the possible relevant information.

Applicant helieves that no fee is requirqd for submission of this statement.

However, if a fee is required, ttre Commissioner is authorized to deduct such fee from the

undersigned's Deposit Account No. 20-1430. Please deduct any additional fees from, or credit

any overpayment to, the above-noted Deposit Account.

TOWNSEND and TOWNSEND and CREW LLP
Two Embarcadero Center, Eighth Floor
San Francisco, Catifornia 941 1 l-3834
Tel: 415-576-0200
Fax: 415-576-0300
PHA:mtd
60'145028 vl
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Precision and Recall of GIOSS Estimators for Database Discovery

Luis Gravano Hdctor Garcfa-Molina Anthony Tomasic

Computer Science Department
Stanford University

Stanford, CA 94305-2140

{gravalo , hector,tomasic}Ocs . stanf ord. edu

I Overview

OnJine information vendors offer access to multi-
ple databases. In addition, the advent of a variety of
INTERNET tools [t, 2] has provided easy, distributed
access to many more databases" The result is thou-
sands of text databases from which a user may choose

for a given information need (a user query). This pa-
per, arr abridged version of [3], presents a framework
for (and analyzes a solution to) this problem, which
we caII the tert-dats.bue discooery problem (see [3] for
a survey of related work).

Our solution to the text-database discovery prob-
lem is to build a service that can suggest potentially
good databases to search, A user's query will go

through two steps: first, the query is presented to
our server (dubbed GIOSS, for Glossary-Of-Servers
Server) to select a set of promising databases to
search. During the second step, the query is actu-
ally evaluated at the chosen databases. GIO.$S gives

a hint of what databases might be useful for the
user's query, based on word-frequenc:/ iuformation for
each database. This information indicates, for each
database and each keyword in the database vocabu-
lary, how many documents at that database actually
contain the keyword, for each field designator (Sec-

tions 2 and 3). For example, a Computer-Science li-
brary could report that "/fnulh" (keyword) occurs as

an auffior (field desipator) in 180 documents, the key-
word "compuler, " in the tftle of 25,548 documents, and
so on. This information is orders of magnitude smaller
than a full index (see [a]) since for each keyword field-
designation pair we only need to keep its frequency,
not the identities of the documents that contain it.

To evaluate the set of databases that GIO,SS re-
turns for a given query, Section 4 presents a frame-
work based on the precision and recall metrics of
information-retrieval theory. In that theory, for a

given query q and a given set .S of relevant docu-

ments for q, precision is the fraction of documents
in the an$wer to g that are in ,S, and recall is the
fraction of .9 in the answer to g, We borrow these

notions to define metrics for the text-database discov-
ery problem: for a given query q and a given set of
"relevant databases" S, P is the fraction of databases

in the answer to g that are in ,9, and ^R is the fra+
tion of .9 in the answet to q. We further ex[end our
framework by offering different definitions for a "rel-
evant database" (Section a). We have performed ex-
periments using query traces from the FOLIO libra,ry
information-retrieval system at Stanford University,
and involving six databases available through FOLIO'
As we will see, the results obtained for diflerent vari-
ants of GIOS.$ are very promising (Section 5). Even
though GIOSS keeps a small amount of information
about the contents of the availahle databases, this in-
formation proved to be sufficient to produce vety uss'

ful hints on where to search.

2 GIOSS: Glossary-Of-Servers Server

Consider a boolean oandtt query q I that we waut
to evaluate over a set of databases DB. GIOSS se-

lects a subse[ of DB consisting of "good candidate"
databases for actually submitting g. To make this se-

lection, GIOSS has available the followinginformation:

t DBSize(d6), the total number of documents in
database di, V d[ € DE, and

t freq(t, dD), the number of documents in dD that
contain ,, V d[ € DB, and for all keyword field-
designation pairs t. Note that GIOSS does not
have available the actual "inverted listst' corre-
sponding ho each keyword-field pair and each

database, but just ihe length of these inverted
lists,

lWe can gencralize this paperts approach to "or't queries
(see [a]), and to the vector-space retrieval modcl [5].
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This information is extracted from each database by
a colleclor program (not discussed further here) that
forwards it periodically to GlO55.

To assess how good each database is for a given
query, GIOSS uses an eslimalor'. an estimator 8.9?t
(for some fixed 0 ( e S l) consists of a func-
tion ESizessa that predicts the result size of a
query in a database, and a ttmatching" function that
uses these estimates to selecb the "good" daiabases
(Clrosens5r"). Once ESizessa(q,db) ha^s been de-
fined, we can determine Chosengsr,(q, DB'1 in the
following way:

Chosens5r,(q, DB) - {db e DBI (r)

E5ire557(s,d6) >' 
^ lwl = 

.'
where hest = ffiil]e6,5pg ESizessT(g,db').

Users can set the value for s according to the query
semantics they are interested in: in general, higher
values for e male the Chosenggf. set "larger:" if
€ = 0, only those databases containing the strictly
highest non-zero estimates will belong to ChosenE5[ r

whereas if e = 1, all databases with a non-zero esti-
mate will belong lo ChosenEs"..

3 The Ind. estimators

The Ind, (for "independence" ) estirnators [4] are
built upon the (unrealistic) assumption that keywords
appear in the different documents of a database fol-
lowing independent and uniform probability distribu-
tions 2. Under this assumption, given a database dD,

eny r keyword field'designation pairs t1,. . .,trr, and
any document d € db, the probability that d contains
allof 1r,...,t,, is:

/reg(tr, dD) * * .freq(to, dA)

DB.size(d6)x"'x@.1
So, according to Ind., the estimated number of docu-
ments in dfi that will sai,isfy the query "findt1n. . .ntn"
is [6]:

ESizclo4(f ind t1n . . . n t,,, dE) =
III=r f"eq(ti, al)
DBSize(db)n-t

The Chosenlnd, set is then computed with Equation
1, for any value of e.

4 Evaluation metrics

Let DB be a set of databases and g a. query. In or-
der to evaluate an estimator E,S? (*.g., EST=Inilr),

2E*"r, though this assumption is unrealistic, wc will sec thab
the In& estimators work surprisingly well

we need to compare its prediciion against what ac-

tually is fiighl(q, DB), the "right subset' of DB to
query. There are several notions of what the right
subset means, depending on the semantics the query

submitter has in mind. In this paper, we will con-

sider two of these notions, for which the goodness of
a database db with respect to a query q will be de-

termined by the number of documents that dfr returns
when presented with q [S].

Our first defrnition for rtigfti(q, DB)
is Matching(q, DB), the set of all databases in DB
containing at least one document that matches query

g, More formally,

Risht(q, DB) = Matching(g, DB)

= {df € DElRSize(q, dD) > 0}

where RSize(q, d[) is the actual result siae of query
g in database d[. There are (at least) two types of
users that rnay specify M otehing(q, DB) as their right
set of databases. One is users that want an exhaus-
tive answer to their quety. They are not willing to
rniss any of the matching documents. We will refer
to these users as "recall*oriented" users, On the other
hand, "precision-oriented" users may be in "sampling"
rnode: they simply want to obtain sonte matching doc-
uments without searching useless databases.

Our second definition for Right(q,DB) is, for a

databases containing the most matching documents.
More forrnally,

Right(q, DB) = Bests(q, DB)

= {d[ € DBlRSire(q, d6) > 0 n

I Fli--:(q,.dr) - n"'ot 
I *'

I hreol l-'
where hreol = IrBxdD,Epp RSize(q,db'). Parameter 6

is noi a parameter of our estimators, but of our evalu-
ation metrics: the submitter of 6 query does not give a
6 value to GIO,S,9, Higher values for 6 yield more com-
prehensive Bestd sets. Therefore, parameter d should
be fixed according to the desired "meauing" fot Besf 5.

For example, suppose that we are evaluating Ind. for
a user that wants to locate Besl databases, but is will-
ing to search at sites that have 90% or more of the
number of matching documents than the overall Eesl
sites have. Then, the experimental results that are
relevant to this user are those obtained for 5 = 0.1.

Again, user$ that define Bests(q, DB\ as their right
set of databases for query g might be classified as be-

ing "recall oriented" or "precision oriented." "Recall-
oriented" users are willing to miss some databases,
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as long as they are not the best, ones. These users
*ant to ensure that at lea.st those databases having the
highest payoff (i.e., the largest number of documents)
are searched. On the other hand, "precision-oriented"
u$ers want to examine (some) best databases. Due
to limited resources (e.g., time, money) the users only
want to submit their query at databases that wilt yield
the highest payoff.

Once we have defined the Right set for a query
q arrd a database set DB, we evaluate how well
Chosenpsr(q, DBI approximates Right(q, DB) by
adapting the well-known precfsion and recill paramF
ters from information-retrieval theory [5] to the text-
database discovery framework. If we regard "Rfgftd as

the set of "items" (databases in this context) that are

relevant to a given query g, and Chosenssa as the set
of items that is actually retrieved, we can define the
following functions PR;crrr and ft31srls, based upon the
precision and recall parameters:

f lC[ordnnJttgrrtl
Pnioat(q,DB)- I ffi if lChosenl >o

' L I otherwise

f lcrro,r:It4dsarl if lEishrl > 0ftniclt(q,DB) = { InigAtl

I I otherwise

where Chosen = Chosennsr(l,DB) (ES" is a fixed
estimator for GIOS.f) and ^Right = Right(q,DB).

Intuitively, P is the fraction of selected databases
that are .Rigllt ones, and .8, is the fraction of the Right
databases that are selected. "Precision oriented' users
will be interested in high values of P, while "recall
oriented" users will be interested in high values of .R.

Section 5 evaluates different estimators in terms of
the average value, over a set of user queries, of the P
and E parameters defined above, for difrerent .flight
sets of databa.ses.

5 Ind results

In order to evaluate the performance of the Ind, *
timators according to the P and E parameters of Sec-

tion 4, we performed experiments using 6897 queries
and six databases available through the FOLIO library
information-retrieval system at Stanford University.
Real users issued the queries to the INSPEC database
through the IOLIO system. In [3J, we describe the
query trace and the experiments. lVe also study how
well ESirelrd approximates RSizc.

Figure I shows the average values of the P and
ft parameters for Inds, for growing values of 6. Our
estimator remains fixed (since e = 0) for the differ'
ent values of d, and so does Matching. This is why

0 0.25 0.5
6

0.75

Figure l: The everage P and r? parameters as a func-
tion of 6, for the /ndo estimator (e = 0).

the curves corresponding to PMot"hing and -Ettarching
are flat. In particular, P1,4616hioc=0.9126: this rleans
that, for the average query, 91.2670 of the databases

in Chosen;r4o have rnatching documents. In con-
ttast, R6otrhi,.s-0.4044, meaning that, for the aver-

age query, Chasen1n4o includes only 40.44To of the
Motching databases: Ind,o chooses only the most
promising databases, not all of the ones that might
contain matching documents. Bigher values of e ad-

dress this problem (see below),

On the other hand, the set of best databases, Best5,
varies as d does. In Figure I we see that parameter
Rf.c''d worsenB as 6 grows, since Best6 tends to con-

tain more databases, while Chosen6d0 remains fixed.
This is exactly why Psor1, improves with higher val-
ues of d. Note that for 6 = 1,8esi1 -- Matching, and
so, Pr14o161dng and RMot"hing coincide with Pg"46 and

ftBerro, respectively.

Figure 2 shows the average values of the P and .E

parameters for fnd., for growing values of c. For all
these results, 6 = 0 (i.e,, the t'best" set of databases
is fixed to Bestp). Since Chosen64 tends to cover
more databases as € grows, ftlrrorrti,rg md r?gr"s1o im-
prove for higher values of e. For r = 1, ftruorctrins=
.ft,Bcrto= 1, since ChosenJn4, contains all of the p+'
tentially matching databases. This is also why Pserro
worsens as € grows. Parametet PMot"hins rem&ins ba-
sically unchanged for higher values of e , but worsens

for e close to one, for the same reasons Pgss1. Sets
lower.

0,8

0.6

0.4

0.?
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0.8

0,6

0.4

0.2

Risht Pnisnt
(EFlc)

Rnirht
(EErc)

Pnisht
(INSPEC)

fi EisAt
(rHsPBc)

Molching 0.8960 0.4621 0.9126 0.4044
Besf s 0.84s8 0,9384 0.8438 0,s0I0

Figure 4: The average P and E parameters for the
/nds estimator, using the ERIC queries. The last two
columns show the corresponding values for the IN-
SPEC queries.

Real users issued these queries to the ERIC database
through Stanford's FOLIO system. Figure 4 shows the
resuits corresponding to these queries, for the differ-
ent instances of the P and r? parameters. The results
obtained differ only slightly from the ones for the IN-
SPEC queries, which suggests that our results are not
sensitive to the type of trace used.
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6 Other results

The /nd, estimators are based upon the assump-
tion that the occurrence of query keywords in doc-
uments follows independent and uniform probahility
distributions. We can build alternative estimators by
depart,ing frorn this assumption. For example, we can
adopt the "opposite" assumption, and assume that
the keywords that appear together in a user query are
strongly correJated. So, we define another family of
estimators for GIOS,S, jl,Iia, (for "minimum"), by let-
ting:

ESize,11;,,(f ind tyn . . , n t,,, dD) = grl freq(t;, db)

ESizerlal,r(g, db) is an upper ,"r"0=., the actual re-
sult size of query q: RSize(q,d6) 5! ESize,la;n(q,dD).
Chosenp;*. follows from the definition of ESize,1ai,r,

using Bquation l. As Figure 3 shows, the results we

obtained for the Mfns estimator, using the INSPEC
queries, are very similar to those we obtained for the
fnde estimator.

To analyze how dependent the results are on the
trace used, we ran our experiments using a difler-
ent query trace, consisting of 2404 real-user queries.
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