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BOX NON-FEE AMENDMENT g TR
Assistant Commissioner for Patents
Washington, D.C. 20231

gir:

In response to the Office Action dated April 16, 1996, please

amend the above~identified patent application as follows:
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3 ]
In the ci¥ims

Please amend claims 1, 6, 8, 12, 13 and 17 as follows:

%611 {Amended) A \method fo formation retrieval wusging fuzz
2 queries [of accessipg data] in a distributed database system having
3 a plurality of home\ nodes (node] and a plurality of gquery nodes
4 connected by a networy, said method comprising the steps of:
5
6

10
11
12
13
14
15
16
17
18
19
20

21

fragmenting, by said, selected home node, a guery from a user

into a plurality of query Xragments;

hashing, by =zaid seleg home node, esach said guery Eragment
of said plurality of query fragments, said hashed query fragment
having a first portion and a cond portion;

transmitting, by said selécted home node, each said hashed
quexry fragment of said plurality af query fragments to a respective
one of sald plurality of gquery Yyodes indicated by said first
portion of each said hashed query fxagment;

using, by said query node, skid second portion of =said
respective hashed query fragment to wccess' data according to a
local hash table located on said guery yode; and

returning, by each said gquery node agcessing data according to
said respectlive hashed guery fragment, an object Iidentifier

corresponding to said accessed data to said selected home node.
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10
11
12
13
14
15
16
17
18

19

} A method of storing data jin a wmanner which is

nformation etrieva ging 22 querjes in a

a plurality of data fragments;

hashing, by sald selected home node, each sald data fragment
of sald plurality of &ata fragments, said hashed data fragment
having a first portion and\ a second portion;
tranemitting, by said \gelected home node, each said hashed
data fragment of said pluralify of data fragments to a respective
one of said plurality of gueyy nodes indicated by said first
portion of each sald hashed data\ fragment; and

using, by said duery node)\ said second portion of said
respective hashed data fragment to 3tore data aceording to a local

hash table located on said guery nods.
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a plurality of query nodes;

of home nodes (node] and said plurality of

user, fragments shid query into a plurality of query fragments,

haches each said)\ query fragment of sald plurality of query
fragments into a haghed guery fragment having a first portion and
a second portion, anl transmits each said hashed query fragment to
a respective one of said plurality of query nodes indicated by said

first portion of said ‘hashed guery fragment, and

A distributed database system for storage and

comprisings

a plurality ®Hf gquery nodes;

sald af home podes ([node] and said plurality of
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said Qata fragment of said plurality of data fragments into a

hashed\data fragment having a first portion and a second portion,

and transmits each said hashed data fragment to a respective one of

sajid plukality of guery nodes indicated by said first portion of
said hashad data fragment, and

each said home| node, upon receiving a command from a user,

engqueueing a predeteimined task in response to said command,
a query task engupeued being resultant in, in response to a
query compand from said\user, fragmenting a guery contained in said

guery command into a plurality of guery fragments, hashing each
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k 16 said query \node, upen receipt of sald query message, using
17

said second portipn of said hashed guery fragment to access data

Jlﬂ

19 transmitting a messa

according to a local hash table located on said query nede and

returning an object identifier corresponding

20 to sald accessed data to said home node.
5
gidél 17. (Amended) distributed database system for storage and
2 retrieval of info tion, comprising:
E;a a pluraljt hoﬁe node nodes; and
1J 4 a plurality of ery nodes, said plurality of home nodeg and
5 i es connected by a network,

G each said home node, upon reeeiving a command from a user,
7 enqueceing a predetermingd task in response to said command,

8 an ingert task engueled, in response to ap insert command from
9 sald user, fragmenting dath contained in said insert cemmand into
10 a plurality of data fragmenis, hashing each said data fragment of
11 said plurality of data fragmelhts into a hashed data fragment having

12 a first portion and a second portion, and transmitting an insert

132 message containing each said hawhed data fragment te a respective

14 ane of said plurality of que nodes indicated by said first
15 portion of said hashed data fragmgnt,

16 said gquery node, upon receipti of said insert message, using
17 s8aid second portion of said hashed data fragment to store data

18 according te a local hash table located on said query node.
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REMARKS

The above-~identified patent application has been amended and
reconsideration iz respectfully reguested. Claims 1-17 are pending
and stand rejected. claime 1, 6, B, 12, 13 and 17 have been
amended.

Claims 1-17 are rejected under 35 VU.5.C. §103 as being
unpatentable over Chaturvedi, et al.', #scheduling the Allocation of
Data Fragments in a Distributed Database Environment: A Machine
Learning Approach%, IEEE Transactions on Engineering Management,
Vol. 41, No. 2, May 1994 and Houtsma et al., "Parallel Hierarchical
Evaluation of Transitive Closure Queries®, IEEE, 1991. With
respect to claims 1, 6, 8, 12-13, and 17, the Examiner states that,
"It would have been obvious to one of ordinary skill in the art at
the time the invention was made to combine the hashing means of
Houtsma’s teachings with the teachings of Chaturvedi because the
hashing means could enable Chaturvedi’s informatien retrieval means
to provide the (meried node with a dguery value and a guery
identifier during the query nodes hashing process"™ (Paper No. 3,
page 3). However, such a combination would not provide the
distributed database and method of the present invention.

Both the Chaturvedi and Houtsma references describe technigues
for partitioning files in a Distributed Relational Database System.
These two references, and each of the papers cited by these two

references, are in the field of relational database systems. A
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relational database system consists of one or nore relatlons, also
known as tables or files. Each relation is a set of recoards, also
known as rows or tuples. Each record in a relation has a set of
attributes, also known as filelds or columns. Every record in a
relation has exactly the same number of fields and the fields have
the game types. For example, a customer relation might consist of
a 40 character name field, a 60 character address field and a &
digit customer identifier.

A fundamental characteristic of relational databases is that
records do not have object identity. More particularly, each
recerd is uniquely determined by the values of its fields. By
contrast, data models other thanr the relational model generally
assume that the basic objects do have object identity, i.e., an
object exisis independently of any attribute values it might have,
and changing the attribute wvalues will not change the object
identity.

Another fundamental characteristic of relational databases is
the use of a relatisnal gquery language called the relational
algebra. The relational algebra is roughly equivalent to what
mathematicians call the "first order predicate calculus,” and is
primarily uwsed for extracting information from a relational
database system. However, the relational algebra may also be used
for other purposes, For example, relational algebra expressions

can be used to specify database views, security and authentication

L
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conditione, integrity constraints and database partitioens. This
can be confusing, and has apparently caused confusion in the
examination of the present application, since these other uses of
the relational algebra have nothing to de with extracting
intormation from the database, and yet the word "guery" is
frequently used in connection with these other uses.

Modern relational databases typically deal with ver)f large
relations, i.e., relations that aontain several terabytes (million
megabytes) of data are common. 'The need to deal with such large
relations aleng with the reduction in cost of computing equipment
has driven the development of distributed relational database
systems. A distributed relational database system is a relational
database system that is distributed among a collection of computers
which are connected by a communication network. Very large
relations are distributed among the computers in the network by
partitioning or otherwise breaking up the relations into disjeolnt
pieces known as "fragments.™ These fragments are themselves
relations, and typically contain in excess of tens or even hundreds
of megabytes, even though the fragments are much smaller than the
larger relation of which they are parts. Significantly, these
relational fragments are disjoint,

The fragments of a distributed relational database system are
defined by using the relatiopal algebra. Perhaps as a result, the

term “fragment guery” is often used to refer to the relational

- g -
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algebra expression that defines a relational database fragment.
This can ke confusing, and has apparently causéd confusion in the
examination of the present application, since the relational
algebra expression "fragment guexry" does not describe extraction of
information, but rather provides the defining condition for the
fragment.

The present invention does not utilize the relational meodel,
and in particular does not utilize the relational models of
Chaturvedi and Houtsma. A primary purpose of the present invention
is to alliow information retrieval for information objects that are
more general than the simple records of a relational model system.
For example, documents such as papers, books, World Wide Web pages,
annotated images, and other documents can all be indexed using a
search engine in accordance with the present invention.
significantly, none of these documents would be considered
searchable records according to the relational model.

The present invention and the relational model express gueries
and records differently. The query language used by the present
invention is the same language used to express the information
ohjacts, or more precisely their content labels, that are indexed
by the search engine of the present invention (claims 1, 6, 8, 12,
13 and 17}. This has the advantage that no additional language is
required for expressing queries. In contrast, relational database

system gueries are expressed in the relational algebra and the

- 10 =
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records are expressed in other ways. The result of a guery
provided to the search engine of the present invention is a set of
objact identifiers (claim 1, line 17) with weights (claim 3, lines
.2-3, claim 9) attached thereto. The weight attached to an cbject
identifier represents ambiguous and fragmentary cqueries, which are
also known as “"fuzzy" queries. There is no analogous concept in
the relational algebra. A relational algebra expression is a
precise and wnambiguous specification of a set of records. Using
colloquial language, there 1s no “fuzuiness™ in the relational
algebra. ‘

The fragmentation technigque of the present invention is
different from fragmentation in the relational wmedel. The present
invention introduces a fragmentation technique that is utilized in
the indexing algorithm. Information objects, or more precisely
their content labels, are broken 'up into a collection of s:mall
overlapping fragments (claim 1, lines 4-5). ¥The size of each
fragment may typically be around 20 bytes. . By contrast, the
fragments of the relational model never overiap, are millions of
times larger, and have a structure that is both conceptually and
practically adifferent. Furthermore, the present invention
fragments both cueries and Information objects in the same way.
This is impossible for relational model database systems, since

gueries and records have different structures.

- 11 -
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Hith regard to tne comment on Page 2, heading 3, sentence 1,
Charturvedi introduces a new algorithm for defining fragments in a
partitioned, distributed relational database systen. As noted
‘above, these relational fragmente are unrelated to the object
fragments of the present invention. This difference is illustrated
by the cited example which uses the value of an attribute (named G}
to break apart a base table (named T1) inte two relation fragments,
according to whether the attribute has value ‘A’ or 'B’.

With regard to the comment on Page 2, heading 3, sentence 2,
Chaturvedi intrecduces a variation on the well known semijoin
algorithm for computing a join. The join is one of the operators
of the relational algebra, and computing it efficiently is
important in relational database systems. Significantly, the
algorithm for the two-way Jjoin described in Chaturvedi is wvery
different from the algorithm used by the present invention. The
Chaturvedi join guery is gplit into two single-table sub-gqueries
and then provided to the two nodes containing the base tables
specified in the sub-queries. This splitting technique is commonly
enployed in Distributed Relational Database Systems. It is an
algebraic factoring of the relational algebra expression that is
the query. Algebraic factoring is a technique unrelated to the
fragmentation of the present invention. More particularly, in the
present invention each fragment is hashed in its entirety {(claim 1,

lines 6-8), and the hash value is provided to a node determined by

- 12 -
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the hash value itself. In the splitting technigque in Chaturvedi,
sub-gqueries are not haghed at all; they ave shj_.pped to the node

containing the base table mpecified in thé sub-query. This is

-hardly surprising as it would not make any sense to hash a

relational query because the resulting hash value would not have
any uses.

with regard to the comments associated with Figs. 2 and 3 of
Chaturvedi, the architecture of cthaturvedi shown in those Figs. is
guite different from the architecture of the present invention.
More particularly, there is no central server in the present
invention, and neither the nodes of the network nor the objsct
fragments in the index have any kind of hierarchical structure. In
the present invention the home node of a query is rai-ndomiy chosen,
and different queries will generally have different home hodes.

with regard to the comment on Page 2, heading 3, sentence 3,
the database fragmentation mentioned by Chaturvedi in the Abstract
is relational fragmentation and iz unrelated to the fragmentation
of the present invention. f%The fragment gueries in Chaturvedi’s
Illustrative Examples (Page 198) are not gquery fragments, but
rather relational algebra exprezsions used to define relation
fragments. Numbers 1-4 in Example 2 on page 198 are gueries that
are in the guery history at Site A. Thay are gueries that at some
time in the past were processed at Site A. They are used by the

MLTIF to compute relational algebra expressions for defining

...13_
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relation fragments that would ke better suited for evaluating the
gueriesg in the history than the current relation fragments. The
presumption is that the past history is a govd indicator of what
the future will be. The MLTIF is not a query evaluation algorithm
but rather a dynamic methed for choosing good relation fragments in
a Distributed Relational Database System. Therefore, the cited
passages of the Chaturvedi reference are irrelevant to the present
invention.

With regard to the comment on Page 3, heading 3, sentence 1,
nowhere on Page 137, column 1 or Page 192, column 2 of Chaturvedi
is there any mention of a Jlocal hash table or any hashing
operation.

With regard to the comment on Page 3, heading 3, sentence 2,
no object identifiers are mentioned on page 198 of cChaturvedi.
Indeed, since the relational model explicitly rejects ocbject
identity, it would be amazing if it did mention ohject ldentifiers.
The Illustrative Example on page 198 simply discusses how to find
relational algebra expressions for defining time invariant
relational fragments.

With regard to the comment on Page 3, heading 3, sentence 3,
no hashing operation is mentioned anywhere in the Abstract.

With regard to the comment on Page 3, heading 3, sentence 4,
Houtsma does not teach use of hashing. Indeed, on page 130, column

2, par. 3, Houtsma refers to a number of papers that use different
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methods to solve the transitive closure problem, including hash-
based methods. Houtsma teaches a disconnection set appreoach that
does not use hashing. Further, the graph shown in Houtsma is an
auxiliary structure used in the algorithm. The graph defines a
notion of adiacency between relatlon fragments. This is unrelated
to the graphs (semantlc networks) used in the present invention.
As discussed above, the fragments of the present invention are
gquite diffexent from the fragments of the relational model. Since
the fragments of the present invention are parts of the semantic
network, there 1s no concept of fragment adjacency in the present
invention. In Houtsma, thé graph has the relation fragments as the
vertices, with unlabeled edges defined by relation fragment
adjacency, while in the present invention the fragments may be
regarded as fragments of a graph having labeled edges (semantic
relationships} that connect concept instantiations with one
another.

With regard to the comment on Page 3, heading 3, sentence 5,
no hashing operation is mentioned here or anywhere in the
reference. The fragment H is tﬁe high speed fragment. The term
"high speed¥ was probably chosen because' of their motivating
example: the rallway network of many Puropean countries. It could
agqually well have been called the “special fragwent" or the "wide-

connection fragment."

. - 15 -
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The Examiner has also rejected clalms 2, 7 and 14 based on the

Chaturvedi and Houtsma references. However, Houtsma does not use

hashing and chaturvedi does not solve the information retrieval

_problem of +the present invention. The Chaturvedi network

architecture is very different from the architecture of the present
invention. In Chaturvedi, exc&pt.for the central server node, it
is presumed that the servers are located where the qgueries will he
presented by users. By contrast, the architecture of the present
invention is a search engine that irg entirely remocte from any user
nodes. The "home node® in Chaturvedi is the user node itself,
i.e., the node where the query is presented to the distributed
system. The “home node" in the pregent invention is one of the
nodes in the search engine, and it can be randomly chosen by one of
the front end processors. Further, Chaturvedl never fragments a
guery,

In addition to the architectural differences, there are no
concepts of measure of relevance or degree of relevance (claims 32,
9} in the relationa) meodel, and no such concepts are mentionsd or
employed in Chaturvedi. In parxticular, the use of the word
“relevance” in Chaturvedi is unrelated to the “"fuzzy" notion of
relevance in the presant invention. Like all research on
relational systems, chaturvedi employs no notion of weighted
relevance. When it is stated, for example, that "...it [join-value

set] is transmitted to the relevant nodes participating in the join

- 16 -
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operation,” Chaturvedi zimply means that the join-value set ls sent
to those nodes participating in the join which may contribute any
tuples to the result of the join. There is no relevance weighting
involved in this operation. If it can be determined that a node
participating in the join will not contribute any tuples to the
result, then it is not sent the join-value set, otherwise the join-
value set is sent to the node. The decision is completely "sharp®
and does not involve any “fuzziness." This is hardly surprising
since Chaturvedi describes a relational model which im unrelated to
information retrieval using fuzzy gueries.

With regard to fraément storage, the storage of relation
fragments in a Distributed Relational Database System is specified
in the allocation schema. In Chaturvedi, Example 4, there are
three relation fragments: T1A, T1B, and T2, T1A 1s the relation
fragment defined by the relational algebra expression:

SELECT * FROM T1 WHERE e = ‘A7
and T1B is the relation fragment defined by the relational algebra
expression:

SELECT * FRCM T1 WHERE e = ‘Bf
The alleocation schema simply specifies which nodes contain a copy
of each relation fragment. Here, for example, is the allocation
schema used by Chaturvedi in this examples

TiA: node A

T1B: node B
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T2: node A

It is merely coincidence that the value of +the attribute e

coincides with the name of the node.

With regard to the comments on Page 4, the steps in
Chaturvedi, page 199, column 1 are concerned with choosing time
invariant relation gueries. These steps are not concerned with
guery processing per se. In the present invention a query request
can specify one of several levels of gervige (claim 16). Roughly
speaking, the lower levels opf service are faster but are less
accurate, +the higher Jlevels of service are slower but mnore
accurate. This notion of level of service is meaningless for the
relational model. In the relational model, all queries have
exactly one corrsct answer. There is no concept in the relational
model of answers that are better or worse.

In sum, the field of "information retrieval using fuzzy
gqueries" (a term of art) is gqguite different from the relational
nodel . In the relational model a query is a complete and
unambiguous specification of the result. Relevance in the
relational model is either TRUE or FALSE. In information retrieval
results are returned which may or may not satisfy the intentions
behind the guery, and which may even be unrelated to the intentions
behind the gquery. The ¢laims have been amended to particularly

point out this difference and remove the confusion which has

-..18_-
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apparently been brought about by the use of terms which are similar
to those of the cited references.

For the reasons given above, reconsideration and allowance is
'respectfully requested. The Examiner is encouraged to telephone
the undersigned attorney to discuss any matters in furtherance of

the prosecution of this application.

Regpectfully submitted,

Kenneth P. Baclawski

B

Sta%ley K. Schurgind—" .
Reglstration Ne. 20,579
Attorney for Applicant(s)

WEINGARTEN, SCHURGIN,
GAGNEBIN & RAYES

Ten Poat Office Sdquare

Boston, Massachusetts 02109

Telephone: {617) %$42-2290
Telecopier: (617) 451-0313
Date: G{ 7 ( Uz
SHMS/jet
84277
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I hereby certify that this correspondence is being deposited with

the United States Postal Service as first class mail in an envelope
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By //4 ”
Stanley M. urgin

Registration No. 20,979
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Sir:

In response to the Office Action dated September 11, 1996,

please amend the above-identified patent application as follows:
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\ In the Claims

i Pleagse amend claims 1, &, 7, &, 12, 13 and 17 as follows:

— W
1 1. {Twice Amended) A method for informatiocn retrieval using fuzzy

2 queries in a non-relational, distributed database system baving a

3 plurality of home nodes and a plurality of query nodes connected by

1 a network, said method comprising the steps of:

5 randomly selecting a first one of said plurality of home

3 noded;

7 fragmenting, by said selected home node, a query from a user

8 into a plurality of gquery fragments;

9 hashing, by said selected home node, each said query fragment
10 of said plurality of query fragments, said hashed query fragment
11 having a first portion and a second portion;

2 transmitting, by said selected home node, each =zaid hashed
i3 query fragment of gaid plurality of guery fragments to a respective
14 “one of said plurality of query nodes indicated by sgaid first

15 portion of each said hashed quexy fragment;

16 using, by said query node, said second portion of said
17 respective hashed query f£ragment to access -data according to a
18 local hash table located on said query node; and

19 returning, by each said query node accessing data according to
20 said respective hashed query f£ragment, an object identifier
21 correspending to said acceseed data to said selected home node.
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6. {Twice Amended) A method of storing {datal objects in a mannerx
which is conducive to information retrieval using fuzzy gqueries in
a non-relational, diatfibuted database system having a plurality of
heme nodes and a plurality of guery nodes connected by a network,
‘said method comprising the steps of:

randomly selecting a first one of said plurality of home
nodes;

fragmenting, by said selected home node, [data) cobjects from
a user into a plurality of [data) object fragwents;

hashing, by said selected home node, each said [datal object
fragment of said plurality of [datal gbject fragments, said hashed
{data]l ghject fragment having a first portion and a second portion;

transmitting, by said selected home node, each =said hashed
[data) pbiect fragment of said plurality of data fragments to a
respective cne of said plurality of quexry nodes indicated by said
first portion of each said hashed [data)] gpbiject fragment; and

using, by said query node, said second portiom of said
respective hashed [datal}l gbigct fragment to store data according to

a local hash takle located on said query node.

7. (Amended) The method of claim 6 further comprising the step of
receiving, at said home nede, said {datal objects from said user,

prior to the step of fragmenting said [datal abject.

i
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1 8. {Twice amended) A non-relatignal. distributed database gystem
2 having an information retrieval tool for handling queries from a
3 user, comprisiqg: B

4 . a plurality of home nodes: and

5 a plarality of guery nodes;

6 said plurality of home nodes and said plurality of guery nodes
7 connected by a network,

8 wherein each said home node, upon receiving a query from a

g uvesaer, fragments gaid gquery inte a pluxality of guery fragments,
10 hashes each said guery £ragment of said plurality of query
11 fragments into a hashed query fragment having a first portion and
12 a second porticon, and transmits each said hashed guery fragment to
13 a2 respective one of said plurality of guery nodes indicated by said

14 tirst portion of said hashed ¢uery fragment, and

15 further wherein each sald query node uses sald second portion
16 of said hashed query fragment to access data according to a local
17 hagsh table located on said guery node and returng an object
18 identifier corresponding to said accessed data to said home node.
1 12. {Twice Amended) A pnon-relatipnal, distributed database system
2 for storage and retrieval of information gbjects, comprising:
E)§ k} a plurality of home nodes; and

4 a plurality of query nodes;

“}ooy

t ! -4 -
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said plurality of home nodes and saild plurality of query nodes
connected by a network,
wherein each said home node, upon receiving [data)] an_gbject
from a user, fragments said [datal gbject into a plurality of
[datal ghiect fragments, hashes each said [datal pbigct fragment of
gaid plurality of [datal object £ragments into a hashed [data]
object fragment having a first porticon and a second portion, and
transmits each said hashed [data] obhjgect fragment to a respective
one of said plurality of guery nodes indicaced by sajd first
portion of said bhashed [datal gkieqt fragment, and
wherein each said query node uses said second portion of said
hashed {datal obrjiect fragment to store [datal pbjects according to

a local hash table located on said gquery node.

13. (Twice Amended) A npn-relational, distribubted database system
having an information retrieval tool for handling queries from a
user, comprising:

a plurality of home nodes; and

a plurality of query nodes, said plurality of home nodes and
said plurality of gquery nodes connected by a network,

each said home ncde, upon receiving a command from a user,
enqueueing a predetermined task in response to said coumand,

a guery task engueued being resultant in, in response to a

query command from said vser, fragmenting a guery contained in said
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guery command into a plurality of éﬁery fragments, hashing each
said gquery fEragment of said pluralicy of query fragments into a
hashed query fragment having a first portion and a second portion,
and transmitting a quexy message containing each said hashed query
fragment to a respective one of said plurality of query nodes
indicated by eaid first portieon of said hashed guery fragment,

said guery node, upon receipt of said gquery message, using

said second portion of gsaid hashed ¢uery fragment to access data
according to a local hash table located on said query node and
transmitting a message returning an cbject identifier corresponding

to said accessed data to said home node.

i
11

12

r J'l i

17. (Twice Amended) A non-relational, distributed database system
for storage and retrieval of information, comprising:

a plurality of home node nodes; and

a plurality of query nodes, said plurality of home nodes and
paid plurality of gquery nodes comnected by a network,

each said home node, upon receiving a command from a user,
enqueneing a pre&etermined task in response Lo said command,

an insert rask enguened, in response to an insert command £rom
said usexr, fragmenting data contained in said insert command into
a plurality of data fragments, hashing each said data fragment of
said plurality of data fragments into a hashed data fragment having

a first portion and a second porticn, and transmitting an insert

|
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13 message containing each said hashed data fragment to a respective

14 one of said plurality of query nodes indicated by said first

\015 portion of said haghed data fragment,

% . said query node, upon receipt of said insert message, using
said second porticn of said hashed data fragment to store data

according to a local hash table located on said guery node.

RE K

Claims 1-17 are pending in this application. Claiwms 1, &, &,

12, 13 and 17 have been amended.

The Examiner has rejected claims 1-17 under 35 U.S.C. § 102 (b}

as being anticipated by MNeches, U.8. Patent Wo. 5,006,978. Neches

teaches breaking up and distributing a relational database with a

hash function for facilitation of data stcrage. Claims 1-5, 8-11

and 13-17 of the present application do not relate to storage of

data, and are therefore not suggested by Neches. Claims 6, 7 and

12 of the present applicaticn relate to storage of data. However,

claims 6, 7 and 12 are distinguished from Neches since these claims

{as amended) recite wmethod and apparatus for fragmenting, hashing

and distributing ebjects. Operating upon objects is significantly

different from operating upon relations because of size, content

and structural differences. For example, a relation will typically

e be much larger than an cbject, and will not include methods.

i A
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Relational database systems consist of relationse, sometimes
referred to as tables or files, where each such relations is a set
of records, sometimes referred to as rows or i:uples. Rach record
in such a relation has a set of attributes, also known as fields or
columng. Significantly, each record in a relation has exactly the
same number of fields, and the fields have the same types. For
exampile, a customer relation could consist of a forty character
name field, a gixty character address field and six digit customer
identifiex. Further, records in relational database systems do not
have object identity. More particularly, each record is uniquely
determined by the wvalues of its fields.

The present invention expresses queries and records
differently than the vrelational databases of Neches and the
previously cited references. The query language used by the
present invention is used Lo express information objects that are
indexed by the search engine. In contrast, relational database
queries are expressed in a relational algebra and records are
expressed in other ways. The present invention therefore provides
an advantage since separate "languages" are not required for
expressing gueries and records. TFurther, the result of a query
provided to the search engine of the present invention is a set of
object identifiérs with weights attached thereto. Such results do
not necessarily contain each term in the query or provide relevant

information, and are therefore known as "fuzzy" gqueries. In
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contrast, relational algebra expressions returnm a precise and
unambiguous setr of records, each of which is relevant since it
satisfies each term in the relational algebra, and hence there is
no "fuzzinesa" in the relational database wodel. The claims
therefore rec¢ite these distinguishing features.

For the reasons stated above it is suggested that claims 1-17
are allowabla, and reconsideration and allowance are respactfully
requested. The Exeminer is invited to telephone the undersigned
attorney to discuss any matters which would expedite allowance of
present application.

Respectfully submitted,

KENNETH P. BACLAWSKI

p—.
Byé§235255i2%§;425=: ;::;; =
anley M. hurgin

Regiscration Npo, 20,979
Attorney for Applicant
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GAGNEBIN & HAYES LLP

Ten Post Office Square

Boston, Massachugetts 02109

Telephone: (617) 542-2250
Telecopier: {617) 451-0313
Date: [""[{( (95’3
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Sir:

In response to the Office Action dated Maxrch 21, 1997,
recconsideration is respectfully requested in view of the following

remarks
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REMARKS

Claims 1-17 are pending in this application. Applicant is
pleased to acknowledge allowance gf claims 3-5, %-11 and 14-16.
Claims 1, 2, 6-8, 12, 13 and 17 have been rejected in view of
Kuechler. However, the present invention as claimed is patentably
distinct from Kuechler.

As describsed at wvarious points throughout columns 1-20,
¥uechler employs a single node system for storing and wmanipulating
information. At column 20, lines 60-68 and columm 21, lines 1-30
Kuechler digcusses a distributed version of the disclosed method.
However, even in this distributed version Kuechler only describes
employing the same node as the home node. Hence, Kuechler makes no
distinction between a howme node and a query node as recited in each
of the independent claims of the present invention.

In addition to failing to distinguish home nodes from query
nodes, Kuechler broadeaste the same gquery to every processing node
{column 21, lines 9-10). Hence, the guery iz not fragmented as
recited in the c¢laims of the present invention. PFurther, the
information elements {i.e., records) are distributed by storing
whole records on the procesgsing nodes, and these information
alements are also not fragmented. The location of an information
element is determined by its record number, not by any information

contained in the record. By contrast, the present invention
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describes a fundamentally distributed techoique, and both queries
and objects are £Lragmented. In the present invention guery
fragments are processed only on the node for which the query
fragment is relevant, query fragments are not broadcast te all the
nadas, objects are fragmented, and the information content cof an
chiject fragment is used to determine on which node it is to be
gtored. Further, chjects are not stored on a single node. Becauss
obhjects are fragmented and because these fragments are stored
independently, objects are distributed over many nodes. These
distinguishing features are recited in the claims and hence
distinguish the present invention from Kuechler.

The EKuechler concept of a query is the one used by the
relational medel. Such a query is unambigucus in the senge that
every record either satisfies the query or it does not. There is
no "fuzziness." The FKuechler query processing technigque does
introduce additicnal records that may or may not satigsfy Lhe query,
but this is done for the sake of improving performance, not because
there is any fuzziness in the query. A final filtering step (Fig.21
item 32) removes the spurious records. By contrast, the present
invention employs an intrinsically "fuzzy" notion of query.
Objects satisfy the query to a greater or lessor degree. Higher
levels of service in the present invention are designed to improve

the estimates of the degrees by which objects satisfy the guery
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rather than to eliminate spurious objects. Such higher levels of

sexvice are optional, whereas the final filtefing step of Kuechler
is mandatory. PFurthermore, the digtribution of processing effort
for the higher levels of service in the present inventicn are very
different from the distribution of processing effort for the final
filtering step in Kuechler. FRuechler assigns compack symbols or
codes (Abstract, line 7 and column 8, lines 5-7) to ranges of
attribute values. These codes are assigned unigque codes, They are
very different from hash values, which are computed, not assigned,
and which are not unique. Finally, ¥Xuechler does not use any
haghing techniques. The topological maps of Kuechler are stored
uzing scome form of bit map (column 17, lines 51-61} rather than

using a hash table.
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For the reasons stated above it is submitted that claims 1, 2,

6-8, 12, 13 and 17 are allowable, and reconsideration and allowance

are respectfully requasted.

The Examinezr iz invited to telsphone

the undersigned attorney to discuss any matters which would

expedite allowance of present application.

SMS/rec
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Regpectfully submitted,

KENNETH P. BACLRWSKI
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tanley M. Schurgin
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Attorney for applicant
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