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RELATION PATH VIABILITY PREDICTION

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough indi-
cates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CROSS-REFERENCES TO RELATED
APPLICATIONS

This patent application claims the benefit of U.S. Provi-
sional Patent Application Serial No. 60/142,138, filed Jul. 2,
1999, the entirety of which is incorporated herein by refer-
ence for all purposes.

BACKGROUND OF THE INVENTION

The present invention relates generally to systems and
methods for predicting the success of queries in information
systems comprised of objects and relations between the
objects. More particularly, the present invention relates to
systems and methods for predicting whether an instance
relates to an object without performing an actual query.

As information systems, and especially database systems,
grow larger and larger (e.g., into the terra-byte range), so does
the cost of querying the databases efficiently. It is not uncom-
mon for a user to hit a database with a complex query only to
get “no matching records found” after long minutes of wait-
ing. These empty queries take valuable server resources with-
out producing any useful results.

As the web gains in popularity, the number of users that are
allowed to concurrently access or hit such information sys-
tems has increased dramatically. Some web sites receive mil-
lions of hits per day. It has become increasingly important to
be able to detect empty queries and filter them out before they
consume valuable resources.

Some ofthe problems associated with predicting whether a
query will produce no records include determining how to
know in advance if an instance is related to an object (in other
words, are there any instances of that object that relate to the
original instance) and, how to do this without accessing the
information system or database at run-time. Another problem
is to list all the objects to which a particular instance relates.

Some databases currently known in the art support some
kind of query cost analysis and prediction. Based on table,
index and join-index sizes, the database is able to estimate the
time needed to run the query. A smart client will abort queries
that will take too long. That gives the user the choice to abort
a query based on its cost while this invention enables the user
to abort a query based on its predicted result.

Many databases also keep instance-to-instance index
tables. If two tables are related through a foreign-key/pri-
mary-key relation, the database typically will keep a B-tree
index, which has a key that is the foreign-key, and which
includes leaves that contain a number pointing to the index
file of the primary-key. This permits the database to quickly
find all the primary-keys to which specific foreign-keys
relate. However, a problem with these B-tree indexes is that
they are designed to answer a query, not predict the query
result before the query is run. In addition, these tables typi-
cally are kept for objects immediately neighboring (i.e.,
where a direct relation exists).

U.S. Pat. No. 5,848,424 issued on Dec. 8, 1998 to Schei-
nkman et al., which is incorporated by reference herein for all
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purposes, discloses a data navigation interface with naviga-
tion as a function of draggable elements and drop targets. The
interface is based on a drag-and-drop paradigm, whereby the
user may drag a draggable element and drop it over a drop
target element to create a query. The system makes it possible
for the user to generate easily arbitrary ad-hoc queries that are
not necessarily foreseen at the time the database is created. It
is based on a repository or matrix where object-to-object
relations are stored; each entry in the matrix is representative
of'a type of relation between two classes of objects, one class
corresponding to the column of the entry, while the other class
corresponds to the line of the entry. The presence of an entry
in the matrix, that is the presence of a bit at the crossing of a
line and a column of the matrix, is representative of a relation
from an object to another object. Even if an object-to-object
relation exists, it does not, however, guarantee that an
instance of the first object exists that relates to the second
object, let alone determine whether specific instances exist. In
fact, both objects may be without instances at all, yet the
repository will show a relation between them.

Such systems are embodied in the Hyper-Relational Server
owned and invented by TopTier Software of San Jose Calif.
With a TopTier Hyper-Relational Server, contrary to systems
based on the web hypertext metaphor, a user can generate
arbitrary, ad-hoc queries. This system provides a solution to
the need for enabling a user to easily generate arbitrary que-
ries; it does not provide a solution to the problems listed
above, notably to the problem of predicting the results of a
query.

Therefore, what is needed is a system and method for
predicting whether a query of an information system will
result in an empty set, without having to actually run the

query.
SUMMARY OF THE INVENTION

The present invention relates to methods and apparatus for
generating an instance-to-object bitmap and using the
instance-to-object bitmap to predict whether a query will
produce a result. More particularly, in an information system
comprising a database having objects and relations, the
present invention provides a method for predicting whether a
query will produce a result. The method comprises providing
an instance-to-object bitmap which indicates whether
instances of objects are related to other objects in a database,
and accessing the bitmap to determine if the query will pro-
duce a result.

The instance-to-object bitmap may be generated off-line
by computing paths from instances to neighboring objects by
determining a path from an instance in an object to an instance
in a neighboring object. Then, paths from instances to non-
neighboring objects may be generated by merging a path from
an instance in a first object to an instance in a second object
with a computed path from said instance in said second object
to said non-neighboring object. This can be repeated until
paths from instances to remote objects are determined. In
accordance with one embodiment of the invention, the
lengths of the paths from instances to remote objects may be
limited to a predetermined length. For example, a maximum
path length of 5 may be used.

In accordance with one embodiment of the present inven-
tion, the instance-to-object bitmap may be used with TopTi-
er’s Hyper-Relational Server to determine whether dragging
a draggable element onto a drop target will produce a query
result.

In accordance with another embodiment of the present
invention, the instance-to-object bit map easily can be used to
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create an object-to-object probability matrix that can be used
to determine the likelihood of an arbitrary instance relating to
another object. Thus, instead of using the usually larger bit
map to unequivocally predict whether a query will produce a
result, the probability matrix can be used to estimate the
chance that such query will produce a result.

A more complete understanding of the present invention
may be derived by referring to the detailed description of
preferred embodiments and claims when considered in con-
nection with the figures, wherein like reference numbers refer
to similar items throughout the figures.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram showing the relationship of
various objects and instances of the objects;

FIG. 2 is an illustration of a web page showing how the web
page indicates that relationships exist between an instance
and other objects;

FIG. 3 is another illustration of a web page showing how
the web page indicates that relations exist or do not exist
between an instance and other objects;

FIG. 4 is a block diagram showing the relations of various
objects;

FIG. 5is aflowchart of a process for computing an instance
to object bitmap and predicting results of queries using the
same; and

FIG. 6 is a block diagram showing the relationship of
various objects and instances of the objects.

DESCRIPTION OF THE SPECIFIC
EMBODIMENTS

This invention provides for predicting the results of queries
in information systems comprised of objects and relations. It
also provides for methods and apparatus for detecting and
filtering-out queries, which will produce no records (i.e., an
empty set). The present invention can be used with relational,
object-oriented, or other suitable databases without modify-
ing them in any way.

In the rest of the specification, the invention is described
using an OLTP database; it should, however, be clear that the
invention is not limited to such databases, but may apply to
any type of system comprised of objects, instances and rela-
tions between them. For example, relations between OLTP
objects and instances, OL AP objects and instances, web com-
ponents or objects, and/or document components or objects
are contemplated, to name but a few. In such systems, each of
the objects typically are comprised of several instances.

One embodiment of the present invention preferably gen-
erates and uses an instance-to-object bitmap of a database. It
works by keeping a bit-vector for each instance of each object
in the system. The bit-vector is representative of the existence
of a relation from the instance to all other classes or objects.
In accordance with one embodiment of the present invention,
the vector or bitmap is computed “off-line” before a query is
generated. When a query is requested, the vector or bitmap
may be accessed in run-time at low cost, and makes it possible
to predict the results of the query in much less run-time than
would actually be necessary for executing the query.

The invention also provides a method for computing an
instance-to-object bitmap. As discussed in more detail below,
the computation time to compute or generate the bitmap is
O(N), where N is the total number of instances in the system.

The instance-to-object bitmap of a database, as well as the
use of this instance-to-object bitmap now will be described in
more detail. In the following example, upper-case letters A,
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B, etc. refer to objects or classes in a database. An instance of
a class or object is noted with an index after the upper-case
letter. Thus, A, denotes an instance in class A. In addition, let
A—B denote a relation between classes or objects A and B. In
a TopTier Hyper-Relational Server of the type disclosed in
U.S. Pat. No. 5,848,424, the type of such class-to-class rela-
tions is stored in the repository.

Let A,—B denote a relation between an instance in A to
object B; let also A,—B, denote that the instances A, result in
the instances B; when the relation A—B is applied. Last, let
the double arrow——denote an indirect relation path.

Referring now to FIG. 1, a block diagram showing the
relationship of various objects and instances in a sample
database is illustrated. For the sake of simplicity, this particu-
lar example only provides four objects or classes A-D. As
illustrated, there exists class-to-class or object-to-object rela-
tions from A to B, from B to C and from C to D. Sample
instances of each object are shown below each object. In the
example of FIG. 1, only one instance A, of object A is repre-
sented, while eight instances D, to Dy of object D are repre-
sented. The example in FIG. 1 only shows some instances of
objects A-D for which there exists an instance-to-instance
relation. In other words, there may exist in the database other
instances A, to A, of object A, other instances D, to D,, of
object D, etc. Also, other instance-to-instance relations may
exist, but are not shown for the sake of simplicity.

Assume a user wants to query all the instances of D to
which A relates. Typically, a query must be done to obtain
each B, to which A relates. Then for each of the resulting B,,
anew query needs to be executed to get a set of C, , to which
each B, relates. These then need to be distinctly merged to
produce a set C,. The process needs to be repeated one more
time to get a distinct set of D, to which the instances C, relate.
In other words, the indirect relation from A, to instances D, of
object D equals relations from instance A, to instances B,,
from instances B, to instances C,, and from instances C,, to
instances D,.

A——D~A,;~>B&B,—~C,&C,—D,

The order of magnitude of calculating such a relation is the
number of instances to the power of the length of the path. For
the entire schema—for any possible relation—computation
time equals the total number of instances to the power of the
number of objects (representative of the length of the paths)
times the number of objects (for each different source).
Memory requirements are even higher due to the fact that
duplicate records may be returned. Computation time is thus:

O(V*N")

Using the well-known mathematical notation O(x), V is the
number of objects and N=X,_; IVl is the total number of
instances.

Moreover, many times multiple database accesses may be
needed for this kind of calculation. Typically, database time is
aprecious and scarce resource. While the database is busy, all
users, including the one running the query, must wait. In the
example above, at least three accesses are needed to calculate
a single instance.

The present invention, thus, helps prevent run-time com-
putations that produce no result. It does that by providing an
instance-to-object bitmap of the database that is used to pre-
dict whether a query will produce any records. The bitmap
may be a bit-vector for each instance of each object in the
system; the bit-vector being representative of the existence of
a relation from the instance to some or all other classes or
objects in the system. In the example of FIG. 1, for instance
A,, the instance-to-object bitmap would indicate:

IPR2025-00623
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the existence or non-existence of a relation from instance
A, to object B;

the existence or non-existence of a relation from instance
A, to object C; and

the existence or non-existence of a relation from instance
A, to object D.

The instance-to-object bitmap makes it possible to com-
pute efficiently and rapidly whether a result to a query exists.
In the example of FIG. 1, consulting the bitmap vector for
instance A, evidences that there exists a path from instance A |
to object D, and therefore that the query for all instances of D
to which A, relates will return at least a result. Accessing the
instance-to-object bitmap is possible in a fraction ofa second,
and is significantly faster than actually completing the query.
For all other instances A,(i=1), the bitmap will indicate that
there is no relation to any of the objects B-D.

The invention thus makes it possible to predict the result of
a query, or more specifically, to predict whether a given query
will produce a result or not. This allows a user or a client
program run by a user to select queries, or to abort queries that
will not produce a result before any database access is per-
formed.

The instance-to-object bitmap cannot only answer whether
a relation exists, but as a by-product, it also can enumerate in
run-time all viable relations for a given instance. In this con-
text, viable relations are those relations that will produce a
result. A system enabled with this technology can guide the
user through navigation in a relational or other database envi-
ronment, suggesting or allowing only paths that will actually
produce a result. This capability may be used with TopTier’s
Hyper-Relational Server or any other database access tech-
nology. For example, in the case of TopTier’s Hyper-Rela-
tional Server, any time a user drags an element in the interface
and brings it over a drop target, the system can be configured
so that the target is highlighted to indicate that the query will
actually provide a result. This helps the user navigate in the
interface by informing the user when dropping an element
onto a drop target will not produce a query result, thus pre-
venting the user from wasting time with such a query. Of
course, other methods for advising the user that the query will
or will not produce a result may be contemplated.

In accordance with another embodiment of the present
invention, the system and method of the present invention will
be able to list all objects to which a particular instance relates.
Accordingly, it will be possible to enumerate to a user those
viable queries that will produce a result, thus proving a
guided-navigation through particular data. This may be done
by scanning the vector bitmap for a given instance and dis-
playing a list of those objects to which there exists a relation
from the given instance. As one skilled in the art will appre-
ciate, the list may be presented to the user in a variety of
forms. For example, FIGS. 2 and 3 show one way of present-
ing this information to a user. FIG. 2 illustrates a web page
200 listing a plurality of instances 202 and a plurality of
objects or drop targets 204. In the example of FIG. 2, instance
202-3 is being dragged over to drop targets 204. The check
marks 206 next to the drop targets or objects 204 signify that
a relationship exists between instance 202-3 and the objects
or drop targets, and thus dropping instance 202-3 onto any
one of objects 204 will produce a query result. If no relation-
ship exists between an instance and an object, an ‘X’ 208 is
used to show the user that there is no relationship (see FIG. 3).
As illustrated in FIG. 3, instance 202-4 has a relationship with
objects 204-3, 204-4, and 204-5 as denoted by check marks
206, but does not have a relationship with objects 204-1,
204-2,204-6,204-7, 204-8 or 204-9 as denoted by “Xs’ 208.
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According to yet another embodiment of the present inven-
tion, the relation bitmap may be stored only for paths under a
predetermined length. This will reduce off-line computation
time of the bitmap, and under usual circumstances will not
cause any problem to the user. Indeed, it appears that in most
relational databases, paths of increased length are usually less
important. In accordance with one embodiment of the present
invention, the predetermined number of path lengths is five.
Thus, in this case, a relation is only stored in the instance-to-
object bitmap if the path from the instance to the last object is
less than or equal to five objects.

The instance-to-object bitmap of the present invention may
be embodied in a variety of forms. As described above, it may
be stored as avector (P,,i=1 ...V), where P, is representative
of' the existence of a path from the instance to object number
i. In this case, the size of a vector is as the number of possible
paths from the instance to other objects. In accordance with
other embodiments of the present invention, the instance-to-
object bitmap also may be stored as a matrix, or any other
suitable form.

The instance-to-object bitmap of the present invention
basically is very different from existing instance-to-instance
index tables. As discussed above, the present invention can be
used to predict whether a result exists, while an instance-to-
instance index table typically is used to provide the answer to
a query. In the example of FIG. 1, an instance-to-instance
table would indicate that instance A, of object A is related to
instances B, and B, of object B. This makes it possible to
provide the answer B, and B, to the query “how is instance A |
related to object B”. The instance-to-object bitmap of the
present invention makes it possible to predict that there exists
ananswer to the query, but does not provide the answer. Given
that the instance-to-object bitmap of the present invention
typically provides less information than a prior art instance-
to-instance index table, the instance-to-object bitmap of the
present invention typically is much smaller than an instance-
to-instance index table, thus taking up much less memory
and/or storage space. For example, in the example given
above, the instance-to-instance index table of the prior art
indicates that there exists a relation between A, and B, as
well as a relation between A and B,. However, the instance-
to-object bitmap of the present invention only indicates that
there exists arelation from A to object B, but does not specify
what those relations are.

The computation or generation of the instance-to-object
bitmap now will be described. In particular, the bitmap of the
present invention may be computed using various methods. In
accordance with one embodiment of the present invention,
the bitmap may be computed by simply running queries to
determine all instances-to-object relations. However, as dis-
cussed above, the necessary run time for all the queries is
O(V*N"), which is a considerable amount of time.

Thus, in accordance with another embodiment of the
present invention, there is a process for facilitating and accel-
erating computation of the instance-to-object bitmap. In
accordance with this embodiment of the present invention, an
algorithm for “off-line” computation of the instance-to-ob-
ject bitmap is presented, which runs significantly faster than
its on-line counter part. Therefore, the necessary computation
time for establishing the instance-to-object bitmap preferably
is shortened, saving run-time. In this context, “off-line” only
means that the bitmap is computed prior to using it to predict
the results of queries. One skilled in the art will appreciate that
the system may be running for other purposes while generat-
ing the bitmap.

In accordance with one embodiment of the present inven-
tion, the instance-to-object bitmap is generated by suffix
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completion. Suffix completion is based on the observation
that in order to compute an indirect relation path A,——D
from instance A, to object D, it is possible to compute
B,—~—D first, then A,—B,; and finally merge the two. This
method allows the algorithm to reuse paths, which have
already been computed to compute longer paths.

Referring now to FIG. 4, an example of suffix completion
will be described. FIG. 4 is a block diagram showing the
relations of various objects. In the embodiment of FIG. 4, five
objects A-E are provided with four relations between them.
The four relations are from A to B, from B to C, from Cto D
and from E to B. In this example, the computation of indirect
relation path B,——D from instances B; to object D serves as
a pre-computed suffix for computing both indirect relation
paths A,——D from instances A, to object D and indirect
relation path E,,——D from instances E,, to object D. This
way, the complete set of instance-to-object relations can be
computed in an order of magnitude of the number of
instances.

One embodiment of a method for computing an instance-
to-object bitmap now will be explained in further detail. First,
neighboring objects are determined for each instance in the
information system. This may be done, for example, using an
instance-to-instance index table of the type known in the art,
or queries can be used to determine these relations.

At the next step, instance-to-object relation paths having a
length of two are computed. This may be done using instance-
to-neighboring object relation paths computed in the previous
step. These pre-computed relation paths are then used as
suffixes for computing longer relation paths. The same step
may be repeated as many times as necessary to generate
instance-to-object relation paths having larger lengths. Each
time the step is repeated, new instance-to-object relation
paths are added, wherein each new path has a length longer by
one object than the length of the relation paths computed in
the previous step. For example, in the example of FIG. 4, the
instance-to-object relation paths from instances Bto D have a
length of two. These paths then may be used for computing
instance-to-object relation paths from instances A, to object D
and from instances E,, to object D; these relation paths. have
a length of three.

Ateach step, computation time is of the order of magnitude
of the number of instances. In the worst case, all instances
may be used as the starting point of an instance-to-object
relation path. Thus, computation time for the complete pro-
cess then is O(N), where N=2,_, Vil is the total number
of instances.

Limiting the depth of the algorithm to paths of less than a
predetermined length, as discussed above, further can reduce
the computation time by limiting the number of steps in the
process. A depth of 5, as in the example given above, will limit
the algorithm to store a relation bitmap only for paths whose
length does not exceed 5 objects. This will not compute the
full set of relations, but may be desirable as paths of increased
length are usually less important.

In order to speed up the computation time of the bitmap, it
may be desirable to limit access to the information system
while the instance to object bitmap is being computed. That
is, as discussed above, the instance-to-object bitmap presum-
ably is computed “off-line” before generating queries for
which prediction is necessary. However, as one skilled in the
art will appreciate, the information system may be used for
other purposes; e.g., for queries in which prediction is not
needed. Minimizing load on the information system is there-
fore important, especially in real-time transactional databases
where server availability is of the utmost importance.
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In accordance with another embodiment of the present
invention, caching of relational maps may be used to increase
the speed of “oft-line” computation of the bitmap. As one
skilled in the art will appreciate, a relational map is a table of
pairs of keys—one key for each object of the relation. In
relational databases that would be an inner join of the two
tables whose join is explored. By caching this map for each of
the relations in the system, the algorithm need not query the
system more than once per relation, thus significantly mini-
mizing the load on the system. For example, in order to
calculate A,—D, the algorithm will query the database for the
joins C,—D, then B,—C, and then A,—B, as described above.
In order to calculate the reverse relations D, —A, there is no
need to query the database again. The join-tables between
each two adjacent tables are already cached locally by the
algorithm.

Also, the cached join-tables may be sorted after being
queried. This allows for faster merging of bitmaps. For
example, after calculating the bitmap of all instances B; (to
objects C and D), the algorithm queries for the join-table
A,—B,. Itsorts this listin order of instances A, and then it runs
on all instances A, (not just those currently returned from the
join) and looks for all occurrences in the cached join-table in
which A, relates to B,. I it finds a relevant occurrence, it ORs
the bitmap with the bitmap of the related instance in B. By
using the cached join-tables in this manner, the search takes
O(log N) not O(N).

Referring now to flowchart 500 in FIG. 5, a process or
method for computing an instance-to-object bitmap and pre-
dicting results of queries using the same will be discussed.
The first part of the flowchart, from the start to step 508
corresponds to the computing of the instance-to-object bit-
map. The second part of the process, from step 510 to 518,
embodies predicting results of queries. After start, at step 502,
for each instance of a database, the relation paths to neigh-
boring objects are determined; a variable L is set to 1.

At step 504, for each suffix path of length L, instance-to-
object relation paths of length [.+1 are computed; the process
proceeds to step 506, where L is increased by 1.

At next step 508, it is determined whether a predetermined
maximum length L, is reached; if this is the case, the
process proceeds to step 510, otherwise, it goes back to step
504. Looping through steps 504, 506 and 508 adds instance-
to-object relation paths of increasing lengths. At each loop,
the number of new paths is likely to decrease. In any event,
one will eventually obtain a bitmap of'instance-to-object rela-
tions.

At step 510, a new query is expected. When a request for a
query is received, the process proceeds to step 512, where the
instance-to-object bitmap is accessed. By accessing the
instance-to-object bitmap, the system can predict whether the
query request will generate a query with results. At step 514,
if the existence of aresult is predicted, the process proceeds to
step 516, otherwise it proceeds to step 518. At step 516, the
query is executed, and the process returns to step 510. At step
518, the query is aborted and the process then returns to step
510.

Flowchart 500 of FIG. 5 is merely an example of one
possible embodiment of the present invention. In accordance
with another embodiment of the present invention, the pro-
cess for generating the bitmap may be totally separate from
the process of using the bitmap to predict the result of a query.
That is, with reference to FIG. 5, the top portion of flowchart
500 is separate from and run at a different time from the
bottom portion of flowchart 500. In any event, the present
invention is not limited to the illustrated embodiment.
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Referring now to FIG. 6, another embodiment of the
present invention will be discussed. In accordance with this
particular embodiment of the present invention, instead of
using an instance-to-object bitmap to determine a whether a
relationship exists or if a query will produce a result, an
object-to-object probability matrix is used. The object-to-
object probability matrix does not indicate whether a particu-
lar instance relates to another object, but merely indicates the
likelihood or probability that the instance will relate to the

5

object. This is achieved by dividing the number of instances 10

of a first object that relate to a second object by the total
number of instances of the first object. An instance-to-object
bitmap may be used to determine the number of instances in
the first object that relate to the second object.

Still referring to FIG. 6, a specific example will be given.
As illustrated in FIG. 6, object A comprises 4 instances.
However, only 2 instances (A, and A,) relate to object B.
Therefore, the likelihood or probability that an arbitrary
instance in object A will relate to object B is 50% (2/4).
Similarly, object B comprises 6 instances, 4 of which relate to
object C, and object C comprises 6 instances, 5 or which
relate to object D. Therefore, the likelihood or probability that
an arbitrary instance in object B will relate to object C is 66%
(4/6) and the likelihood or probability that an arbitrary
instance in object C will relate to object D is 83.3% (5/6).

To calculate the probability of a relation of objects having
a path length greater than one, the probability of the shorter
paths are multiplied together. For example, the likelihood that
an arbitrary instance in object A relates to object C is calcu-
lated by multiplying the probability between object A and
object B with the probability between object B and object C.
In this example, the likelihood that an arbitrary instance in
object A relates to object C is 50%%*66%=33%. Similarly, the
likelihood that an arbitrary instance in object A relates to
object D is 27.78% (50%*66%%*83.3%), and the likelihood
that an arbitrary instance in object B relates to object D is
55.56% (66%%83.3%).

In conclusion, the present invention provides systems and
methods for notifying a user in runtime that a specific query
(e.g., a Drag-and-Relate operation in Top-Tier’s Hyper-Re-
lational Server) will produce no result or no records without
having to run the query or access the databases. In addition,
the present invention can be used to enumerate viable navi-
gation targets for certain instances and can be used to indicate
the probability of a relation returning a result. Moreover, the
invention provides for a method for off-line computation of
an instance-to-object bitmap and an object-to-object prob-
ability matrix. While a detailed description of presently pre-
ferred embodiments of the invention have been given above,
various alternatives, modifications, and equivalents will be
apparent to those skilled in the art. For example, while the
algorithm of the present invention is presented as being used
for OLTP databases, it is not limited to OLTP. The present
invention can be used with any system that is built around
objects and the relations among them. Therefore, the above
description should not be taken as limiting the scope of the
invention, which is defined by the appended claims.

What is claimed is:

[1. In an information system comprising objects, instances
of'said objects and relationships between at least some of said
objects and said instances of said objects, a method for pre-
dicting whether a query will produce a result, the method
comprising the steps of:

providing an instance-to-object bitmap which indicates

whether instances of objects are related to other objects;
and
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accessing the bitmap to determine if the query will produce

aresult.]

[2. The method of claim 1, wherein the step of providing an
instance-to-object bitmap comprises generating the instance-
to-object bitmap by:

computing paths from instances to neighboring objects by

determining a path from an instance in an object to an
instance in a neighboring object; and

computing a path from an instance to a non-neighboring

object by merging a path from aninstance in a first object
to an instance in a second object with a computed path
from said instance in said second object to said non-
neighboring object.]

[3. The method of claim 2, wherein the step of computing
a path from an instance to a non-neighboring object is
repeated.]

[4. The method of claim 2, wherein the step of computing
a path from an instance to a non-neighboring object is
repeated until relation paths of a predetermined length are
computed.]

[5. The method of claim 3, wherein the step of providing an
instance-to-object bitmap comprises providing an instance-
to-object bitmap which indicates whether each instance of an
object is related to all other objects by a relation path having
a length equal to or lower than a predetermined length.]

[6. The method of claim 1, wherein the step of providing
comprises providing an instance-to-object bitmap indicating
whether each instance of an object is related to all other
objects by a relation path having a length equal to or lower
than a predetermined length.]

[7. An information system comprising objects, instances of
said objects, relationships between at least some of said
objects and said instances of said objects, and an instance-to-
object bitmap indicating whether instances of objects are
related to other objects.]

[8. The information system of claim 7, wherein said
instance-to-object bitmap indicates whether an instance of an
object is related to other objects by a relation path having a
length equal to or lower than a predetermined length.]

[9. The information system of claim 7, further comprising
means for aborting a query from an instance to an object when
said instance-to-object bitmap indicates that the instance is
not related to the object.]

[10. The information system of claim 7, further comprising
a data navigator interface with at least a draggable element
and at least a drop target, a query being generated when a
draggable element is dragged and droped onto a drop target.]

[11. The information system of claim 10, further compris-
ing means for aborting said query when said instance-to-
object bitmap indicates that the draggable element is not
related to the drop target.]

[12. The information system of claim 10, further compris-
ing means for displaying on said interface that a query will not
produce any result when said instance-to-object bitmap indi-
cates that the draggable element is not related to the drop
target.]

[13. In an information system comprising objects,
instances of said objects and relationships between at least
some of said objects and said instances of said objects, a
method for generating an instance-to-object bitmap, compris-
ing the steps of;

computing paths from instances to neighboring objects by

determining a path from an instance in an object to an
instance in a neighboring object; and

computing a path from an instance to a non-neighboring

object by merging a path from aninstance in a first object
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to an instance in a second object with a computed path
from said instance in said second object to said non-
neighboring object.]

[14. The method of claim 13, wherein the step of comput-
ing a path from an instance to a non-neighboring object is
repeated.]

[15. The method of claim 13, wherein the step of comput-
ing a path from an instance to a non-neighboring object is
repeated until relation paths of a predetermined length are
computed.]

[16. The method of claim 15, wherein said instance-to-
object bitmap is used to predict whether a query will produce
aresult.]

[17. In an information system comprising objects,
instances of said objects and relationships between at least
some of said objects and said instances of said objects, a
method for predicting a likelihood of whether a query will
produce a result, the method comprising the steps of:

providing an object-to-object probability matrix, which

indicates a likelihood that an instance of an object is
related to another object; and

accessing the probability matrix to determine a likelihood

that the query will produce a result.]
[18. The method of claim 17, wherein the step of providing
an object-to-object probability matrix comprises generating
the object-to-object probability matrix by:
for each object, computing a probability that an instance in
an object is related to a neighboring object; and

computing probabilities that instances in objects are
related to non-neighboring objects using the probabili-
ties computed in the previous step.]

[19. The method of claim 18, wherein the step of comput-
ing a probability that an instance in an object is related to a
neighboring object comprises:

determining a number of instances in a first object related

to a neighboring second object; and

calculating the probability that an instance in said first

object is related to said neighboring second object by
dividing the number of instances in said first object
related to said neighboring second object by a total num-
ber of instances in said first object.]

[20. The method of claim 19, wherein the step of comput-
ing probabilities that instances in objects are related to non-
neighboring objects comprises:

computing a first probability that an instance in a first

object is related to a second object, said second object
neighboring said first object;

computing a second probability that an instance in said

second object is related to a third object, said third object
neighboring said second object; and

computing a third probability that said first object is related

to said third object, said third object not neighboring said
first object, by multiplying said first probability by said
second probability.]

[21. The method of claim 19, wherein the step of determin-
ing a number of instances in a first object that are related to a
second object comprises using an instance-to-object bitmap
to determine which instances of said first object are related to
said second object.]

[22. The method of claim 21, wherein said instance-to-
object bitmap is generated by:

computing paths from instances to neighboring objects by

determining a path from an instance in an object to an
instance in a neighboring object; and

computing a path from an instance to a non-neighboring

object by merging a path from an instance in a first object
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to an instance in a second object with a computed path
from said instance in said second object to said non-
neighboring object.]

[23. The method of claim 22, wherein the step of comput-
ing a path from an instance to a non-neighboring object is
repeated.]

24. A method for predicting when a query will produce a
result, comprising:

in an information system with objects, instances of said

objects and relationships between at least some of said
objects and said instances of said objects, wherein at
least one velationship is an indirect relationship which is
determined from indirectly related references to said
objects, providing a set of instance-to-object relations
which indicates whether instances of objects are related
to other objects;

accessing the set to determine when the query will produce

a query result; and

outputting a result of the determination.

25. In an information system comprising objects, instances
of said objects and relationships between at least some of said
objects and said instances of said objects, a method for pre-
dicting whether a query will produce a result, the method
comprising the steps of:

providing an instance-to-object bitmap which indicates

whether instances of objects are related to other objects;
and accessing the bitmap to determine if the query will
produce a result;
wherein the step of providing an instance-to-object bitmap
comprises generating the instance-to-object bitmap by:
computing paths from instances to neighboring objects
by determining a path from an instance in an object to
an instance in a neighboring object; and
computing a path from an instance to a non-neighboring
object by merging a path from an instance in a first
object to an instance in a second object with a com-
puted path from said instance in said second object to
said non-neighboring object.
26. An information system comprising objects, instances of
said objects, relationships between at least some of said
objects and said instances of said objects wherein at least one
relationship is an indirect relationship which is determined
from indirectly related references to said objects, an instance-
to-object bitmap indicating whether instances of objects are
related to other objects; and a server for outputting the
instance-to-object bitmap in a computer-readable form.
27. A method for generating an instance-to-object bitmap,
comprising:
in an information system with objects, instances of said
objects and relationships between at least some of said
objects and said instances of said objects, wherein at
least one velationship is an indirect relationship which is
determined from indirectly related references to said
objects, computing paths from instances to neighboring
objects by determining a path from an instance in an
object to an instance in a neighboring object;

computing a path from an instance to a non-neighboring
object by merging a path from an instance in a first
object to an instance in a second object with a computed
path from said instance in said second object to said
non-neighboring object; and

outputting the instance-to-object bitmap that reflects

results of the computed paths.

28. A method for predicting a likelihood of when a query
will produce a query result, comprising:

in an information system with objects, instances of said

objects and relationships between at least some of said
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objects and said instances of said objects, wherein at
least one velationship is an indirect relationship which is
determined from indirectly related references to said
objects, providing an object-to-object probability
matrix, which indicates a likelihood that an instance of 5
an object is related to another object;

accessing the probability matrix to determine the likeli-

hood the query result will be produced by the query,; and
outputting a result of the accessing, vepresenting the like-
lihood.
29. A computer-readable medium containing program
code and data structures comprising:
in an information system with objects, instances of said
objects and relationships between at least some of said
objects and said instances of said objects, wherein at
least one velationship is an indirect relationship which is
determined from indirectly related references to said
objects, at least one data structure representing a set of
instance-to-object relations that indicates whether
instances of objects are related to other objects;

program code for accessing the set to determine when the
query will product a query result; and

program code for outputting a result of the determination.

30. The method of claim 24, wherein the step of providing
comprises providing an instance-to-object bitmap indicating
whether each instance of an object is velated to all other
objects by a relation path having a length equal to or lower
than a predetermined length.

31. The method of claim 25, wherein the step of computing
a path from an instance to a non-neighboring object is
repeated.

32. The method of claim 25, wherein the step of computing
a path from an instance to a non-neighboring object is
repeated until relation paths of a predetermined length are
computed.

33. The information system of claim 26, wherein said
instance-to-object bitmap indicates whether an instance of an
object is related to other objects by a relation path having a
length equal to or lower than a predetermined length.

34. The information system of claim 26, further comprising
means for aborting a query from an instance to an object
when said instance-to-object bitmap indicates that the
instance is not related to the object.

35. The information system of claim 26, further comprising
a data navigator interface with at least a draggable element
and at least a drop target, a query being generated when a
draggable element is dragged and dropped onto a target.

36. The method of claim 27, wherein the step of computing
a path from an instance to a non-neighboring object is
repeated.

37. The method of claim 27, wherein the step of computing
a path from an instance to a non-neighboring object is
repeated until relation paths of a predetermined length are
computed.

38. The method of claim 28, wherein the step of providing
an object-to-object probability matrix comprises generating
the object-to-object probability matrix by:

foreach object, computing a probability that an instance in

an object is related to a neighboring object; and

computing probabilities that instances in objects are 60

related to non-neighboring objects using the probabili-
ties computed in the previous step.
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39. The method of claim 31, wherein the step of providing
an instance-to-object bitmap comprises providing an
instance-to-object bitmap which indicates whether each
instance of an object is related to all other objects by a
relation path having a length equal to or lower than a prede-
termined length.

40. The information system of claim 35, further comprising
means for aborting said query when said instance-to-object
bitmap indicates that the draggable element is not related to
the drop target.

41. The information system of claim 35, further comprising
means for displaying on said interface that a query will not
produce any result when said instance-to-object bitmap indi-
cates that the draggable element is not related to the drop
target.

42. The method of claim 37, wherein said instance-to-
object bitmap is used to predict whether a query will produce
a result.

43. The method of claim 38, wherein the step of computing
a probability that an instance in an object is related to a
neighboring object comprises:

determining a number of instances in a first object related

to a neighboring second object; and

calculating the probability that an instance in said first

object is related to said neighboring second object by
dividing the number of instances in said first object
related to said neighboring second object by a total
number of instances in said first object.

44. The method of claim 43, wherein the step of computing
probabilities that instances in objects are rvelated to non-
neighboring objects comprises:

computing a first probability that an instance in a first

object is related to a second object, said second object
neighboring said first object;

computing a second probability that an instance in said

second object is related to a third object, said third
object neighboring said second object; and

computing a third probability that said first object is

related to said third object, said third object not neigh-
boring said first object, by multiply said first probability
by said second probability.

45. The method of claim 43, wherein the step of determin-
ing a number of instances in a first object that are related to
a second object comprises using an instance-to-object bitmap
to determine which instances of said first object are related to
said second object.

46. The method of claim 45, whevein said instance-to-
object bitmap is generated by:

computing paths from instances to neighboring objects by

determining a path from an instance in an object to an
instance in a neighboring object; and

computing a path from an instance to a non-neighboring

object by merging a path from an instance in a first
object to an instance in a second object with a computed
path from said instance in said second object to said
non-neighboring object.

47. The method of claim 46, wherein the step of computing
a path from an instance to a non-neighboring object is
repeated.
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or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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Doc Code: TRAN.LET
Document Description: Transmittal Letter

w

PTO/SB/21 (07-09)
Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Offlce U S DEPARTMENT OF COMMERCE

Appllcatlon Number

11/027,585
TRANSMITTAL Filing Date 12/29/2004
FORM First Named Inventor Yaniv Gvily

Art Unit 2156

Examiner Name Sana A. Al Hashemi

(to be used for all correspondence after initial filing)

Attorney Docket Number

k Total Number of Pages in This Submission 1999P00011US02 (S20.009RE) )

ENCLOSURES  (Check all that apply)

After Allowance Communication to TC
|:| Fee Transmittal Form

|:| Fee Attached

Amendment/Reply

|:| After Final

|:| Affidavits/declaration(s)

Drawing(s)

Appeal Communication to Board

Licensing-related Papers of Appeals and Interferences

Appeal Communication to TC
(Appeal Notice, Brief, Reply Brief)

L]

Petition

Petition to Convert to a

Provisional Application

Power of Attorney, Revocation
Change of Correspondence Address

Proprietary Information

Status Letter

Other Enclosure(s) (please Identify
below):

Fee Address Indication Form

Terminal Disclaimer

HOOO O4d

Extension of Time Request

Express Abandonment Request Request for Refund

Qooood O

Information Disclosure Statement CD, Number of CD(s)

|:| Landscape Table on CD

Certified Copy of Priority Remarks

Document(s)

Reply to Missing Parts/
Incomplete Application
Reply to Missing Parts
under 37 CFR 1.52 or 1.53

OO0 oo

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name
SAP SE c/o Buckley, Maschoff & Talwalkar LLC

Signature /Nandu A. Talwalkar/

Printed name
Nandu A. Talwalkar

Date November 11, 2015 Reg. No. |44 339

( CERTIFICATE OF TRANSMISSION/MAILING \

| hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Postal Service with
sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on
the date shown below:

Signature

Qped or printed name Date j

This collection of information is required by 37 CFR 1.5. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and1.14. This collection is estimated to 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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Electronic Acknowledgement Receipt

EFSID: 24051551
Application Number: 11027585
International Application Number:
Confirmation Number: 8299

Title of Invention:

RELATION PATH VIABILITY PREDICTION

First Named Inventor/Applicant Name:

Yaniv Gvily

Customer Number:

52025

Filer:

Nandu A. Talwalkar/Janet Hames

Filer Authorized By:

Nandu A. Talwalkar

Attorney Docket Number:

1999P00011US02 (S20.009RE

Receipt Date: 11-NOV-2015
Filing Date: 29-DEC-2004
Time Stamp: 14:55:49

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
1999P00011US02_S20009RE_F 203715
1 Maintenance Fee Address Change - " no 2
eeAddressindicationForm.pdf
d920cd1123cb1f59a9b6f358f56c3bcc7b31
73e
Warnings:

Information:
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261403
. 1999P00011US02_S20009RE_T
2 Transmittal Letter . no 2
ransmittalForm.pdf

16b5f44498a661220a98e5f7bfbcc823394 |
9bea

Warnings:

Information:

Total Files Size (in bytes); 465118

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
11/027,585 10/13/2015 REA5752 1999P00011US02 (S20.009RE 8299
52025 7590 09/23/2015
SAP SE c/o BUCKLEY, MASCHOFF & TALWALKAR LLC
50 LOCUST AVENUE

NEW CANAAN, CT 06840

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Extension or Adjustment under 35 U.S.C. 154 (b)

A reissue patent is for "the unexpired part of the term of the original patent." See 35 U.S.C. 251. Accordingly,

the above-identified reissue application is not eligible for Patent Term Extension or Adjustment under 35
U.S.C. 154(b).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Yaniv Gvily, Menlo Park, CA;
Shai Agassi, Los Gatos, CA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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Issue Classification

Application/Control No. Applicant(s)/Patent Under Reexamination

11027585 GVILY ET AL.
Examiner Art Unit
Sana Al-Hashemi 2156

CPC
Symbol Type Version
GO6F F 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE

Total Claims Allowed:

48

(Assistant Examiner) (Date)
/SANA AL HASHEMI/
Primary Examiner.Art Unit 2156 9/19/2014 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 5

U.S. Patent and Trademark Office

Part of Paper No. 20120307
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

11027585 GVILY ET AL.
Examiner Art Unit
Sana Al-Hashemi 2156

US ORIGINAL CLASSIFICATION

INTERNATIONAL CLASSIFICATION

CLASS

SUBCLASS

CLAIMED

NON-CLAIMED

707 688

G 0 6 F

17/30

CROSS REFERENCE(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
707 692 781 954 960 956

NONE

Total Claims Allowed:
48

(Assistant Examiner) (Date)
/SANA AL HASHEMI/

Primary Examiner.Art Unit 2156 9/19/2014 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 5

U.S. Patent and Trademark Office

Page 22 of 342

Part of Paper No. 20120307

IPR2025-00623

UIPATH EXHIBIT 1022




Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ,,y,7sg5 GVILY ET AL
Sana Al-Hashemi 2156
O Claims renumbered in the same order as presented by applicant O CPA O T.n. O R147
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1 25 26 38 42
2 31 27 43 43
3 32 28 44 44
8 39 29 45 45
9 30 30 46 46
10 26 31 47 47
11 33 32 29 48
12 34 33
13 35 34
14 40 35
15 41 36
20 27 37
21 36 38
22 37 39
23 42 40
24 25 28 41
NONE
Total Claims Allowed:
48
(Assistant Examiner) (Date)
/SANA AL HASHEMI/
Primary Examiner.Art Unit 2156 9/19/2014 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 5

U.S. Patent and Trademark Office

Part of Paper No. 20120307

IPR2025-00623

Page 23 of 342
UIPATH EXHIBIT 1022




Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;0,755 GVILY ET AL
LT
SANA AL HASHEMI 2156
CcPC
Symbol Type Version

CPC Combination Sets

Symbol Type Set Ranking Version

NONE

Total Claims Allowed:

48
(Assistant Examiner) (Date)
/SANA AL HASHEMI/
Primary Examiner.Art Unit 2156 9/19/2014 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 5
U.S. Patent and Trademark Office Part of Paper No. 20150709
Page 24 of 342 IPR2025-00623

UIPATH EXHIBIT 1022




Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

11027585 GVILY ET AL.
Examiner Art Unit
SANA AL HASHEMI 2156

US ORIGINAL CLASSIFICATION

INTERNATIONAL CLASSIFICATION

CLASS

SUBCLASS

CLAIMED NON-CLAIMED

707 688

E

17 /30 (2006.01.01)

CROSS REFERENCE(S)

CLASS

SUBCLASS (ONE SUBCLASS PER BLOCK)

707 692 781 954

960 956

NONE

(Assistant Examiner)

Total Claims Allowed:

48
(Date)

/SANA AL HASHEMI/
Primary Examiner.Art Unit 2156

(Primary Examiner)

9/19/2014 O.G. Print Claim(s) O.G. Print Figure

(Date) 1 5

U.S. Patent and Trademark Office
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;0,755 GVILY ET AL
SANA AL HASHEMI 2156
O Claims renumbered in the same order as presented by applicant O CPA O T.b. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1 25 26 38 42
2 31 27 43 43
3 32 28 44 44
8 39 29 45 45
9 30 30 46 46
10 26 31 47 47
11 33 32 29 48
12 34 33
13 35 34
14 40 35
15 41 36
20 27 37
21 36 38
22 37 39
23 42 40
24 25 28 41
NONE
Total Claims Allowed:
48
(Assistant Examiner) (Date)
/SANA AL HASHEMI/
Primary Examiner.Art Unit 2156 9/19/2014 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 5

U.S. Patent and Trademark Office

Part of Paper No. 20150709

IPR2025-00623
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ,,y,7sg5 GVILY ET AL

SANA AL HASHEMI 2156
CPC
Symbol Type Version
CPC Combination Sets
Symbol Type Set Ranking Version
NONE

Total Claims Allowed:
48

(Assistant Examiner) (Date)
/SANA AL HASHEMI/
Primary Examiner.Art Unit 2156 9/19/2014 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 5

U.S. Patent and Trademark Office
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

11027585 GVILY ET AL.
Examiner Art Unit
SANA AL HASHEMI 2156

US ORIGINAL CLASSIFICATION

INTERNATIONAL CLASSIFICATION

CLASS SUBCLASS CLAIMED NON-CLAIMED
707 688 G| o F 17 /30 (2006.01.01)
CROSS REFERENCE(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
707 692 781 954 960 956

NONE

Total Claims Allowed:
48

(Assistant Examiner) (Date)
/SANA AL HASHEMI/

Primary Examiner.Art Unit 2156 9/19/2014 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 5

U.S. Patent and Trademark Office
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ,,y,7sg5 GVILY ET AL
SANA AL HASHEMI 2156
O Claims renumbered in the same order as presented by applicant O CPA O T.n. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1 25 26 38 42
2 31 27 43 43
3 32 28 44 44
8 39 29 45 45
9 30 30 46 46
10 26 31 47 47
11 33 32 29 48
12 34 33
13 35 34
14 40 35
15 41 36
20 27 37
21 36 38
22 37 39
23 42 40
24 25 28 41
NONE
Total Claims Allowed:
48
(Assistant Examiner) (Date)
/SANA AL HASHEMI/
Primary Examiner.Art Unit 2156 9/19/2014 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 5

U.S. Patent and Trademark Office

Part of Paper No. 20150630

IPR2025-00623
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 11027585 GVILY ET AL.
ACNMIAR | =
SANA AL HASHEMI 2156
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted | Interference o) Objected
[0 cClaims renumbered in the same order as presented by applicant O cpa O T.D. O R.1.47
CLAIM DATE
Final Original |03/13/2007 |06/26/2008|07/23/2009 [08/13/2011 | 06/12/2014
1 1 v v = = v
2 2 v = = = v
3 3 v = = - v
4 4 v = = = v
5 5 v = = - v
6 6 v v = - v
7 7 v v = - v
8 8 v v = - v
9 9 v v = - v
10 10 v v = = v
11 11 v v = = v
12 12 v v = = v
13 13 v v = = v
14 14 v v = = v
15 15 v v = = v
16 16 v v = = v
17 17 v v = = v
18 18 v v = = v
19 19 v v = = v
20 20 v v = = v
21 21 v v = = v
22 22 v v = = v
23 23 v v = - v
24 v v
24 25
25 26
31 27
32 28
39 29
30 30
26 31
33 32
34 33
35 34
40 35
41 36
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 11027585 GVILY ET AL.
Examiner Art Unit
SANA AL HASHEMI 2156
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted | Interference o) Objected
[0 cClaims renumbered in the same order as presented by applicant O cpa O T.D. O R.1.47
CLAIM DATE
Final Original  [03/13/2007 |06/26/2008 |07/23/2009|08/13/2011 |06/12/2014
27 37
36 38
37 39
42 40
28 41
38 42
43 43
44 44
45 45
46 46
47 47
29 48
U.S. Patent and Trademark Office Part of Paper No. : 20150630
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
11/027,585 12/29/2004 Yaniv Gvily 1999P00011US02 8299
(S20.009RE
52025 7590 06/17/2015 | v ep— |
SAP SE c¢/o BUCKLEY, MASCHOFF & TALWALKAR LLC
50 LOCUST AVENUE AL HASHEMI, SANA A
NEW CANAAN, CT 06840
| ART UNIT | PAPER NUMBER |
2156
| NOTIFICATION DATE | DELIVERY MODE |
06/17/2015 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

martin@BMTPATENT.COM
szpara@bmtpatent.com
colabella@bmtpatent.com
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Application No. Applicant(s)
11/027,585 GVILY ET AL.
: I H i i AlA (First Inventor to
Notice of Allowability EX?\ITIReLrHASHEMI g:gg"“ File) Status
No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWARBILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [0 This communication is responsive to
OA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [ An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1-48. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
hitp:/fwww.uselo.gov/patents/init_events/pph/index.isp or send an inquiry to PPHieedback@usplo.qov .

4. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[dJ Al b)[JSome *c)[] None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No. _____
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. X Notice of References Cited (PTO-892) 5. [] Examiner's Amendment’Comment

2. [ Information Disclosure Statements (PTO/SB/08), 6. [] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

/SANA AL HASHEMI/
Primary Examiner, Art Unit 2156

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20150612
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Application/Control No. Applicant(s)/Patent Under
ipirg
Notice of References Cited . .
Examiner Art Unit
SANA AL HASHEMI 2156 Page 1 of 1
U.S. PATENT DOCUMENTS
* Document Mumber Date Name Classification
Country Code-Number-Kind Code MM-YYYY
*| A | Us-5,760,773 06-1998 Berman et al. 715/808
* B | US-5,748,953 05-1998 Mizutani et al. 11
* c | US-6,282,551 08-2001 Anderson et al. 715/209
* D | US-5,848,424 12-1998 Scheinkman et al. 715/210
E | US-
F | US-
G | US-
H | US-
I uUs-
J | US-
K | US-
L | US-
M | US-
FOREIGN PATENT DOCUMENTS
* Countsaﬂz%:tm’\ézrggg Code MMIZ??(t\((aYY Country Name Classification
N
O
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
U
\
w
X
*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.
U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20150612
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Search Notes

Application/Control No.

Applicant(s)/Patent Under
Reexamination

11027585 GVILY ET AL.
H““H““ “H m“ ‘ “H““ o e
Sana Al-Hashemi 2156
CPC- SEARCHED
Symbol Date Examiner
GO6F17/30315 9/19/2014 SA
CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
707 688, 692, 699, 999.103 4/25/2011 SA
707 688, 692, 699, 999, 103 3/7/2012 SA
707 688, 692, 699, 781, 954, 960, 956 9/19/2014 SA
SEARCH NOTES
Search Notes Date Examiner
Limited text search in EAST, US PAT, US PG PUB 7/23/09 SA
Update text serch in EAST, US PAT, US PG PUB 4/25/2011 SA
Update text search in EAST, US PAT, US PG PUB 3/7/2012 SA
Limited text search in EAST, US PAT, US PG PUB 6/12/2014 SA
Consulted with Vincent Trans QAS 6/10/2014 SA
Limited text search in EAST, US PAT, US PG PUB 9/19/2014 SA
INTERFERENCE SEARCH
US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
707 688, 692, 699, 999.103 4/25/2011 SA
707 688, 692, 699, 999.103 3/7/2012 SA
707 688, 692, 699, 781, 954, 960, 956 9/19/2014 SA

U.S. Patent and Trademark Office
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 11027585 GVILY ET AL.
ACNMIAR | =
SANA AL HASHEMI 2156
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted | Interference o) Objected
[0 cClaims renumbered in the same order as presented by applicant O cpa O T.D. O R.1.47
CLAIM DATE
Final Original |03/13/2007 |06/26/2008|07/23/2009 [08/13/2011 | 06/12/2014
1 1 v v = = v
2 2 v = = = v
3 3 v = = - v
4 4 v = = = v
5 5 v = = - v
6 6 v v = - v
7 7 v v = - v
8 8 v v = - v
9 9 v v = - v
10 10 v v = = v
11 11 v v = = v
12 12 v v = = v
13 13 v v = = v
14 14 v v = = v
15 15 v v = = v
16 16 v v = = v
17 17 v v = = v
18 18 v v = = v
19 19 v v = = v
20 20 v v = = v
21 21 v v = = v
22 22 v v = = v
23 23 v v = - v
24 24 v v = v
25 25
26 26
32 27
33 28
40 29
31 30
27 31
34 32
35 33
36 34
41 35
42 36

U.S. Patent and Trademark Office
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 11027585 GVILY ET AL.
Examiner Art Unit
SANA AL HASHEMI 2156
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted | Interference o) Objected
[0 cClaims renumbered in the same order as presented by applicant O cpa O T.D. O R.1.47
CLAIM DATE
Final Original  [03/13/2007 |06/26/2008 |07/23/2009|08/13/2011 |06/12/2014
28 37
37 38
38 39
43 40
29 41
39 42
44 43
45 44
46 45
47 46
48 47
30 48
U.S. Patent and Trademark Office Part of Paper No. : 20150612
Page 37 of 342 IPR2025-00623
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ,,y,7sg5 GVILY ET AL
OVAAIRTIEANN {22
SANA AL HASHEMI 2156
CPC
Symbol Type Version

CPC Combination Sets

Symbol Type Set Ranking Version

NONE

Total Claims Allowed:

48
(Assistant Examiner) (Date)
/SANA AL HASHEMI/
Primary Examiner.Art Unit 2156 9/19/2014 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 5
U.S. Patent and Trademark Office Part of Paper No. 20150612
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

11027585 GVILY ET AL.
Examiner Art Unit
SANA AL HASHEMI 2156

US ORIGINAL CLASSIFICATION

INTERNATIONAL CLASSIFICATION

CLASS SUBCLASS CLAIMED NON-CLAIMED
707 688 G| o F 17 /30 (2006.01.01)
CROSS REFERENCE(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
707 692 781 954 960 956

NONE

Total Claims Allowed:
48

(Assistant Examiner) (Date)
/SANA AL HASHEMI/

Primary Examiner.Art Unit 2156 9/19/2014 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 5

U.S. Patent and Trademark Office
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ,,y,7sg5 GVILY ET AL
SANA AL HASHEMI 2156
O Claims renumbered in the same order as presented by applicant O CPA O T.n. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original

1 17 11 33

2 18 35 34

3 19 36 35

4 20 42 36

5 21 28 37

6 22 37 38

7 23 38 39

8 24 43 40

9 25 25 29 41

10 26 26 39 42

11 32 27 44 43

12 33 28 45 44

13 40 29 46 45

14 31 30 47 46

15 27 31 48 47

16 34 32 30 48
NONE

Total Claims Allowed:
48

(Assistant Examiner) (Date)
/SANA AL HASHEMI/
Primary Examiner.Art Unit 2156 9/19/2014 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 5

U.S. Patent and Trademark Office

Part of Paper No. 20150612
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commlssmner for Patents
P.O.Box 1
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
Eave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
52025 7590 05/14/2015 I hereby certify that this Fee(s) Transmittal is being deposited with the United

SAP SE c¢/o BUCKLEY, MASCHOFF & TALWALKAR LLC States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile

50 LOCUST AVENUE transmitted to the USPTO (571) 273-2885, on the date indicated below.
NEW CANAAN, CT 06840
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
11/027,585 12/29/2004 Yaniv Gvily 1999P00011US02 8299
TITLE OF INVENTION: RELATION PATH VIABILITY PREDICTION (520.009RE
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 08/14/2015
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
AL HASHEMI, SANA A 2156 707-688000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list Buckley, Maschoff & Talwalkar LLC
CEFR 1.363). (1) The names of up to 3 registered patent attorneys 1
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. 2
(2) The name of a single firm (having as a member a
[ "Eee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

SAP Portals Israel, Ltd. Ra'anana, Israel

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual Pﬁl Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
& Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) Y| Payment by credit card. Form PTO-2038 is ¥tk paid via EFS-Web.
(] Advance Order - # of Copies (1 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

d Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

| Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature /Richard S. Finkelstein/ Date June 5, 2015

Richard S. Finkelstein 56,534

Typed or printed name Registration No.

Pdigec4picr 342 IPR2025-00623
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: GVILY et al.
Application No.: 11/027,585
Filed: December 29, 2004

Title: RELATION PATH VIABILITY
PREDICTION

Confirmation No.: 8299

Group Art Unit: 2156

Examiner: Sana A. Al Hashemi

Docket No.: 1999P00011US02 (S20.009RE)

PTO Customer Number 52025

Mail Stop Issue Fee (via EFS)
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

TRANSMITTAL LETTER

Commissionner :

Applicants hereby submit the following document(s) for the above-identified patent

application:

1. Part B — Fee Transmittal.

2. Credit Card Payment for $960.00 is paid through EFS.

June 5, 2015
Date

Respectfully submitted,

/Richard S. Finkelstein/
Richard S. Finkelstein
Reg. No. 56,534
Buckley, Maschoff & Talwalkar LLC
50 Locust Avenue
New Canaan, CT 06840
(203) 972-4982
(203) 972-7627/fax
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Electronic Patent Application Fee Transmittal

Application Number: 11027585

Filing Date: 29-Dec-2004

Title of Invention: RELATION PATH VIABILITY PREDICTION
First Named Inventor/Applicant Name: Yaniv Gvily

Filer: Richard Scott Finkelstein/Janet Hames
Attorney Docket Number: 1999P00011US02 (520.009RE

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl Issue Fee 1501 1 960 960
Page 43 of 342 IPR2025-00623
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Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 960
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Electronic Acknowledgement Receipt

EFSID: 22505059
Application Number: 11027585
International Application Number:
Confirmation Number: 8299

Title of Invention:

RELATION PATH VIABILITY PREDICTION

First Named Inventor/Applicant Name:

Yaniv Gvily

Customer Number:

52025

Filer:

Richard Scott Finkelstein/Janet Hames

Filer Authorized By:

Richard Scott Finkelstein

Attorney Docket Number:

1999P00011US02 (S20.009RE

Receipt Date: 05-JUN-2015
Filing Date: 29-DEC-2004
Time Stamp: 11:02:03

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $960

RAM confirmation Number 20407
Deposit Account 501852

Authorized User

BUCKLEY, PATRICK J

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

File Listing:
Document L. . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
1999P00011US02_| F P 95247
_IssueFee_Pa
1 Issue Fee Payment (PTO-85B) tB_Transmittal.pdf no 1
685f6d4753fe801b801fe27c5d9b6f1e9ff61
Warnings:
Information:
. 79160
. . 1999P00011US02_TransmittalL
2 Miscellaneous Incoming Letter no 1
etter_for_lIssueFee.pdf
d52e6356f352f89877e32456e3ff131bf0d9|
8ad
Warnings:
Information:
30789
3 Fee Worksheet (SB06) fee-info.pdf no 2
6b40757ef729fdc5¢52fcdeae2551b0c109d
a395
Warnings:
Information:
Total Files Size (in bytes); 205196

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
52025 7590 05/14/2015

SAP SE c¢/o BUCKLEY, MASCHOFF & TALWALKAR LLC AL HASHEMI, SANA A

50 LOCUST AVENUE

NEW CANAAN, CT 06840 | ART UNIT PAPER NUMBER |

2156
DATE MAILED: 05/14/2015
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
11/027,585 1272972004 Yaniv Gvily 1999P00011US02 8299

TITLE OF INVENTION: RELLATION PATH VIABILITY PREDICTION (520.009RE

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUEFEE | TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $960 $0 $0 $960 08/14/2015

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commlssmner for Patents

P.O.Box 1

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

52025 7590 05/14/2015

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United

SAP SE c¢/o BUCKLEY, MASCHOFF & TALWALKAR LLC States Postal Service with sufficient postage for first class mail in an envelope

addressed to the Mail Stop ISSUE FEE address above, or being facsimile

50 LOCUST AVENUE transmitted to the USPTO (571) 273-2885, on the date indicated below.
NEW CANAAN, CT 06840
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
11/027,585 1272972004 Yaniv Gvily 1999P00011US02 8299
TITLE OF INVENTION: RELLATION PATH VIABILITY PREDICTION (520.009RE
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 08/14/2015
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
AL HASHEMI, SANA A 2156 707-688000

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

| Chan%e of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

[ "Eee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list
1

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) The name of a single firm (having as a member a 2

registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

[ Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

[ A check is enclosed.
| Payment by credit card. Form PTO-2038 is attached.

(1 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature

Date

Typed or printed name

Registration No.

PTOL-85 Part B (10-13) Approved for use through 10/31/2013.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |

11/027,585 12/29/2004 Yaniv Gvily 1999P00011US02 8299
(S20.009RE
EXAMINER |

52025 7590 05/14/2015

SAP SE c¢/o BUCKLEY, MASCHOFF & TALWALKAR LLC AL HASHEMI, SANA A

50 LOCUST AVENUE

NEW CANAAN, CT 06840 | ART UNIT PAPER NUMBER |

2156

DATE MAILED: 05/14/2015

Determination of Patent Term Extension or Adjustment under 35 U.S.C. 154 (b)

A reissue patent is for "the unexpired part of the term of the original patent." See 35 U.S.C. 251. Accordingly, the
above-identified reissue application is not eligible for Patent Term Extension or Adjustment under 35 U.S.C. 154(b).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination of
proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is required
by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the
record was filed in an application which became abandoned or in which the proceedings were terminated
and which application is referenced by either a published application, an application open to public
inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Doc code: RCEX PTO/SB/30EFS (07-09)

Doc description: Request for Continued Examination (RCE) Approved for use through 07/31/2C12. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a ccllection of information unless it contains a valid OMB control number.

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
(Submitted Only via EFS-Web)

Application | 555 Filing | 5004-12-29 Dacket Number | o500000110s02 (s20.000R A | 2156
Number Date (if applicable) Unit

First Named Yaniv Gvily Examiner Sana Al-Hashemi

Inventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, or to any design application. The Instruction Sheet for this form is located at WWW.USPTO.GOV

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s)
entered, applicant must request non-entry of such amendment(s).

] Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a
submission even if this box is not checked.

[ ] Consider the arguments in the Appeal Brief or Reply Brief previously filed on

[ ] Other

[X] Enclosed

Amendment/Reply
|:| Information Disclosure Statement (IDS)

Affidavit(s)/ Declaration(s}

[] Other

MISCELLANEOUS

|:| Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months
{Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17{i) required)

[] Other

FEES

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No 501852

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

Patent Practitioner Signature

[] Applicant Signature
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Doc code: RCEX
Doc description: Request for Continued Examination (RCE)

PTO/SB/30EFS (07-09)
Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a ccllection of information unless it contains a valid OMB control number.

Signature of Registered U.S. Patent Practitioner

Signature

/Richard S. Finkelstein/

Date (YYYY-MM-DD} (2014-09-09

Name

Richard 8. Finkelstein

Registration Number | 56534

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to
file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for

reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce,
P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information
solicited is voluntary; and (3} the principal purpose for which the information is used by the U.S. Patent and Trademark Office
is to process and/or examine your submissicn related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information
Act (5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records.

A record from this system of reccrds may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiaticns.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, toc whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need
for the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the Internaticnal Bureau of the World Intellectual Property Organization,
pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
ar his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authoerity of 44 U.S5.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used toc make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an
application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Patent

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

; Confirmation No.: 8299
; Group Art Unit: 2156
Applicants: GVILY et al. ) Examiner: Sana Al-Hashemi
pp )
Application No.: 11/027,585 ; SUPPLEMENTAL RESPONSE to June 13,
2014 Final Office Action
Filing Date: 12/29/2004 ;
) Docket No.: 1999P00011US02 (S20.009RE)
For: RELATION PATH VIABILITY
PREDICTION g PTO Customer Number 52025
) SAP SE ¢/o
) Buckley, Maschoff & Talwalkar LLC
) 50 Locust Avenue
) New Canaan, CT 06840
Mail Stop RCE (via EFS)
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

In response to the Final Office Action mailed June 13, 2014, please consider the

following:

Amendments to the claims are reflected in the listing of claims which begins on page 2

of this paper.

Remarks begin on page 8 of this paper.
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Application No.: 11/027,585
Supplemental Response to June 13, 2014 Final Office Action

AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions, and listings, of claims in the

application:

1-24. (Cancelled)

25. (New) A method for predicting when a query will produce a result, comprising:

in an information system with objects, instances of said objects and relationships between

at least some of said objects and said instances of said objects, wherein at least one relationship

is an indirect relationship which is determined from indirectly related references to said objects,

providing a set of instance-to-object relations which indicates whether instances of objects are

related to other objects:

accessing the set to determine when the query will produce a query result; and

outputting a result of the determination.

26. (New) In an information system comprising objects, instances of said objects and

relationships between at least some of said objects and said instances of said objects, a method

for predicting whether a query will produce a result, the method comprising the steps of:

providing an instance-to-object bitmap which indicates whether instances of objects are

related to other objects; and accessing the bitmap to determine if the query will produce a result;

wherein the step of providing an instance-to-object bitmap comprises generating the

instance-to-object bitmap by:

computing paths from instances to neighboring objects by determining a path

from an instance in an object to an instance in a neighboring object; and

computing a path from an instance to a non-neighboring object by merging a path

from an instance in a first object to an instance in a second object with a computed path

from said instance in said second object to said non-neighboring object.

2
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Application No.: 11/027,585
Supplemental Response to June 13, 2014 Final Office Action

27. (New) The method of claim 26, wherein the step of computing a path from an

instance to a non-neighboring object is repeated.

28. (New) The method of claim 26, wherein the step of computing a path from an

instance to a non-neighboring object is repeated until relation paths of a predetermined length

are computed.

29. (New) The method of claim 27, wherein the step of providing an instance-to-object

bitmap comprises providing an instance-to-object bitmap which indicates whether each instance

of an object is related to all other objects by a relation path having a length equal to or lower

than a predetermined length.

30. (New) The method of claim 25, wherein the step of providing comprises providing an

instance-to-object bitmap indicating whether each instance of an object is related to all other

objects by a relation path having a length equal to or lower than a predetermined length.

31. (New) An information system comprising objects, instances of said objects,

relationships between at least some of said objects and said instances of said objects wherein at

least one relationship is an indirect relationship which is determined from indirectly related

references to said objects, an instance-to-object bitmap indicating whether instances of objects

are related to other objects; and a server for outputting the instance-to-object bitmap in a

computer-readable form.

32. (New) The information system of claim 31, wherein said instance-to-object bitmap

indicates whether an instance of an object is related to other objects by a relation path having a

length equal to or lower than a predetermined length.

33. (New) The information system of claim 31, further comprising means for aborting a

query from an instance to an object when said instance-to-object bitmap indicates that the

instance is not related to the object.

3
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Application No.: 11/027,585
Supplemental Response to June 13, 2014 Final Office Action

34. (New) The information system of claim 31, further comprising a data navigator

interface with at least a draggable element and at least a drop target, a query being generated

when a draggable element is dragged and dropped onto a target.

35. (New) The information system of claim 34, further comprising means for aborting

said query when said instance-to-object bitmap indicates that the draggable element is not related

to the drop target.

36. (New) The information system of claim 34, further comprising means for displaying

on said interface that a query will not produce any result when said instance-to-object bitmap

indicates that the draggable element is not related to the drop target.

37. (New) A method for generating an instance-to-object bitmap, comprising:

in an information system with objects, instances of said objects and relationships between

at least some of said objects and said instances of said objects, wherein at least one relationship

is an indirect relationship which is determined from indirectly related references to said objects,

computing paths from instances to neighboring objects by determining a path from an instance in

an object to an instance in a neighboring object;

computing a path from an instance to a non-neighboring object by merging a path from

an instance in a first object to an instance in a second object with a computed path from said

instance in said second object to said non-neighboring object; and

outputting the instance-to-object bitmap that reflects results of the computed paths.

38. (New) The method of claim 37, wherein the step of computing a path from an

instance to a non-neighboring object is repeated.
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39. (New) The method of claim 37, wherein the step of computing a path from an

instance to a non-neighboring object is repeated until relation paths of a predetermined length

are computed.

40. (New) The method of claim 39, wherein said instance-to-object bitmap is used to

predict whether a query will produce a result.

41. (New) A method for predicting a likelihood of when a query will produce a query

result, comprising:

in an information system with objects, instances of said objects and relationships between

at least some of said objects and said instances of said objects, wherein at least one relationship

is an indirect relationship which is determined from indirectly related references to said objects,

providing an object-to-object probability matrix, which indicates a likelihood that an instance of

an object is related to another object;

accessing the probability matrix to determine the likelihood the query result will be

produced by the query; and

outputting a result of the accessing, representing the likelihood.

42. (New) The method of claim 41, wherein the step of providing an object-to-object

probability matrix comprises generating the object-to-object probability matrix by:

for each object, computing a probability that an instance in an object is related to a

neighboring object; and

computing probabilities that instances in objects are related to non-neighboring objects

using the probabilities computed in the previous step.

43. (New) The method of claim 42, wherein the step of computing a probability that an

instance in an object is related to a neighboring object comprises:

5
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determining a number of instances in a first object related to a neighboring second object;

and

calculating the probability that an instance in said first object is related to said

neighboring second object by dividing the number of instances in said first object related to said

neighboring second object by a total number of instances in said first object.

44. (New)_The method of claim 43, wherein the step of computing probabilities that

instances in objects are related to non-neighboring objects comprises:

computing a first probability that an instance in a first object is related to a second object,

said second object neighboring said first object;

computing a second probability that an instance in said second object is related to a third

obiject, said third object neighboring said second object; and

computing a third probability that said first object is related to said third object, said third

object not neighboring said first object, by multiply said first probability by said second

probability.

45. (New) The method of claim 43, wherein the step of determining a number of

instances in a first object that are related to a second object comprises using an instance-to-object

bitmap to determine which instances of said first object are related to said second object.

46. (New) The method of claim 45, wherein said instance-to-object bitmap is generated

by:

computing paths from instances to neighboring objects by determining a path from an

instance in an object to an instance in a neighboring object; and

computing a path from an instance to a non-neighboring object by merging a path from

an instance in a first object to an instance in a second object with a computed path from said

instance in said second object to said non-neighboring object.

47. (New) The method of claim 46, wherein the step of computing a path from an

instance to a non-neighboring object is repeated.
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48. (New) A computer-readable medium containing program code and data structures

comprising:

in an information system with objects, instances of said objects and relationships between

at least some of said objects and said instances of said objects, wherein at least one relationship

is an indirect relationship which is determined from indirectly related references to said objects,

at least one data structure representing a set of instance-to-object relations that indicates whether

instances of objects are related to other objects:

program code for accessing the set to determine when the query will product a query

result; and

program code for outputting a result of the determination.
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REMARKS

Claims 25-48 are currently pending in the present application with claims 1-24 having
been canceled and claims 25-48 having been added. No new matter has been added.

Reconsideration and further examination are respectfully requested.

Supplemental Reissue Qath

Applicants hereby submit a new Supplemental Reissue Oath. Withdrawal of the objection

based on a defective oath/declaration is respectfully requested.

Claim Rejections

Claims 1-24 stand rejected under 35 USC §112, first paragraph, as allegedly failing to
comply with the written description requirement. Claims 1-24 have been cancelled. Therefore,

withdrawal of the rejection under 35 USC §112, first paragraph is respectfully requested.
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CONCLUSION

Accordingly, Applicants respectfully request allowance of the pending claims. If any
issues remain, or if the Examiner has any further suggestions for expediting allowance of the
present application, the Examiner is kindly invited to contact the undersigned via telephone at

(203) 972-4982.

Respectfully submitted,
September 9, 2014 /Richard S. Finkelstein/
Date Richard S. Finkelstein

Registration No. 56,534

Buckley, Maschoff & Talwalkar LLC
50 Locust Avenue

New Canaan, CT 06840

(203) 972-4982

(203) 972-7627/fax
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Attorney Docket Number | 1999P00011US02 (S20.009

SUPPLEMENTAL DECLARATION First Named inventor Yaniv Gvily
FOR REISSUE COMPLETE if known
PATENT APPLICATION Application Number | 11/027.585
TO CORRECT “ERRORS” STATEMENT [ Fiing Date 12/28/2004
(37 CFR 1.175) Art Unit 2156
\_ Examiner Name Sana A. Al Hashemi J

{/We hereby declare that:

Every error in the patent which was corrected in the present reissue application, and which is not covered by the
prior oath(s) and/or declaration(s) submitted In this application, arose without any deceptive intention on the part of
the applicant.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application
that may contribute to identity theft, Personal information such as social security numbers, bank account numbers,
or credit card numbers {other than a check or credit card authorization form PT0-2038 submitted for payment
purposes) is never required by the USPTO to support a petition or an application. If this type of personal information
is included in documents submitted to the USPTO, petitioners/applicants should consider redacting such personal
information from the documents before submitting them to the USPTO, Petitioner/applicant is advised that the
record of a patent application is available to the public after publication of the application (unless a non-publication
request In compliance with 37 CFR 1.213(a) is made in the application} or issuance of a patent. Furthermore, the
record from an abandoned application may also be available to the public if the application is referenced in a
published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms PTO-2038
submitted for payment purposes are not retained in the application file and therefore are not publicly avallable.

I/We hereby declare that all statements made herein of my/our own knowledge are true and that all statements made
on information and belief are believed to be true; and further that these statements were made with the knowledge
that willful false statements and the like so made are punishable by fine or imprisonment, or both, under 18 U.8.C,
1001 and that such wiilful false statements may Jeopardize the validity of the application or any patent issued
thereon.

[Name of Sole or First Inventor} [] A petition has been filed for this unsigned inventor

Given Name {first and middle [if any]) Family Name or Surname
Yaniv Gvily
Inventor's
Signature i %7"‘“‘ % Date | Sep 4, Zol4
[Name of Second Inventor] [] A petition has been filed for this unsigned inventor
Given Name {first and middle [if any]) Family Name or Surmame
Shai Agassi
inventor's
Signature Date
[j Additional Inventors r legal representatives(s) are baing namead on the supplements! sheels PTO/SR/O2A or JZLK attached herslo,

This collection of information Is required by 37 CFR 1,175, The information Is requirad to oblaln or retain a benefit by the public which Is to fils (and by the USPTO
to process) an appiication, Confidentaiity is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1,14, This collection is estimated to take 1.8 minutes {o complete,
inchuding gathering, preparing, and submitting the complelad application form lo the USPTO. Time will very depending upon the Individual case. Any comments on
the amount of time you require to complete this form andlor suggestions for reducing this burden, should be sent to the Chiaf information Officer, 1.8, Patent and
Trademark Office, U.S. Depariment of Commerce, P.O. Box 1450, Alexandria, VA 223131480, DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O, Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-PT0-3199 and select option 2.
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Attorney Docket Number | 1999P00011US02 (S20.004 \
SUPPLEMENTAL DECLARATION First Named Inventor Yaniv Gvily
FOR REISSUE COMPLETE if known
PATENT APPLICATION Application Number | 4 1/027.585
TO CORRECT “ERRORS” STATEMENT Filing Date 12/29/2004
(37 CFR 1.175) Art Unit 2156
\_ Examiner Name Sana A. Al Hashemi J

I/We hereby declare that:

Every error in the patent which was corrected in the present reissue application, and which is not covered by the

prior oath(s) and/or declaration(s) submitted in this application, arose without any deceptive intention on the part of
the applicant.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application
that may contribute to identity theft. Personal information such as social security numbers, bank account numbers,
or credit card numbers (other than a check or credit card authorization form PTO-2038 submitted for payment
purposes) is never required by the USPTO to support a petition or an application. If this type of personal information
is included in documents submitted to the USPTO, petitioners/applicants should consider redacting such personal
information from the documents before submitting them to the USPTO. Petitioner/applicant is advised that the
record of a patent application is available to the public after publication of the application (unless a non-publication
request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a patent. Furthermore, the
record from an abandoned application may also be available to the public if the application is referenced in a
published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms PT0O-2038
submitted for payment purposes are not retained in the application file and therefore are not publicly available.

I/We hereby declare that all statements made herein of my/our own knowledge are true and that all statements made
on information and belief are believed to be true; and further that these statements were made with the knowledge
that willful false statements and the like so made are punishable by fine or imprisonment, or both, under 18 U.S.C.

1001 and that such willful false statements may jeopardize the validity of the application or any patent issued
thereon.

[Name of Sole or First Inventor] ] A petition has been filed for this unsigned inventor

Given Name (first and middle [if any}]) Family Name or Surname

Yaniv Gvily

Inventor’s l
Signature Date

[Name of Second Inventor} [:] A petition has been filed for this unsigned inventor

Given Name (first and middle [if any]) Family Name or Surname
Shai Agassi
Inventor's % 7
. . Dat
Signature el 9/S /)0 {4
D Additional inventors or %at representatives(s) are being named on the supplemental sheets PTO/SB/02A or 0ZLR attached hereto,

This collection of information is required by 37 CFR 1,175, The information is required to obtain or retain a benefit by the public which is to file {and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1.8 minutes to complete,
including gathering, preparing, and submitting the compieted application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.8. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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FEE CALCULATION
For Current Prev. Paid No. Extra Rate Fee
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Indep. Claims 5 -5 0 $ 420.00 $ 0.00
Multiple Dependent Claims (add $780.00 if applicable) $ 0.00
No Petition for Extension of Time is Required $ 0.00
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Date Richard S. Finkelstein
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50 Locust Avenue

New Canaan, CT 06840
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
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APPLICATION AS FILED - PART |

PATENT APPLICATION FEE DETERMINATION RECORD | Applcation or Docket Number | Fiing Date
Substitute for Form PTO-875 1 1/027,585 12/29/2004 D To be Mailed
eNnTiTY: [XLArRceE [ smaLL [] Micro

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L1 Basic Fee N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
[1 searcH Fee N/A N/A N/A
(37 CFR 1.16(K), (i), or (m))
D EXAMINATION FEE
(37 CFR 1.16(0), (), or (q)) N/A N/A N/A
TOTAL CLAIMS ) N
(87 CFR 1.16() minus 20 = X3 =
INDEPENDENT CLAIMS ) N
(87 CFR 1.16(h) minus 3 = X3 =
If the specification and drawings exceed 100 sheets
] of paper, the application size fee due is $310 ($155
ASF;PCL;%?-TSN SIZE FEE for small entity) for each additional 50 sheets or
¢ 16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
[ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
P—
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
— [ 09/09/2014 ;{EQAEAF'{N'NG ’;‘gg"ﬁgﬁsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
S | To@l erorm ~ 24 Minus | = 24 =0 x 380 =
5 .
A EE G inus | -+ - 0 x 420 -
<§E D Application Size Fee (37 CFR 1.16(s))
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))

TOTAL ADD’L FEE

(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
v B vinus | - - xs -
> Independent " . e
N lber CER 1.16(h)) Minus = X $ =
Z | [ Appiication size Fee (37 CFR 1.16(s))
=
<C D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3.

** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

TOTAL ADD’L FEE

LIE
/BRENDA HARRISON/

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Application No. Applicant(s)
Advisory Action 11/027,585 GVILY ET AL.
Before the Filing of an Appeal Brief | Examiner Art Unit AIA (First Inventor to File) Status
SANA AL HASHEMI 2156 No

--The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

THE REPLY FILED 13 August 2014 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.
NO NOTICE OF APPEAL FILED
1. 4 The reply was filed after a final rejection. No Notice of Appeal has been filed. To avoid abandonment of this application, applicant must timely file
one of the following replies: (1) an amendment, affidavit, or other evidence, which places the application in condition for allowance;
(2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request for Continued Examination (RCE) in compliance with
37 CFR 1.114 if this is a utility or plant application. Note that RCEs are not permitted in design applications. The reply must be filed within one of
the following time periods:
a) X The period for reply expires 3 months from the mailing date of the final rejection.
b) |:| The period for reply expires on: (1) the mailing date of this Advisory Action; or (2) the date set forth in the final rejection, whichever is later.
In no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection.
c) |:| A prior Advisory Action was mailed more than 3 months after the mailing date of the final rejection in response to a first after-final reply filed
within 2 months of the mailing date of the final rejection. The current period for reply expires months from the mailing date of
the prior Advisory Action or SIX MONTHS from the mailing date of the final rejection, whichever is earlier.
Examiner Note: If box 1 is checked, check either box (a), (b) or (c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE
FIRST RESPONSE TO APPLICANT’S FIRST AFTER-FINAL REPLY WHICH WAS FILED WITHIN TWO MONTHS OF THE FINAL
REJECTION. ONLY CHECK BOX (c) IN THE LIMITED SITUATION SET FORTH UNDER BOX (c). See MPEP 706.07(f).
Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate
extension fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The
appropriate extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally
set in the final Office action; or (2) as set forth in (b) or (c) above, if checked. Any reply received by the Office later than three months after the
mailing date of the final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b).
NOTICE OF APPEAL
2. [[J The Notice of Appeal was filed on . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of filing the
Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of
Appeal has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a).
AMENDMENTS

3. |:| The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will not be entered because
a) O They raise new issues that would require further consideration and/or search (see NOTE below);
b) O They raise the issue of new matter (see NOTE below);
c) O They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for
appeal; and/or
d) |:| They present additional claims without canceling a corresponding number of finally rejected claims.
NOTE: . (See 37 CFR 1.116 and 41.33(a)).
4. [] The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).
5. |:| Applicant’s reply has overcome the following rejection(s):
6. ] Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the non-
allowable claim(s).
7. |z For purposes of appeal, the proposed amendment(s): (a) X will not be entered, or (b) [] will be entered, and an explanation of how the

new or amended claims would be rejected is provided below or appended.
AFFIDAVIT OR OTHER EVIDENCE

8.]A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

9. [ The affidavit or other evidence filed after final action, but before or on the date of filing a Notice of Appeal will not be entered because
applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and was not earlier
presented. See 37 CFR 1.116(e).

10. [J The affidavit or other evidence filed after the date of filing the Notice of Appeal, but prior to the date of filing a brief, will not be entered
because the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide a showing of good
and sufficient reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1).

11. [J The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached.

REQUEST FOR RECONSIDERATION/OTHER

12. 4 The request for reconsideration has been considered but does NOT place the application in condition for allowance because:

See Continuation Sheet.

13. [J Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s).
14. [] Other: .
STATUS OF CLAIMS
15. The status of the claim(s) is (or will be) as follows:

Claim(s) allowed:

Claim(s) objected to:

Claim(s) rejected: 1-24.

Claim(s) withdrawn from consideration:

/SANA AL HASHEMI/
Primary Examiner, Art Unit 2156

U.S. Patent and Trademark Office
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Continuation Sheet (PTOL-303) Application No. 11/027,585

Continuation of 11. does NOT place the application in condition for allowance because: the amdt-after-final is enterable and indicate that
the supplemental reissue oath/declaration is required and the amdt failed to comply with 37 CFR 1.173(b)(2).
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Patent

REPLY UNDER 37 CFR 1.116
EXPEDITED PROCEDURE
EXAMINING GROUP ART UNIT 2156

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: GVILY et al.
Application No.: 11/027,585
Filing Date: 12/29/2004

For: RELATION PATH VIABILITY
PREDICTION

Confirmation No.: 8299
Group Art Unit: 2156
Examiner: Sana Al-Hashemi

RESPONSE to June 13, 2014 Final Office
Action

Docket No.: 1999P00011US02 (S20.009RE)

PTO Customer Number 52025
SAP AG c/o

Buckley, Maschoff & Talwalkar LLC
50 Locust Avenue

New Canaan, CT 06840

R o i T T N T g g

Mail Stop AF (via EFS)
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

In response to the Final Office Action mailed June 13, 2014, please consider the following:

Pending claims are reflected in t

Remarks begin on page 8 of this

he listing of claims which begins on page 2 of this paper.

paper.
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Application No.: 11/027,585
Response to June 13, 2014 Final Office Action

PENDING CLAIMS

This listing of claims will replace all prior versions, and listings, of claims in the

application:

1. (Previously Presented) A method for predicting when a query will produce a result,

comprising:

in an information system with objects, instances of said objects and relationships between
at least some of said objects and said instances of said objects, wherein at least one relationship is
an indirect relationship which is determined from indirectly related references to said objects,
providing a set of instance-to-object relations which indicates whether instances of objects are

related to other objects;
accessing the set to determine when the query will produce a query result; and

outputting a result of the determination.

2. (Previously Presented) In an information system comprising objects, instances of said
objects and relationships between at least some of said objects and said instances of said objects, a
method for predicting whether a query will produce a result, the method comprising the steps of:

providing an instance-to-object bitmap which indicates whether instances of objects are
related to other objects; and accessing the bitmap to determine if the query will produce a result;

wherein the step of providing an instance-to-object bitmap comprises generating the
instance-to-object bitmap by:
computing paths from instances to neighboring objects by determining a path from
an instance in an object to an instance in a neighboring object; and
computing a path from an instance to a non-neighboring object by merging a path
from an instance in a first object to an instance in a second object with a computed path

from said instance in said second object to said non-neighboring object.
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Response to June 13, 2014 Final Office Action

3. (Original) The method of claim 2, wherein the step of computing a path from an

instance to a non-neighboring object is repeated.

4. (Original) The method of claim 2, wherein the step of computing a path from an
instance to a non-neighboring object is repeated until relation paths of a predetermined length are

computed.

5. (Original) The method of claim 3, wherein the step of providing an instance-to-object
bitmap comprises providing an instance-to-object bitmap which indicates whether each instance of
an object is related to all other objects by a relation path having a length equal to or lower than a

predetermined length.

6. (Original) The method of claim 1, wherein the step of providing comprises providing an
instance-to-object bitmap indicating whether each instance of an object is related to all other

objects by a relation path having a length equal to or lower than a predetermined length.

7. (Previously Presented) An information system comprising objects, instances of said
objects, relationships between at least some of said objects and said instances of said objects
wherein at least one relationship is an indirect relationship which is determined from indirectly
related references to said objects, an instance-to-object bitmap indicating whether instances of
objects are related to other objects; and a server for outputting the instance-to-object bitmap in a

computer-readable form.

8. (Original) The information system of claim 7, wherein said instance-to-object bitmap
indicates whether an instance of an object is related to other objects by a relation path having a

length equal to or lower than a predetermined length.

9. (Original) The information system of claim 7, further comprising means for aborting a
query from an instance to an object when said instance-to-object bitmap indicates that the instance

is not related to the object.
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Application No.: 11/027,585
Response to June 13, 2014 Final Office Action

10. (Previously Presented) The information system of claim 7, further comprising a data
navigator interface with at least a draggable element and at least a drop target, a query being

generated when a draggable element is dragged and dropped onto a target.

11. (Original) The information system of claim 10, further comprising means for aborting
said query when said instance-to-object bitmap indicates that the draggable element is not related

to the drop target.

12. (Original) The information system of claim 10, further comprising means for displaying
on said interface that a query will not produce any result when said instance-to-object bitmap

indicates that the draggable element is not related to the drop target.

13. (Previously Presented) A method for generating an instance-to-object bitmap,

comprising:

in an information system with objects, instances of said objects and relationships between
at least some of said objects and said instances of said objects, wherein at least one relationship is
an indirect relationship which is determined from indirectly related references to said objects,
computing paths from instances to neighboring objects by determining a path from an instance in

an object to an instance in a neighboring object;

computing a path from an instance to a non-neighboring object by merging a path from an
instance in a first object to an instance in a second object with a computed path from said instance

in said second object to said non-neighboring object; and

outputting the instance-to-object bitmap that reflects results of the computed paths.

14. (Original) The method of claim 13, wherein the step of computing a path from an

instance to a non-neighboring object is repeated.
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Application No.: 11/027,585
Response to June 13, 2014 Final Office Action

15. (Original) The method of claim 13, wherein the step of computing a path from an
instance to a non-neighboring object is repeated until relation paths of a predetermined length are

computed.

16. (Original) The method of claim 15, wherein said instance-to-object bitmap is used to

predict whether a query will produce a result.

17. (Previously Presented) A method for predicting a likelihood of when a query will

produce a query result, comprising;:

in an information system with objects, instances of said objects and relationships between
at least some of said objects and said instances of said objects, wherein at least one relationship is
an indirect relationship which is determined from indirectly related references to said objects,
providing an object-to-object probability matrix, which indicates a likelihood that an instance of

an object is related to another object;

accessing the probability matrix to determine the likelihood the query result will be
produced by the query; and

outputting a result of the accessing, representing the likelihood.

18. (Original) The method of claim 17, wherein the step of providing an object-to-object
probability matrix comprises generating the object-to-object probability matrix by:

for each object, computing a probability that an instance in an object is related to a
neighboring object; and

computing probabilities that instances in objects are related to non-neighboring objects

using the probabilitics computed in the previous step.

19. (Original) The method of claim 18, wherein the step of computing a probability that an

instance in an object is related to a neighboring object comprises:

5
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Application No.: 11/027,585
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determining a number of instances in a first object related to a neighboring second object;
and

calculating the probability that an instance in said first object is related to said neighboring
second object by dividing the number of instances in said first object related to said neighboring

second object by a total number of instances in said first object.

20. (Original) The method of claim 19, wherein the step of computing probabilities that
instances in objects are related to non-neighboring objects comprises:

computing a first probability that an instance in a first object is related to a second object,
said second object neighboring said first object;

computing a second probability that an instance in said second object is related to a third
object, said third object neighboring said second object; and

computing a third probability that said first object is related to said third object, said third
object not neighboring said first object, by multiply said first probability by said second
probability.

21. (Original) The method of claim 19, wherein the step of determining a number of
instances in a first object that are related to a second object comprises using an instance-to-object

bitmap to determine which instances of said first object are related to said second object.

22. (Original) The method of claim 21, wherein said instance-to-object bitmap is generated
by:

computing paths from instances to neighboring objects by determining a path from an
instance in an object to an instance in a neighboring object; and

computing a path from an instance to a non-neighboring object by merging a path from an
instance in a first object to an instance in a second object with a computed path from said instance

in said second object to said non-neighboring object.

23. (Original) The method of claim 22, wherein the step of computing a path from an

instance to a non-neighboring object is repeated.
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24. (Previously Presented) A computer-readable medium containing program code and

data structures comprising;:

in an information system with objects, instances of said objects and relationships between
at least some of said objects and said instances of said objects, wherein at least one relationship is
an indirect relationship which is determined from indirectly related references to said objects, at
least one data structure representing a set of instance-to-object relations that indicates whether

instances of objects are related to other objects;

program code for accessing the set to determine when the query will product a query

result; and

program code for outputting a result of the determination.
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REMARKS

Claims 1-24 are currently pending in the present application. No new matter has been

added. Reconsideration and further examination are respectfully requested.

Examiner Interview

As a preliminary matter, Applicants, through their appointed attorney, thank the Examiner
for the 23 July 2014 telephone conversation regarding the 13 June 2014 Final Office Action.
During the interview, the Applicant’s explained that the language associated with the rejection

under 35 USC §112, first paragraph, was not found in the pending claims.

Applicants and the Examiner further discussed the supplemental reissue oath which was
indicated as being improper in the Final Office Action. Applicants pointed out that the Reissue
Application Declaration By the Inventor filed on 29 December 2004 states “All errors corrected
in this reissue application arose without any deceptive intention on the part of the applicant” at the
top of page 2. The Examiner stated she would get further clarification as to why the supplemental
reissue oath was deemed improper. However, as of the date of this filing, Applicants have not

been given any further clarification as to why the supplemental reissue oath was deemed improper.

Supplemental Reissue Oath

Claims 1-24 are objected to based upon an allegedly defective reissue oath/declaration for
allegedly failing to “state that every error which was corrected in the reissue application not
covered by the prior oath(s)/declaration(s) submitted in the application arose without any
deceptive intention on the part of the applicant.” Applicants submit that the Reissue Application
Declaration By the Inventor filed on 29 December 2004 states “All errors corrected in this reissue
application arose without any deceptive intention on the part of the applicant” (See top of page
2). Therefore, withdrawal of the objection based on a defective oath/declaration is respectfully

requested.
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Claim Rejections

Claims 1-24 stand rejected under 35 USC §112, first paragraph, as allegedly failing to
comply with the written description requirement. In particular, the claims are rejected based on
the phrase “wherein at least one relationship is not determined by the content of the objects”. As
discussed with the Examiner, the aforementioned language is not found in the currently
pending claims and therefore, Applicants submit that the final rejection is improper and
respectfully request that the finality of the rejection be withdrawn. Therefore, withdrawal of

the rejection under 35 USC §112, first paragraph is respectfully requested.

Accordingly, claims 1-24 are believed to be in condition for allowance.
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Application No.: 11/027,585
Response to June 13, 2014 Final Office Action

CONCLUSION

Accordingly, Applicants respectfully request allowance of the pending claims. If any
issues remain, or if the Examiner has any further suggestions for expediting allowance of the
present application, the Examiner is kindly invited to contact the undersigned via telephone at

(203) 972-4982.

Respectfully submitted,
August 13, 2014 /Richard S. Finkelstein/
Date Richard S. Finkelstein

Registration No. 56,534

Buckley, Maschoff & Talwalkar LLC
50 Locust Avenue

New Canaan, CT 06840

(203) 972-4982

(203) 972-7627/fax
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Patent

REPLY UNDER 37 CFR 1.116
EXPEDITED PROCEDURE
EXAMINING GROUP ART UNIT 2156

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: GVILY et al.
Application No.: 11/027,585
Filing Date: December 29, 2004

For: RELATION PATH VIABILITY
PREDICTION

Confirmation No.: 8299

Group Art Unit: 2156

Examiner: Sana A. Al Hashemi
RESPONSE TRANSMITTAL

Docket No.: 1999P00011US02 (S20.009RE)

PTO Customer Number 52025
SAP SE c/o

Buckley, Maschoff & Talwalkar LLC
50 Locust Avenue

)
)
)
)
)
)
)
)
)
)
)
)
)
) New Canaan, CT 06840
)

Mail Stop AF (via EFS-Web)
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir;

Transmitted herewith for filing are:

1. [X] Response to Final Office Action mailed June 13, 2014

2. [X] While no fees are believed due in conjunction with this response, the Commissioner

is hereby authorized to charge and credit Deposit Account No. 50-1852 as described

below. A duplicate copy of this sheet is enclosed.

i. [X] Credit any overpayment.
ii. [X] Charge any additional fees required under 37 CFR 1.16 and 1.17
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Respectfully submitted,
August 13,2014 /Richard S. Finkelstein/
Date Richard S. Finkelstein

Registration No. 56,534

Buckley, Maschoff & Talwalkar LLC
50 Locust Avenue

New Canaan, CT 06840

(203) 972-4982

203-972-7627/fax
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Application No. Applicant(s)
11/027,585 GVILY ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
SANA AL HASHEMI 2156 ,S\l*gt”s

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
)X Responsive to communication(s) filed on 2/16/2012.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon _____ .
2a)[X] This action is FINAL. 2b)[] This action is non-final.
3)[J An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5)X Claim(s) 1-24 is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) is/are allowed.
7) X Claim(s) 1-24 is/are rejected.
8)[] Claim(s) _____is/are objected to.
9)[] Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitp/hwww usplo gov/eatents/init_events/pph/indax.jsp or send an inquiry to PPHfesdback@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[JSome** c)[] None of the:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.
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Application/Control Number: 11/027,585 Page 2
Art Unit: 2156

DETAILED ACTION
The present application is being examined under the pre-AlA first to invent provisions.
This action is issued in response to reply filed 2/16/2012.

Claims 1-24 are pending.

Supplemental Reissue Oath/Declaration

All amendments submitted in the instant reissue application failed to comply with 37
CFR 1.173(b)(2); specially, the latest amendment to claims submitted 06 May 2009 fails to
comply with 37 CFR 1.173(b)(2). Note that all amendments which include any deletions or
additions must be made by submission of the entire text of each added or rewritten paragraph
with markings (i.e., brackets and underlines) and all bracketing and underlining is made in
comparison to the original patent, not in comparison to any prior amendment. See MPEP
1453 for detail.

For example, the original patent limitation “providing an instance-to-object bitmap” of

claim 1 should be changed to —providing an instance-to-object [bitmap] relations --; and

since claim 24 is new claim in the instant reissue application (never presented in the

original patent), this claim 24 must be underlined entirety without bracketing. Please see

Form paragraph 14.21.01 in the MPEP.

Claims 1-24 are rejected as being based upon a defective reissue filed 7/9/2009 under 35

U.S.C. 251. See 37 CFR 1.175. The nature of the defect is set forth above.
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Receipt of an appropriate supplemental oath/declaration under 37 CFR 1.175(b)(1) will
overcome this rejection under 35 U.S.C. 251. An example of acceptable language to be used in
the supplemental oath/declaration is as follows:

“Every error in the patent which was corrected in the present reissue application, and is not
covered by a prior oath/declaration submitted in this application, arose without any deceptive
intention on the part of the applicant.”

In accordance with 37 CFR 1.175(b)(1), a supplemental reissue oath/declaration under 37
CFR 1.175(b)(1) must be received before this reissue application can be allowed.

MPEP § 1414.01.

If additional defects or errors are corrected in the reissue after the filing of the application
and the original reissue oath or declaration, a supplemental reissue oath/declaration must be
filed, unless all additional errors corrected are spelling, grammar, typographical, editorial or
clerical errors which are not errors under 35 U.S.C. 251 (see MPEP § 1402). In other words, a
supplemental oath/declaration is required where any “error” under 35 U.S.C. 251 has been
corrected and the error was not identified in the original reissue oath/declaration.

The supplemental reissue oath/declaration must state that every error which was corrected in the
reissue application not covered by the prior oath(s)/declaration(s) submitted in the application
arose without any deceptive intention on the part of the applicant.

A review of the parent/patented application (09/606,872) indicates that you allowed
claims 1-23 for a very specific reason — the prior art failed to disclose the claimed step of
“providing an instance-to-object bitmap ...” (sce the section “allowable subject matter” in the

Notice of Allowability mailed on 07 August 2002) statement of reasons for allowance, which
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was never argued by the applicant . Thus, such a step of providing an instance-to-object bitmap
cannot be amended or removed. By amending such a providing step, claims with such an
amendment must is rejected under 35 USC 251 as being improperly recaptured of
canceled/surrendered subject matter. A review of the instant application/patent indicates that the
term ““an instance-to-object relations” is not defined; thus, cannot be determined whether the
instance-to-object relations is the same or narrow scope than the instance-to-object bitmap.
Since applicant amended claims in many occasions after the original reissue declaration
filed on 29 December 2004, a supplemental reissue declaration (form PTO/SB/51S) must be

submitted prior to allowance.

Claim Rejections - 35 USC § 112
The following is a quotation of the first paragraph of 35 U.S.C. 112:
The specification shall contain a written description of the invention, and of the manner and
process of making and using it, in such full, clear, concise, and exact terms as to enable any
person skilled in the art to which it pertains, or with which it is most nearly connected, to make
and use the same and shall set forth the best mode contemplated by the inventor of carrying out
his invention.

Claims 1, 7, 13, and 24 are rejected under 35 U.S.C. 112, first paragraph, as failing to
comply with the written description requirement. The claim(s) contains subject matter “wherein
at least one relationship is not determined by the content of the objects” which was not described
in the specification in such a way as to reasonably convey to one skilled in the relevant art that

the inventor(s), at the time the application was filed, had possession of the claimed invention.
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Applicant state in the remarks filed 8/15/05 the cited limitation is supported in the originally
filed application. Examiner after reviewing the specified portion did not find any support for the
negative limitation. Any negative limitation or exclusionary proviso must have basis in the
original disclosure. if alternative elements are positively recited in the specification, they may be
explicitly excluded in the claims. See In re Johnson, 558 F.2d 1008, 1019, 194 USPQ 187, 196
(CCPA 1977) ("[the] specification, having described the whole, necessarily described the part
remaining."). See also Ex parte Grasselli, 231 USPQ 393 (Bd. App. 1983), aff ’d mem., 738
F.2d 453 (Fed. Cir. 1984). The mere absence of a positive recitation is not basis for an exclusion.
Any claim containing a negative limitation which does not have basis in the original disclosure
should be rejected under 35 U.S.C. 112, first paragraph, as failing to comply with the written
description requirement. Note that a lack of literal basis in the specification for a negative
limitation may not be sufficient to establish a prima facie case for lack of descriptive support. Ex
parte Parks, 30 USPQ2d 1234, 1236 (Bd. Pat. App. & Inter. 1993). See MPEP § 2163 - §
2163.07(b) for a discussion of the written description requirement of 35 U.S.C. 112, first
paragraph.

Claims 2-6, 8-12, 14-23 are rejected under 35 U.S.C. 112, first paragraph since they

depend from rejected claims and they inherent all their deficiencies.

Other Prior Art Made of Record
1.Mizutani et al. (US Patent No. 5,748,953) discloses a neighboring plural-character bitmap

search.
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2. Berman et al. (US Patent No. 5,760,773) discloses the relation between the instance and
object.
3. Scheinkman et al. (US Patent No. 5,848,424) disclose hypertext browser displays hypertext
pages and indicates draggable element on display pages also display a drop target.
4. Anderson et al.(US Patent No. 6,282,551) discloses an electronic spreadsheet system
including a notebook interface having a of pages.
5. Schmitt (US Patent No. 5,983,220) discloses a database evaluating system focusing on
ranking and evaluating stored data.
Response to Arguments

Applicant's arguments filed 2/16/2012 have been fully considered but they are not
persuasive.

Applicant argument fail to overcome the rejection dated 1/10/2012. thus the ejection is

maintained and finalized.

Conclusion

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO
MONTHS of the mailing date of this final action and the advisory action is not mailed until after
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period

will expire on the date the advisory action is mailed, and any extension fee pursuant to 37

Page 105 of 342 IPR2025-00623
UIPATH EXHIBIT 1022



Application/Control Number: 11/027,585 Page 7
Art Unit: 2156

CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event,
however, will the statutory period for reply expire later than SIX MONTHS from the mailing

date of this final action.

Point of Contact

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to SANA AL HASHEMI whose telephone number is (571)272-
4013. The examiner can normally be reached on § Am-4:30 Pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Sherief Badawi can be reached on 571-272-9782. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at §66-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/SANA AL HASHEMI/
Primary Examiner, Art Unit 2156
June 12,2014
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Patent

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: GVILY et al.
Application No.: 11/027,585
Filing Date: 12/29/2004

For: RELATION PATH VIABILITY
PREDICTION

Mail Stop Amendment (via EFS)
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

N N N N N Nt Nt Nt Nt Nt v Nt vt vt e vt e

Confirmation No.: 8299
Group Art Unit: 2164
Examiner: Sana Al-Hashemi

RESPONSE to January 10, 2012 Non-Final
Office Action

Docket No.: 1999P00011US02 (S20.009RE)

PTO Customer Number 52025
SAP AG c/o

Buckley, Maschoff & Talwalkar LLC
50 Locust Avenue

New Canaan, CT 06840

In response to the Non-Final Office Action mailed January 10, 2012, please consider the

following:

Pending claims are reflected in the listing of claims which begins on page 2 of this

paper.

Remarks begin on page 8 of this paper.
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PENDING CLAIMS

This listing of claims will replace all prior versions, and listings, of claims in the

application:

1. (Previously Presented) A method for predicting when a query will produce a result,

comprising:

in an information system with objects, instances of said objects and relationships between
at least some of said objects and said instances of said objects, wherein at least one relationship
is an indirect relationship which is determined from indirectly related references to said objects,
providing a set of instance-to-object relations which indicates whether instances of objects are

related to other objects;
accessing the set to determine when the query will produce a query result; and

outputting a result of the determination.

2. (Previously Presented) In an information system comprising objects, instances of said
objects and relationships between at least some of said objects and said instances of said objects,
a method for predicting whether a query will produce a result, the method comprising the steps
of:

providing an instance-to-object bitmap which indicates whether instances of objects are
related to other objects; and accessing the bitmap to determine if the query will produce a result;

wherein the step of providing an instance-to-object bitmap comprises generating the
instance-to-object bitmap by:

computing paths from instances to neighboring objects by determining a path
from an instance in an object to an instance in a neighboring object; and

computing a path from an instance to a non-neighboring object by merging a path
from an instance in a first object to an instance in a second object with a computed path

from said instance in said second object to said non-neighboring object.

2
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3. (Original) The method of claim 2, wherein the step of computing a path from an

instance to a non-neighboring object is repeated.

4. (Original) The method of claim 2, wherein the step of computing a path from an
instance to a non-neighboring object is repeated until relation paths of a predetermined length

are computed.

5. (Original) The method of claim 3, wherein the step of providing an instance-to-object
bitmap comprises providing an instance-to-object bitmap which indicates whether each instance
of an object is related to all other objects by a relation path having a length equal to or lower

than a predetermined length.

6. (Original) The method of claim 1, wherein the step of providing comprises providing
an instance-to-object bitmap indicating whether each instance of an object is related to all other

objects by a relation path having a length equal to or lower than a predetermined length.

7. (Previously Presented) An information system comprising objects, instances of said
objects, relationships between at least some of said objects and said instances of said objects
wherein at least one relationship is an indirect relationship which is determined from indirectly
related references to said objects, an instance-to-object bitmap indicating whether instances of
objects are related to other objects; and a server for outputting the instance-to-object bitmap in a

computer-readable form.

8. (Original) The information system of claim 7, wherein said instance-to-object bitmap
indicates whether an instance of an object is related to other objects by a relation path having a

length equal to or lower than a predetermined length.
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9. (Original) The information system of claim 7, further comprising means for aborting a
query from an instance to an object when said instance-to-object bitmap indicates that the

instance is not related to the object.

10. (Previously Presented) The information system of claim 7, further comprising a data
navigator interface with at least a draggable element and at least a drop target, a query being

generated when a draggable element is dragged and dropped onto a target.

11. (Original) The information system of claim 10, further comprising means for aborting
said query when said instance-to-object bitmap indicates that the draggable element is not related

to the drop target.

12. (Original) The information system of claim 10, further comprising means for
displaying on said interface that a query will not produce any result when said instance-to-object

bitmap indicates that the draggable element is not related to the drop target.

13. (Previously Presented) A method for generating an instance-to-object bitmap,

comprising:

in an information system with objects, instances of said objects and relationships between
at least some of said objects and said instances of said objects, wherein at least one relationship
is an indirect relationship which is determined from indirectly related references to said objects,
computing paths from instances to neighboring objects by determining a path from an instance in

an object to an instance in a neighboring object;

computing a path from an instance to a non-neighboring object by merging a path from
an instance in a first object to an instance in a second object with a computed path from said

instance in said second object to said non-neighboring object; and

outputting the instance-to-object bitmap that reflects results of the computed paths.

4
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14. (Original) The method of claim 13, wherein the step of computing a path from an

instance to a non-neighboring object is repeated.

15. (Original) The method of claim 13, wherein the step of computing a path from an
instance to a non-neighboring object is repeated until relation paths of a predetermined length

are computed.

16. (Original) The method of claim 15, wherein said instance-to-object bitmap is used to

predict whether a query will produce a result.

17. (Previously Presented) A method for predicting a likelihood of when a query will

produce a query result, comprising:

in an information system with objects, instances of said objects and relationships between
at least some of said objects and said instances of said objects, wherein at least one relationship
is an indirect relationship which is determined from indirectly related references to said objects,
providing an object-to-object probability matrix, which indicates a likelihood that an instance of

an object is related to another object;

accessing the probability matrix to determine the likelihood the query result will be

produced by the query; and

outputting a result of the accessing, representing the likelihood.

18. (Original) The method of claim 17, wherein the step of providing an object-to-object
probability matrix comprises generating the object-to-object probability matrix by:

for each object, computing a probability that an instance in an object is related to a
neighboring object; and

computing probabilities that instances in objects are related to non-neighboring objects

using the probabilities computed in the previous step.
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19. (Original) The method of claim 18, wherein the step of computing a probability that
an instance in an object is related to a neighboring object comprises:

determining a number of instances in a first object related to a neighboring second object;
and

calculating the probability that an instance in said first object is related to said
neighboring second object by dividing the number of instances in said first object related to said

neighboring second object by a total number of instances in said first object.

20. (Original) The method of claim 19, wherein the step of computing probabilities that
instances in objects are related to non-neighboring objects comprises:

computing a first probability that an instance in a first object is related to a second object,
said second object neighboring said first object;

computing a second probability that an instance in said second object is related to a third
object, said third object neighboring said second object; and

computing a third probability that said first object is related to said third object, said third
object not neighboring said first object, by multiply said first probability by said second
probability.

21. (Original) The method of claim 19, wherein the step of determining a number of
instances in a first object that are related to a second object comprises using an instance-to-object

bitmap to determine which instances of said first object are related to said second object.

22. (Original) The method of claim 21, wherein said instance-to-object bitmap is
generated by:

computing paths from instances to neighboring objects by determining a path from an
instance in an object to an instance in a neighboring object; and

computing a path from an instance to a non-neighboring object by merging a path from
an instance in a first object to an instance in a second object with a computed path from said

instance in said second object to said non-neighboring object.
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23. (Original) The method of claim 22, wherein the step of computing a path from an

instance to a non-neighboring object is repeated.

24. (Previously Presented) A computer-readable medium containing program code and

data structures comprising:

in an information system with objects, instances of said objects and relationships between
at least some of said objects and said instances of said objects, wherein at least one relationship
is an indirect relationship which is determined from indirectly related references to said objects,
at least one data structure representing a set of instance-to-object relations that indicates whether

instances of objects are related to other objects;

program code for accessing the set to determine when the query will product a query

result; and

program code for outputting a result of the determination.
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REMARKS

Claims 1-24 are currently pending in the present application. No new matter has been

added. Reconsideration and further examination are respectfully requested.

As a preliminary matter, Applicants, through their appointed attorney, thank the Examiner
for the 9 February 2012 telephone conversation regarding the 10 January 2012 Office Action.

Supplemental Reissue Qath

Claims 1-24 are rejected based upon a defective reissue oath/declaration for allegedly
failing to “state that every error which was corrected in the reissue application not covered by
the prior oath(s)/declaration(s) submitted in the application arose without any deceptive intention
on the part of the applicant.” Applicants submit that the Reissue Application Declaration By the
Inventor filed on 29 December 2004 states “All errors corrected in this reissue application arose
without any deceptive intention on the part of the applicant” (See top of page 2). Therefore,

withdrawal of the rejection based on a defective oath/declaration is respectfully requested.

Claim Rejections

Claims 1-24 stand rejected under 35 USC §112, first paragraph, as allegedly failing to
comply with the written description requirement. In particular, the claims are rejected based on
the phrase “wherein at least one relationship is not determined by the content of the objects”. As
discussed with the Examiner, the aforementioned language is not found in the currently pending
claims. Therefore, withdrawal of the rejection under 35 USC §112, first paragraph is respectfully

requested.

Accordingly, claims 1-24 are believed to be in condition for allowance.
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CONCLUSION

Accordingly, Applicants respectfully request allowance of the pending claims. If any
issues remain, or if the Examiner has any further suggestions for expediting allowance of the
present application, the Examiner is kindly invited to contact the undersigned via telephone at

(203) 972-4982.

Respectfully submitted,
February 16, 2012 /Richard S. Finkelstein/
Date Richard S. Finkelstein

Registration No. 56,534

Buckley, Maschoff & Talwalkar LLC
50 Locust Avenue

New Canaan, CT 06840

Tel. (203) 972-4982
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) Group Art Unit: 2164
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)
Application No.: 11/027,585 ) RESPONSE TRANSMITTAL
)
Filing Date: December 29, 2004 ) Docket No.: 1999P00011US02 (S20.009RE)
)
For: RELATION PATH VIABILITY ) PTO Customer Number 52025
PREDICTION ) SAP AGc/o
) Buckley, Maschoff & Talwalkar LLC
) 50 Locust Avenue
) New Canaan, CT 06840
)

Mail Stop Amendment (via EFS)
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
Transmitted herewith for filing are:

1. X Response to Non-Final Office Action mailed January 10, 2012.

2. [X] While no fees are believed due in conjunction with this response, the Commissioner
is hereby authorized to charge and credit Deposit Account No. 50-1852 as described
below. A duplicate copy of this sheet is enclosed.

i. X Credit any overpayment.
ii. [X] Charge any additional fees required under 37 CFR 1.16 and 1.17
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Respectfully submitted,
February 16, 2012 /Richard S. Finkelstein/
Date Richard S. Finkelstein

Registration No. 56,534

Buckley, Maschoff & Talwalkar LLC
50 Locust Avenue

New Canaan, CT 06840

(203) 972-4982
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3f777b
Warnings:
Information:
Total Files Size (in bytes); 171508

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/SB/06 (07-086)

Approved for use through 1/31/2007. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3.

** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

Legal Instrument Examiner:

/C. Dessau/

PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number |~ Filing Date
Substitute for Form PTO-875 1 1/027,585 12/29/2004 D To be Mailed
APPLICATION AS FILED — PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY [] OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
L] easic Fee N/A N/A N/A N/A
(37 CFR1.16(a) (b). or (c])
[0 searcH Fee
(37 CFR1.16(K). (). or (m) N/A N/A N/A N/A
D EXAMINATION FEE
(37 CFR 1.16(0), (o), or (a)) N/A N/A N/A N/A
oS s | - g KA
INDEPENDENT CLAIMS , . _ _
(37 CFR 1.16(h)) minus 3 = Xs = Xs =
If the specification and drawings exceed 100
u sheets of paper, the application size fee due
ASF;PCL;%?-TSN SIZE FEE is $250 ($125 for small entity) for each
¢ 16(s)) additional 50 sheets or fraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).
[ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
= AFTER PREVIOUSLY EXTRA RATE (%) FEE ($) RATE (%) FEE ($)
E AMENDMENT PAID FOR
S | To@l erorm . Minus | = - Xs = orRlxs =
5 .
A EE E inus | - - xs - on [xs -
<§E I:l Application Size Fee (37 CFR 1.16(s))
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16(j)) OR
TOTAL TOTAL
ADD’L OR ADDL
FEE FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
02/16/2012 AFTER PREVIOUSLY EXTRA RATE®) I Fee 9) RATE (§) FEE ($)
— AMENDMENT PAID FOR
& i - 24 Minus | = 24 =0 X$ = OR | x se0= 0
s [oe e -0 s | R 0
E D Application Size Fee (37 CFR 1.16(s))
=
< |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16(j)) OR
TOTAL TOTAL
ADD'L OR ADDL 0
FEE FEE

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NoO.
11/027,585 12/29/2004 Yaniv Gvily 1999P00011US02 8299
(S20.009RE
52025 7590 01/10/2012 | AMINER
SAP AG ¢/o BUCKLEY, MASCHOFF & TALWALKAR LLC
50 LOCUST AVENUE AL HASHEMI, SANA A

NEW CANAAN, CT 06840

| ART UNIT | PAPER NUMBER
2156
| MAIL DATE | DELIVERY MODE
01/10/2012 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.
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Application No. Applicant(s)

11/027,585 GVILY ET AL.
Office Action Summary Examiner AriUnit
SANA AL HASHEMI 2156

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 09 July 2009.
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[J An election was made by the applicant in response to a restriction requirement set forth during the interview on
___;therestriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.
Disposition of Claims
5)[X Claim(s) 1-24 is/are pending in the application.
5a) Of the above claim(s) ______is/are withdrawn from consideration.
6)[] Claim(s) ____is/are allowed.
7)X Claim(s) 1-24 is/are rejected.
) (
) (

) 1-24
8)[] Claim(s) ____is/are objected to.
9)[] Claim(s) ____ are subject to restriction and/or election requirement.

Application Papers

10)[C] The specification is objected to by the Examiner.
11)[J The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
12)[C] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

13)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or ().
a)[J Al b)[JSome * ¢)[] None of:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. _____
3.[]] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) & Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _
3) X Information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice of Informal Patent Application
Paper No(s)/Mail Date 3/25/2005. 6) |:| Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 03-11) Office Action Summary Part of Paper No./Mail Date 20110929
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Application/Control Number: 11/027,585 Page 2
Art Unit: 2156

DETAILED ACTION

Claims 1-23 were amended. Claim 24 was added. No claims were canceled.
Claims 1-24 are pending.
Supplemental Reissue Oath/Declaration

In accordance with 37 CFR 1.175(b)(1), a supplemental reissue oath/declaration under 37 CFR
1.175(b)(1) must be received before this reissue application can be allowed.
Claims 1-24 are rejected as being based upon a defective reissue filed 7/9/2009 under 35 U.S.C.
251. See 37 CFR 1.175. The nature of the defect is set forth above.
Receipt of an appropriate supplemental oath/declaration under 37 CFR 1.175(b)(1) will
overcome this rejection under 35 U.S.C. 251. An example of acceptable language to be used in
the supplemental oath/declaration is as follows:
“Every error in the patent which was corrected in the present reissue application, and is not
covered by a prior oath/declaration submitted in this application, arose without any deceptive
intention on the part of the applicant.”
MPEP § 1414.01.

If additional defects or errors are corrected in the reissue after the filing of the application
and the original reissue oath or declaration, a supplemental reissue oath/declaration must be
filed, unless all additional errors corrected are spelling, grammar, typographical, editorial or
clerical errors which are not errors under 35 U.S.C. 251 (see MPEP § 1402). In other words, a
supplemental oath/declaration is required where any “error” under 35 U.S.C. 251 has been

corrected and the error was not identified in the original reissue oath/declaration.
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Application/Control Number: 11/027,585 Page 3
Art Unit: 2156

The supplemental reissue oath/declaration must state that every error which was corrected in the
reissue application not covered by the prior oath(s)/declaration(s) submitted in the application

arose without any deceptive intention on the part of the applicant.

Claim Rejections - 35 USC § 112

The following is a quotation of the first paragraph of 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the manner and process of making
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode
contemplated by the inventor of carrying out his invention.

Claims 1, 7, 13, and 24 are rejected under 35 U.S.C. 112, first paragraph, as failing to
comply with the written description requirement. The claim(s) contains subject matter “wherein
at least one relationship is not determined by the content of the objects” which was not described
in the specification in such a way as to reasonably convey to one skilled in the relevant art that
the inventor(s), at the time the application was filed, had possession of the claimed invention.
Applicant state in the remarks filed 8/15/05 the cited limitation is supported in the originally
filed application. Examiner after reviewing the specified portion did not find any support for the
negative limitation. Any negative limitation or exclusionary proviso must have basis in the
original disclosure. if alternative elements are positively recited in the specification, they may be
explicitly excluded in the claims. See In re Johnson, 558 F.2d 1008, 1019, 194 USPQ 187, 196
(CCPA 1977) ("[the] specification, having described the whole, necessarily described the part
remaining."). See also Ex parte Grasselli, 231 USPQ 393 (Bd. App. 1983), aff ’d mem., 738
F.2d 453 (Fed. Cir. 1984). The mere absence of a positive recitation is not basis for an exclusion.

Any claim containing a negative limitation which does not have basis in the original disclosure
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Application/Control Number: 11/027,585 Page 4
Art Unit: 2156

should be rejected under 35 U.S.C. 112, first paragraph, as failing to comply with the written
description requirement. Note that a lack of literal basis in the specification for a negative
limitation may not be sufficient to establish a prima facie case for lack of descriptive support. Ex
parte Parks, 30 USPQ2d 1234, 1236 (Bd. Pat. App. & Inter. 1993). See MPEP § 2163 - §
2163.07(b) for a discussion of the written description requirement of 35 U.S.C. 112, first
paragraph.

Claims 2-6, 8-12, 14-23 are rejected under 35 U.S.C. 112, first paragraph since they

depend from rejected claims and they inherent all their deficiencies.

Allowable Subject Matter

Claims 1-24 would be allowable if rewritten to overcome the rejection(s) under 35
U.S.C. 112, 2nd paragraph, set forth in this Office action and to include all of the limitations of
the base claim and any intervening claims.

The following is a statement of reasons for the indication of allowable subject matter:
The prior art fails to discloses or suggests the claimed provision the steps of the system
generating and using an instance-to-object relation which indicates whether instance of objects
are related to other objects of a database. It works by keeping a bit-vector for each instance of
each object in the system. The bit-vector is representative of the existence of a relation from the
instance to all other classes or objects. In accordance with one embodiment of the present
invention, the vector or bitmap is computed "off-line" before a query is generated. When a query

is requested, the vector or bitmap may be accessed in run-time at low cost, and makes it possible
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Application/Control Number: 11/027,585 Page 5
Art Unit: 2156

to predict the results of the query in much less run-time than would actually be necessary for
executing the query as claimed in conjunction with remaining claims provisions.
The dependent claims, being further limiting to the independent claims, definite and enabled by

the Specification are also allowed.

Comments

The date on which the petition under 37 CFR 1.136(a) and the appropriate
extension fee have been filed is the date for purposes of determining the period of extension
and the corresponding amount of the fee. In no case may an applicant reply outside the
SIX (6) MONTH statutory period or obtain an extension for more than FIVE (5)
MONTHS beyond the date for reply set forth in an Office action. A fully responsive reply
must be timely filed to avoid abandonment of this application.
Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the
issue fee. Such submissions should be clearly labeled ''Comments on Statement of Reasons
for Allowance."

As allowable subject matter has been indicated, Applicant’s response must either comply
with all formal requirements or specifically traverse each requirement not complied with. See 37

CRF 1.111(b) and MPEP section 707.07(a).
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Application/Control Number: 11/027,585 Page 6
Art Unit: 2156

Other Prior Art Made of Record
1.Mizutani et al. (US Patent No. 5,748,953) discloses a neighboring plural-character bitmap
search.
2. Berman et al. (US Patent No. 5,760,773) discloses the relation between the instance and
object.
3. Scheinkman et al. (US Patent No. 5,848,424) disclose hypertext browser displays hypertext
pages and indicates draggable element on display pages also display a drop target.
4. Anderson et al.(US Patent No. 6,282,551) discloses an electronic spreadsheet system
including a notebook interface having a of pages.
5. Schmitt (US Patent No. 5,983,220) discloses a database evaluating system focusing on

ranking and evaluating stored data.

Point of Contact
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to SANA AL HASHEMI whose telephone number is (571)272-
4013. The examiner can normally be reached on 8Am-4:30Pm.
If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Pierre Vital can be reached on 571-272-4215. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 11/027,585 Page 7
Art Unit: 2156

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).

If you would like assistance from a USPTO Customer Service Representative or access to
the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-
1000.

/Sana Al-Hashemi/
Primary Examiner, Art Unit 2156
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Application/Control No. Applicant(s)/Patent Under
Reexamination
. . 11/027,585 GVILY ET AL.
Notice of References Cited . .
Examiner Art Unit
SANA AL HASHEMI 2156 Page 1 of 1
U.S. PATENT DOCUMENTS
* cOumr[y)ﬁéﬁiTm'ﬂimfé Code Mmtiitsyy Name Classification
*| A | Us-5,760,773 06-1998 Berman et al. 715/808
* B | US-5,748,953 05-1998 Mizutani et al. 11
* | ¢ | US-5,983,220 11-1999 Schmitt, Martin 11
* D | US-6,282,551 08-2001 Anderson et al. 715/209
* E | US-5,848,424 12-1998 Scheinkman et al. 715/210
F | US-
G | US-
H | US-
I | US-
J | US-
K | US-
L | US-
M | US-
FOREIGN PATENT DOCUMENTS
* Countsaﬂz%:tm’\ézrggg Code MMIZ??(t\((aYY Country Name Classification
N
O
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
U
\
w
X
*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.
U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20110929
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L 3

I hereby certify that this correspondence is being deposited with the United
States Postal Service as first class mail in an envelope addressed to:

Commissioner for Patents

P.O. Box 1450
Alexandria, VA 22313-1450

TOWNSEND and TOWNSEN d CREW LLP
.
By: /‘4 7 V

Mark T. Davis

PATENT
Attorney Docket No.: 017900-000720US
Client Reference No.: 1999P00011US02

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Examiner: Not Yet Assigned
Yaniv Gvily and Shai Agassi Art Unit: 2171
Application No.: 11/027,585 INFORMATION DISCLOSURE

Filed: December 29, 2004 §1.98

STATEMENT UNDER 37 CFR §1.97 and

For: RELATION PATH VIABILITY
PREDICTION

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.
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Yaniv Gvily and Shai Agassi PATENT
Application No.: 11/027,585
Page 2

As provided for by 37 CFR 1.97(g) and (h), no inference should be made that the
information and references cited are prior art merely because 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 believes that no fee is required for submission of this statement.

However, if a fee is required, the 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, California 94111-3834

Tel: 415-576-0200

Fax: 415-576-0300

PHA:mtd
60445028 v1
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PTO/SB/08A (08-03)

Complete if Known
Application Number 11/027,585
INFORMATION DISCLOSURE Filing Date December 29, 2004
STATEMENT BY APPLICANT First Named Inventor Gvily, Yaniv
Art Unit 2171
{use as many sheets as necessary) Examiner Name Not Yet Assigned
Sheet ] 1 | of I 1 Attorney Docket Number | 017900-000720US
U.S. PATENT DOCUMENTS+
Document Number
Exami Gi Publication Date Name of Patentee or Pages, Columns, Lines, Where
xe'njmn?r |te' Number Kind Code? (if known) MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant
Initials No. Figures Appear
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Pages, Columns, Lines,
Examiner | Cite Publication Date Name.of Patentge or Where Relevant
Initials* | No.' MM-DD-YYYY Applicant of Cited Passages or Relevant
Country Code” Number®  Kind Code® (if known) Document Figures Appear
NON PATENT LITERATURE DOCUMENTS
. Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner C|te1 (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), T2
Initials * No. publisher, city and/or country where published.
GRAVANO, Luis et al.; "Precision and Recal of G/OSS Estimators for Database Discovery”; 1994, Proceedings of
iS.AS AA the Third International Conference on Parallel and Distributed Information Systems, IEEE Computer Society, pp.
T 103-106.
AB GRAVANO, Luis et al.; "Precision and Recal of G/OSS Estimators for Database Discovery", 1994, Stanford
IS.A/ University Technical Note No. STAN-CS-TN-94-10, 17 pages.
Examiner . , Date NGO A T
Signature /Sana Al Hashemi/ Considered 08/24/2011

‘EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance

and not considered. Include copy of this form with next communication to applicant.
! Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here if English language Translation is attached.

60445028

vi
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Search Notes

Application/Control No.

Applicant(s)/Patent Under
Reexamination

11027585 GVILY ET AL.
Examiner Art Unit
Sana Al-Hashemi 2156
SEARCHED
Class Subclass Date Examiner
707 688, 692, 699, 999.103 4/25/2011 SA
SEARCH NOTES
Search Notes Date Examiner
Limited text search in EAST, US PAT, US PG PUB 7/23/09 SA

Update text serch in EAST, US PAT, US PG PUB

4/25/2011 SA

INTERFERENCE SEARCH
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707 688, 692, 699, 999.103 4/25/2011 SA
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents
United States Patent and Trademark Office

P.O. Box 1450
Alexandria, VA 22313-1450

WWw.USPto.gov
SAP AG c¢/o BUCKLEY, MASCHOFF & TALWALKAR LLC
50 LOCUST AVENUE
NEW CANAAN CT 06840

MAILED
JUL 09 2009
OFFICE OF PETITIONS

In re Application of
Gvily et al. :
Application No. 11/027,585 : ON PETITION

Filed: December 29, 2004 R
Attorney Docket No. 1999P00011US02
(S20.009RE)

This is a decision on the petition under 37 C.F.R. § 1.137(b), filed May 6, 2009, to revive the
above-identified application.

The petition is GRANTED.

The petition satisfies the requirements of 37 CFR 1.137(b) in that petitioner has supplied (1) the
reply in the form of an Amendment, (2) the petition fee, and (3) a proper statement of
unintentional delay. '

As the Power of Attorney was only recently given to the petitioner, it is not apparent whether the
statement of unintentional delay was signed by a person who would have been in a position of
knowing that the entire delay in filing the required reply from the due date for the reply until the
filing of a grantable petition pursuant to 37 CFR 1.137(b) was unintentional. Nevertheless, in
accordance with 37 CFR 10.18, the statement is accepted as constituting a certification of
unintentional delay. However, in the event that petitioner has no knowledge that the delay was
unintentional, petitioner must make such an inquiry to ascertain that, in fact, the delay was
ur}_itptentional. If petitioner discovers that the delay was intentional, petitioner must notify the
Office.

Tel%phone inquiries concerning this decision should be directed to the undersigned at (571) 272-
3206.

This matter is being referred to Technology Center AU 2156 for further examination on the
merits.

iana Walsh

Petitions Examiner
Office of Petitions
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Patent

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

) Confirmation Number: 8299
)
) Group Art Unit: 2164
)
Applicant: GVILY et al. ) Examiner: Al Hashemi, Sana A
)
Application No.: 11/027,585 ) PETITION to Withdraw Notice of
) Abandonment
Filing Date: 12/29/2004 )
) Docket No.: 1999P00011US02 (S20.009RE)
For: RELATION PATH VIABILITY )
PREDICTION ) PTO Customer Number 52025
) SAP AGc/o
) Buckley, Maschoff & Talwalkar LLC
) 50 Locust Avenue
) New Canaan, CT 06840

Mail Stop Petition (via EFS)
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:
A Notice of Abandonment has been received in the above-identified application (mailed

on June 9, 2009). Applicants respectfully request that the Notice of Abandonment be withdrawn

in view of the following facts.

(1) The US PTO mailed a Non-Final Office Action in connection with this application on
June, 30, 2008. A shortened statutory period for reply was set to expire three months from the
mailing date (i.e., to expire on September 30, 2008).

(2) Attachment A includes copies of a Petition for Revival of an Application for Patent
Abandoned Unintentionally, an Amendment/Response to the June 30, 2008 Non-Final Office
Action, a Power of Attorney/Correspondence Address Indication (along with supporting
documentation), a Transmittal, and a Fee Worksheet (specifying a $1,620.00 fee and further

authorizing the use of our deposit account for any additional required fees) that were
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electronically filed with the US PTO on May 6, 2009. A review of the PAIR image file wrapper
confirms that these documents were received by the US PTO on May 6, 2009.

(3) Attachment A also includes a copy of an Electronic Acknowledgement Receipt

indicating that the above-listed documents were received by the US PTO on May 6, 2009.

In view of the foregoing facts, Applicants respectfully request that the Notice of
Abandonment be withdrawn. Please contact the undersigned for any clarification or further
information required in support of this Petition. Applicants believe that no further fee is required
in connection with this Petition, but the Commissioner is hereby authorized to charge any fee

associated with this Petition to Deposit Account No. 50-1852.

Respectfully submitted,
June 25, 2009 [Patrick J. Buckley/
Date Patrick J. Buckley

Registration No. 40,928

Buckley, Maschoff & Talwalkar LLC
50 Locust Avenue

New Canaan, CT 06840

(203) 972-0191
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Document Description: Petitior “r Review by the Office of Petitions PTOISBIG4 (04-09)
) _ Approved for use through 05/31/2008. OMB 0651-0031

- U.5. Patenrand Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PETITION FOR REVIVAL OF AN APPLICATION FOR PATENT Docket Number (Optional)
ABANDONED UNINTENTIONALLY UNDER 37 CFR 1.137(b) 1999P00011US02 (S20.009RE)

First named inventor; Yaniv Gvily |
11/027,585 Art Unit: 2164

Application No.: _
Filed: December 29, 2004 Examiner: Sana Al-Hashemi

Title: |RELATION PATH VIABILITY PREDICTION | c OPY

Attention: Office of Petitions
Mail Stop Petition
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
FAX (571) 273-8300

NOTE: I information or assistance is needed in completing this form, please contact Petitions
Information at (571) 272-3282.

The above-identified application became abandoned for failure to file a timely and proper reply to a notice or action by the
United States Patent and Trademark Office. The date of abandonment is the day after the expiration date of the period set
for reply in the office notice or action plus any extensions of time actually obtained.

APPLICANT HEREBY PETITIONS FOR REVIVAL OF THIS APPLICATION

NOTE: A grantable petition requires the following items:
(1) Petition fee;
(2) Reply and/or issue fee;
(3) Terminal disclaimer with disclaimer fee - required for all utility and plant applications filed
before June 8, 1995; and for all design applications; and
(4) Statement that the entire delay was unintentional

1. Petition Fee
[] small entity-fee $ (37 CFR 1.17(m)). Application claims small entity status. See 37 CFR 1.27.

Other than small entity-fee § 1:620.00 (37 CFR 1.17(m))

2. Reply and/or fee
A. The reply and/or fee to the above-noted Office action in

the form of Amendment and Response to OA 06/30/08 (identify type of reply):

D has been filed previously on
is enclosed herewith.

B. The issue fee and publication fee (if applicable) of §

has been paid previously on

is enclosed herewith.

—t W——
(Page 1 of 2]

This collection of information is required by 37 CFR 1.137(b). The information is required to abtain or retain a benefit by the pubtic which is to file (and by th.e USl_’TO o
process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1.0 hour to complete, including
gathering, preparing, and submitting the completad application form to the USPTO. Time will vary depending upon the i_ndividual case. Any comments an the amount of
time you require to complete this form and/or suggestions for reducing this burden, should be sent Lo the Chief Information Otficer, U.S. Patent and Trademark Office, _
U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Mail

Stop Petition, Commissionsr for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
141 0

If you need assistance in compfetir%af%efonn, call 1%%&%0-91 99 and se.fec{ja lt:i)oz\ _2|_ I-IipEFi(ZI-?I?B ?}Ogggg’




PTO/SB/E4 (04-09)

) Approved for use through 05/31/2009. OMB 0651-0021
U.S. Paterrand Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paparwork Reduction Act of 1995, no persons are required to respond to a collection of infermation unless it displays a valid OMB eontrol number

3. Terminal disclaimer with disclaimer fee
Since this utility/plant application was filed on or after June 8, 1995, no terminal disclaimer is required.

I_—_l A terminal disclaimer (and disclaimer fee (37 CFR 1.20(d)) of $ for a small entity or $ for
other than a small entity) disclaiming the required period of time is enclosed herewith (see PTO/SB/63).

4. STATEMENT: The entire delay in filing the required reply from the due date for the required reply until the filing of a
grantable petition under 37 CFR 1.137(b) was unintentional. [NOTE: The United States Patent and Trademark Office may

require additional information if there is a question as to whether either the abandonment or the delay in filing g petijion
under 37 CFR 1.137(b) was unintentional (MPEP 711.03(c), subsections (Il1)(C) and (D)) ] c Oﬁ »

WARNING:

Petitioner/appticant is cautioned to avoid submitting personal information in documents filed in a patent application that may contribute
to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers {other than a
check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO to support a
petition or an application. If this type of personal information is included in documents submitted to the USPTO, petitioners/applicants
shouid consider redacting such personal information from the documents before submitting them to the USPTO. Petitioner/applicant is
advised that the record of a patent application is available to the public after publication of the application {unless a non-publication
request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a patent. Furthermore, the record from an
abandoned application may also be available to the public if the application is referenced in a published application or an issued patent
(see 37 CFR 1.14). Checks and credit card authorization forms PTQO-2038 submitted for payment purposes are not retained in the
application file and therefore are not publicly available.

{Patrick J. Buckley/ _ May 6, 2009

Signature Date
Patrick J. Buckley _ 40,928

Type or Printed name Registration Number, If applicable

Buckley, Maschoff & Talwalkar LLC (203) 972-0191

Address Telephone Number
50 Locust Avenue, New Canaan, CT 06840

Address

Enclosures: Fee Payment

Reply
D Terminal Disclaimer Form

D Additional sheets containing statements establishing unintentional delay

Other- Petition to Revive

CERTIFICATE OF MAILING OR TRANSMISSION [37 CFR 1.8(a)]
| hereby certify that this correspondence is being:
Deposited with the United States Postal Service on the date shown below with sufficient postage as
D first class mail in an envelope addressed to: Mail Stop Petition, Commissioner for Patents, P. O. Box
1450, Alexandria, VA 22313-1450.

D Transmitted by facsimile on the date shown below to the United States Patent and Trademark Office
at (571) 273-8300.

Date Signature

Typed or printed name of person signing certificate
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Approved for use through 05/31/2009. OMB 0651-0031
U.S. Patermand Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it dlselazs a valid OMB control number

3. Terminal disclaimer with disclaimer fee
Since this utility/plant application was filed on or after June 8, 1005, no tarminal disclaimer is required.

L—_] A terminal disclaimer (and disclaimer fee (37 CFR 1.20(d)) of $ for a small entity or $ for
other than a small entity) disclaiming the required period of time is enclosed herewith (see PTO/SB/63).

4. STATEMENT: The entire delay in filing the required reply from the due date for the required reply until the filing of a
grantable petition under 37 CFR 1.137(b) was unintentionai. [NOTE: The United States Patent and Trademark Office may
require additional information if there is a question as to whether either the abandonment or the delay in filing a petition

under 37 CFR 1.137(b) was unintentional (MPEP 711.03(c), subsections (lI{C) and (D)).] c o PY

WARNING:
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may contribute
to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers (other than a
check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO to support a
petition or an application. If this type of personal information is included in documents submitted to the USPTO, petitioners/applicants
should consider redacting such personal information from the documents before submitting them to the USPTQ. Petitioner/applicant is
advised that the record of a patent application is available to the public after publication of the application (unless a non-publication
request in compliance with 37 CFR 1.213(a} is made in the application) or issuance of a patent. Furthermore, the record from an
abandoned application may also be available to the public if the application is referenced in a published application or an issued patent
{see 37 CFR 1.14). Checks and credit card authorization forms PTO-2038 submitted for payment purposes are not retained in the
application file and therefore are not publicly available.

{Patrick J. Buckley/ May 6, 2009

Signature Date
Patrick .J. Buckiey 40,928

Type or Printed name Registration Number, If applicable

Buckley, Maschoff & Talwalkar LLC (203) 872-0191

Address Telephone Number
50 Locust Avenue, New Canaan, CT 06840

Address

Enclosures: Fee Payment

Reply
L__l Terminal Disclaimer Form

[:I Additional sheets containing statements establishing unintentional delay

D Other:

CERTIFICATE OF MAILING OR TRANSMISSION [37 CFR 1.8(a)]

| hereby certify that this correspondence is being:
Deposited with the United States Postal Service on the date shown below with sufficient postage as
first class mail in an envelope addressed to: Mail Stop Petition, Commissioner for Patents, P. O. Box

1450, Alexandria, VA 22313-1450.

D Transmitted by facsimile on the date shown below to the United States Patent and Trademark Office
at (571) 273-8300.

Date Sighature

Typed or printed name of person signing certificate
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Privacy Act Statement™ COP Y

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in
connection with your submission of the attached form related to a patent application or patent
Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general '
authority for the collection of this information is 35 U.S.C. 2(b){2); (2) furnishing of the
information solicited is voluntary; and (3) the principal purpose for which the information is used
by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent
and Trademark Office may not be able to process and/or examine your submission, which may

result in termination of proceedings or abandonment of the application or expiration of the
patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records
from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including
disclosures to opposing counsel in the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains,
when the individual has requested assistance from the Member with respect to the
subject matter of the record. -

4. A record in this system of records may be disclosed, as a routine use, to a contractor of
the Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974,
as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty
in this system of records may be disclosed, as a routine use, to the International Bureau
of the World Intellectual Property Qrganization, pursuant to the Patent Cooperation
Treaty.

6. A record in this system of records may be disclosed, as a routine use, fo another federal
agency for purposes of National Security review (35 U.8.C. 181) and for review pursuant
to the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, fo the
Administrator, General Services, or his/her designee, during an inspection of records
conducted by GSA as part of that agency's responsibility to recommend improvements in
records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce}
directive. Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public
after either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a
patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the
limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an
application which became abandoned or in which the proceedings were terminated and
which application is referenced by either a published application, an application open to
public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal,
State, or local law enforcement agency, if the USPTO becomes aware of a violation or
potential violation of law or regulation.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

-

; Confirmation No.: 8299
; Group Art Unit: 2164 Co PY
Applicants: GVILY et al. ; Examiner: Sana Al-Hashemi
Application No.: 11/027 585 ; AMENDMENT and RESPONSE to June
) 30, 2008 Non-Final Office Action
Filing Date: 12/29/2004 )
) Docket No.: 1999P00011US02 (S26.009RE)
For: RELATION PATH VIABILITY ) _
PREDICTION ) PTO Customer Number 52025
) SAP AGc/lo
) Buckley, Maschoff & Talwalkar LLC
) 50 Locust Avenue
) New Canaan, CT 06840
Mail Stop Amendment (via EFS)
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

In response to the Non-Final Office Action mailed June 30, 2008, please amend the

above-identified application as follows:

Amendments to the claims are reflected in the listing of claims which begins on page 2

of this paper.

Remarks begin on page 8 of this paper.
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Application No.: 11/027,585
Amendment and Response to June 30, 2008 Non-Final Office Action

AMENDMENTS TO THE CLAIMS COPY

This listing of claims will replace all prior versions, and listings, of claims in the

application:

1. (Currently Amended) a4

relatod-references-to-said-ebjeetsa A method for predicting when a query will produce a result,
the-method comprising the-steps-of .

in an information system with objects, instances of said objects and relationships between

at least some of said objects and said instances of said objects, wherein at least one relationship is

an indirect relationship which is determined from indirectly related references to said objects.

providing a set of instance-to-object relations which indicates whether instances of objects are

related to other objects;
accessing the set to determine when the query will produce a query result; and

outputting a result of the determination.

2. (Previously Presented) In an information system comprising objects, instances of said
objects and relationships between at least some of said objects and said instances of said objects,
a method for predicting whether a query will produce a rFsult, the method comprising the steps
of:

providing an instance-to-object bitmap which indicates whether instances of objects are
related to other objects; and accessing the bitmap to determine if the query will produce a result;

wherein the step of providing an instance-to-object bitmap comprises generating the
instance-to-object bitmap by:

computing paths from instances to neighboring objects by determining a path

from an instance in an object to an instance in a neighboring object; and
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Application No.: 11/027,585
c Amendment and Response to June 30, 2008 Non-Final Office Action

computing a path from an instance to a non-neighboring object by merging a path
from an instance in a first object to an instance in a second object with a computed path

from said instance in said second object to said non-neighboring object.

3. (Original) The method of claim 2, wherein the step of computing a path from an

instance to a non-neighboring object is repeated.

4. (Original) The method of claim 2, wherein the step of computing a path from an
instance to a non-neighboring object is repeated until relation paths of a predetermined length are

computed.

5. (Original) The method of claim 3, wherein the step of providing an instance-to-object
bitmap comprises providing an instance-to-object bitmap which indicates whether each instance
of an object is related to all other objects by a relation path having a length equal to or lower than

a predetermined length.

6. (Original) The method of claim 1, wherein the step of providing comprises providing
an instance-to-object bitmap indicating whether each instance of an object is related to all other

objects by a relation path having a length equal to or lower than a predetermined length.

7. (Currently Amended) An information system comprising objects, instances of said
objects, relationships between at least some of said objects and said instances of said objects
wherein at least one relationship is an indirect relationship which is determined from indirectly
related references to said objects, an instance-to-object bitmap indicating whether instances of

objects are related to other objects; and seans a server for outputting the instance-to-object

bitmap in a computer-readable form.

8. (Original) The information system of claim 7, wherein said instance-to-object bitmap
indicates whether an instance of an object is related to other objects by a relation path having a

length equal to or lower than a predetermined length.
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Amendment and Response to June 30, 2008 Non-Final Office Action

COPY

9. (Original) The information system of claim 7, further comprising means for aborting a
query from an instance to an object when said instance-to-object bitmap indicates that the

instance is not related to the object.

10. (Previously Presented) The information system of claim 7, further comprising a data
navigator interface with at least a draggable element and at least a drop target, a query being

generated when a draggable element is dragged and dropped onto a target.

11. (Original) The information system of claim 10, further comprising means for aborting
said query when said instance-to-object bitmap indicates that the draggable element is not related

to the drop target.

12. (Original) The information system of claim 10, further comprising means for
displaying on said interface that a query will not produce any result when said instance-to-object

bitmap indicates that the draggable element is not related to the drop target.

related-references-to-said-objeets;& A method for generating an instance-to-object bitmap,
comprising the-steps-of :

in an information system with objects, instances of said objects and relationships between

at least some of said objects and said instances of said objects. wherein at least one relationship is

an indirect relationship which is determined from indirectly related references to said objects.

computing paths from instances to neighboring objects by determining a path from an instance in

an object to an instance in a neighboring object;
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Amendment and Response to June 30, 2008 Non-Final Office Action

computing a path from an instance to a non-neighboring object by merging a path from an
instance in a first object to an instance in a second object with a computed path from said

instance in said second object to said non-neighboring object; and

outputting the instance-to-object bitmap that reflects results of the computed paths.

14. (Original) The method of claim 13, wherein the step of computing a path from an

instance to a non-neighboring object is repeated.
15. (Original) The method of claim 13, wherein the step of computing a path from an
instance to a non-neighboring object is repeated until relation paths of a predetermined length are

computed.

16. (Original) The method of claim 15, wherein said instance-to-object bitmap is used to

predict whether a query will produce a result.

reforences to-said-ebjectsa A method for predicting a likelihood of when a query will produce a
query result, the-methed comprising the-stepsof : '

in an information system with objects, instances of said objects and relationships between

at least some of said objects and said instances of said objects, wherein at least one relationship is

an indirect relationship which is determined from indirectly related references to said objects,

providing an object-to-object probability matrix, which indicates a likelihood that an instance of

an object is related to another object;

accessing the probability matrix to determine the likelihood the query result will be

produced by the query; and
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outputting a result of the accessing, representing the likelihood.

18. (Original) The method of claim 17, wherein the step of providing an object-to-object
probability matrix comprises generating the object-to-object probability matrix by:

for cach object, computing a probability that an instance in an object is related to a
neighboring object; and

computing probabilities that instances in objects are related to non-neighboring obiects

using the probabilities computed in the previous step.

19. (Original) The method of claim 18, wherein the step of computing a probability that
an instance in an object is related to a neighboring object comprises:

determining a number of instances in a first object related to a neighboring second object;
and

calculating the probability that an instance in said first object is related to said
neighboring second object by dividing the number of instances in said first object related to said

neighboring second object by a total number of instances in said first object.

20. (Original) The method of claim 19, wherein the step of computing probabilities that
instances in objects are related to non-neighboring objects cbmprises:

computing a first probability that an instance in a first object is related to a second object,
said second object neighboring said first object;

computing a second probability that an instance in said second object is related to a third
object, said third object neighboring said second object; and

computing a third probability that said first object is related to said third object, said third
object not neighboﬁng said first object, by multiply said first probability by said second
probability.

21. (Original) The method of claim 19, wherein the step of determining a number of
instances in a first object that are related to a second object comprises using an instance-to-object

bitmap to determine which instances of said first object are related to said second object.
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22. (Original) The method of claim 21, wherein said instance-to-object bitmap is
generated by:

computing paths from instances to neighboring objects by determining a path from an
instance in an object to an instance in a neighboring object; and

computing a path from an instance to a non-neighboring object by merging a path from an
instance in a first object to an instance in a second object with a computed path from said

instance in said second object to said non-neighboring object.

23. (Original) The method of claim 22, wherein the step of computing a path from an

instance to a non-neighboring object is repeated.

24, (Currently Amended) A computer-readable medium containing program code and data

structures usable-in-an-information syster-comprising-objects;instances-ofsaid-obiectsand

said-objects-the-medium comprising:

in an information system with objects, instances of said objects and relationships between

at least some of said objects and said instances of said objects, wherein at least one relationship is

an indirect relationship which is determined from indirectly related references to said objects, at

least one data structure representing a set of instance-to-object relations that indicates whether

instances of objects are related to other objects;

program code for accessing the set to determine when the query will product a query

result; and

program code for outputting a result of the determination.
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REMARKS

Upon entry of this Response, claims 1, 7, 13,17, and 24 will be amended. No new matter
has been added. Reconsideration and further examination are respectfully requested in view of

the following Remarks.

As a preliminary matter, Applicants gratefully acknowledge the Examiner indication that

claims 2-5 are allowed.

Claims ! and 6-24 stand rejected under 35 USC 112, second paragraph, as being
indefinite for failing to particularly point out and distinctly claim the subject matter which
Applicants regard as the invention. Claims 1, 13, 17, and 24 have been amended in view of the
Examiner’s helpful comments. In particular, the amended claims no longer recite “comprising”

multiple times in the preamble.

Claim 7 stands rejected under 35 USC 112, sixth paragraph, in connection with the
“means for” language. The claim has been amended in view of the Examiner’s helpful
comments. Support for the change can be found, for example in US Patent No. 6,502,094 at col.
2, lines 55 to 59 and col. 9, lines 43 to 47.
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Amendment and Response to June 30, 2008 Non-Final Office Action

Accordingly, Applicants respectfully request allowance of the pending claims. If any

CONCLUSION

issues remain, or if the Examiner has any further suggestions for expediting allowance of the
present application, the Examiner is kindly invited to contact the undersigned via telephone at
(203) 972-0191.

Respectfully submitted,
May 6, 2009 /Patrick J. Buckley/
Date Patrick J. Buckley
. Registration No. 40,928
Buckley, Maschoff & Talwalkar LLC !

50 Locust Avenue
New Canaan, CT 06840
(203) 972-0191
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PTO/SBIS (01-06)
Approved fot use throu gh 12/31/2008; OMB 0651-0035

(1.8, Patent and Trademark Office; U.5. CEPART MENT OF COMMERCE

peuifE 1o! coll of | unless it displ: !

[ Application Number 11/027,585
POWER OF ATTORNEY | F1ing Des 1.2/239/2008
and ] First Named inventor vaniy Guily ‘
CORRESPONDENCE ADDRESS ::Lnn R;T;Zon Bata Viability Prediction
\ |ND|CAT|QN FORM - Examninar Name San A. Al Hashemi
Attornay Dotket Number 1998P0001] : 32

| hereby revoke all previous powers of attorney given in the above-identified ‘appl_ication.
| hereby appoint: '

B Practitioners associated with the Customer Number: 52025
OR

D Practitionar{s) nemed below:

Name Registration Numbur

as myfour atiorney(s) or agent(s) to prosecute the application icentified above, and to Gansact all‘ Business in the United States Patent and
Trademark Office connecied therewith. ) ‘

Piaase recognize or change the comespondence address for ths above-identified application to:

o The address associated with the abave-mentionad Ct stomer Number.
R

[:l The address associated with Customer Nurnber:
OR
Fin o
Individuat Name
Addrass

City | State Tae
Caountry
Telephone ‘ { Emall

t ﬁmet
Applicantfinventor.

Assignee of record of the entire interest, See 37 CFR 3.71.
Statement under 37 CFR 3.73(b) is enclosed. (Form 2TO/SB/36)

SIGNATURE 25ppllcant ar Assignee of Record
e ]

Signature s G | Date Ao /A 709
Name ftelk ontus/ ./ | Telephore i '
Titie and Company | Vice Pres.idewat Finance, ShP Portals lsrael Lrd., Ra'anana iarael

NOTE: Signatures of aii tha invantors of asaigness of racord of the enire intérest o thair representative(s) are requived. Submi: multiple forma It more than one

gignature is required, 368 Dalow”.

tiality is governad by 35 U.s.C 122 and 37 CER 1,11 and 1.14. This coliucﬁcn ia-'usﬂmled 1o fake 3 mhugea
ing. and submitting tha comploted application form'to the USPTO. Tima-will vary dapending upon the individual case. Any

comm amou ¥ e o compiets his form «uxi/or suggestions for reducing Toh; burden, shouid ba +en 1o the Chief inforriation. Ofics,
ot on U8 i of tmo Y04 o e ‘ P.0O. fo 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED

1.5, Patent and Trademark Office, U.§. Department of Commerce, } :
FORMS ;0 ;t-ns ADDRESS. SEND TO: Commissioner for Paents, p.0. Box 1450, Alexandria, VA 223131440,

if you need assistance in comple!fnp%[zd%mlqg%i-g 55%—91 69 and select option 2

134, 1.32 and 1.33. The information i3 raguired to oh‘la!ln o retain & banufit by the public which I o fite (and
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PTO/SB/SA {03-08)
Approvec for use through Q4/30/2008. OMB 0851-0031

U8, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Linder the Pa Reduction Act of 1996, na parsons are required to respond to a colisction of_information uniess it displays s vaild OMB control number.
STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner: Yaniv Gvily et al.

Application No./Patent No.: 11/027,585 Filedflssue Date: 12/20/20(8
Titled
Relation Path Viability Prediction
SAP Portals Israel Lid. .z Israeli Corporation
{Name of Assignes) {Type of Assignes, e.g., corporation, parinérship, univessity, governmant agancy, stc.

states that it is:

1. the assignee of the entire right, title, and interest in;

2 D an assignee of less than the entire right, title, aind interest in

{The extent (by percentage) of its ownership ir terest is %) or
3 El the assignee of an undivided interest in the envirety of (a complete assignment from one of the joint inventors was made)
the patent applicationvpatent identified abovs, by virtue of sither:

A An assignment from the inventor(s) of the pate nt application/patent identified above. The nssignment was recorded in
the United States Patent and Trademark Offic: at Reel 018224 , Framae 0450 , or for which a
copy therefore is attached. '

OR

B. I____] A chain of title from the inventor{s), of tha pate 1t application/patent identified above, o the cument assignee as follows:
1. From: To:

The document was recorded in the United States Patent and Trademark Office 2t

Reel , Frame ., orfor which a copy thereof is-attached.
2. From: ‘ To:

The document was recorded in the United States Patent and Trademark Office £t

Real , Frame . orfor which a copy thereof is altached.
3. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel ., Frame . or for which a.copy thereof is aftached.

l:l Additional docurments in the chain of title are listed on a supplemental sheet(s).

As ragquired by 37 CFR 3.73(b}{1)(i), the documeniary evidence of the chain of title from the or ginal owner to the assignes was,
or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitied to Assignment Divigion in
accordance with 37 CFR Part 3, to record the assig yment in the records of the USPTO. See MFEP 302.08)]

The undersigned {whose tifle is supplied below) is authorized 1o act on behalf of tha assignee.

77 ( 29 /00
Signature (/;’/ Date
Itsik Onfus Vice President Fipance
Printed or Typed Name o Title.

This cofiection of information i raquired by 37 CFR 3.73(b). ‘The informaticn is required to obtain o retain a benefi by the public wt ich s to fls {and by the USPTO fo
process) an application. Gonfidentinlity is govemed by 35 L1.8.C. 122 and &7 CFR 1,11 and 1.14. This colleclion ls eatimated to take 12 minutes to compiste, including
gathering, praparing, and submitting the complated application form 1o the USPTO. Time will vary depending 1:pon the Individual case. Any comments on the amout of time

you raquire to complete this farrn and/or suggestions for reducing this burde n, laformation Officer, U.S. F atent and Tmmm
Department of Commerce, P.O. Box 1450, Alaxandria, VA 22313-1450, 1) MDIE%% 3&1% TED FORMS TO THIS ADDRESS, s

for Patents, P.O. Box 1480, Alexandria, VA 22313-1450. . U | PATH EXH I B |T 1022



COPY -

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Confirmation No.: 8299
Group Art Unit: 2164

Applicants: GVILY et al. Examiner: Sana Al-Hashemi

Application No.: 11/027,585 RESPONSE TRANSMITTAL

Filing Date: December 29, 2004 Docket No.: 1999P00011US02 (S20.009RE)
PTO Customer Number 52025

SAP AG c/o

Buckley, Maschoff & Talwalkar LLC

50 Locust Avenue

New Canaan, CT 06840

For: RELATION PATH VIABILITY
PREDICTION

Mail Stop Amendment (via EFS)
Commissioner for Patents
P.O.Box 1450
Alexandria, VA 22313-1450
Sir:
Transmitted herewith for filing are:
1. Fee as calculated and transmitted as described below _
2. ™ Petition for Revival of an Application for Patent Abandoned Unintentionally
Under 37 CFR 1.137(b)
3. M Amendment/Response to Non-Final Office Action mailed June 30, 2008

4. Power of Attorney/Correspondence Address Indication form and Statement under
37 CFR 3.73(b)

Page 156 of 342 IPR2025-00623
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Application Serial No.: 11/027,585
Atorney Docket No.: 1999P00011US02 (520.009RE)

COPY

FEE CALCULATION
For Current Prev. Paid No. Extra Rate Fee

Total Claims 24 -24 0 $52.00 $ 0.00
Indep. Claims 6 -6 0 $220.00 $ 0.00
Muitiple Dependent Claims (add $300.00 if applicable) $0.00
No Petition for Extension of Time is Required $0.00
OTHER FEE (specify purpose): Petition for Revival of an Application $1,620.00
for Patent Abandoned Unintentionally Under 37 CFR 1.137(b)

TOTAL FEE $1,620.00

Credit Card Payment for $1,620.00 is paid through EFS.

No Petition for Extension of Time is believed to be required. However, if an Extension is
required, please consider this a request for such Extension. The Commissioner is hereby
authorized to charge and credit Deposit Account No. 50-1852 as described below.

M Credit any overpayment.
M Charge any additional fees required under 37 CFR 1.16 and 1.17. (or any other

fees)

May 6, 2009
Date

Respectfully submitted,

/Patrick J. Buckley/

Patrick J. Buckley

Registration No. 40,928
Buckley, Maschoff & Talwalkar LLC

50 Locust Avenue

New Canaan, CT 06840

(203) 972-0191

Page #57 of 342
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Electronic Patent Application Fee Transmittal

Application Number: 11027585
Filing Date: 29-Dec-2004
Title of Invention: Relation path viability prediction

First Named Inventor/Applicant Name:

Yaniv Gvily

Filer:

Patrick Buckley/Edith Martin

Attorney Docket Number:

017900-000720US

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description FeeCode | Quantity, Amount SuB—;’;(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Petition-revive unintent. abandoned appl 1453 1 1620 1620

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Descrip. .n Fee Code __aantity Amount Sug-:g::: "
L Miscellaneocus:
Total in USD ($) 1620
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_ Electronic Acknowledgement __:ceipt

EFSID: 5287046
Application Number: 11027585
International Application Number:
Confirmation Number: 8299

Title of Invention:

COPY

Relation path viability prediction

First Named Inventor/Applicant Name: Yaniv Gvily
Customer Number: 52025
Filer: Patrick Buckley/Edith Martin
Filer Authorized By: Patrick Buckley
Attorney Docket Number: 017900-000720US
Receipt Date: 06-MAY-2009
Filing Date: 29-DEC-2004
Time Stamp: 15:19:14
Application Type: Litility under 35 USC 111(a)

Payment informatioh:

Submitted with Payment yes

Payment Type Credit Card
Payment was successfully received in RAM $1620

RAM confirmation Number 147

Depaosit Account 501852
Authorized User BUCKLEY,PATRICKJ

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)

Charge any Additional Fees required under 37 CF.R. ec?igl% %@ &Qjeﬁﬁ%gous fees and charglelszD

Z\TTITuT 1

IPR2025-00623

ATH EXHRIRIT 1020
L B == LU L




File Listing:

- —

Document L . File Size(Bytes)/ Multi Pages
Documant Des n
Number criptio File Name Message Digest | Part/.zip| (ifappl.)
- . 291321
1 Petition for review by the Office of 1999P0001 1US02_S20009RE_P o 3
Petitions. etitiontoReviveApplication.pdf
. d655chaf3656156¢11 b262041 da2977a577]
5.
Warnings:
Information:
1999P0011US02_S20009RE_Re 2443129
2 Power of Attorney vocation_and_Statement_3_73 no 2
b.pdf c4602edde6oacs BTS 64 bIBISA]
bee
Warnings:
Information:
. . 81032
3 Amendment/Req. Reconsideration-After] 1999P00011US02_520009RE_R no 9
Non-Final Reject esponse_to_NFOA_6-30-08.pd
bb72cad5337 3d6d 34b51a025355¢8 14988
Aabfi74
Warnings:
Information:
1999P0001 1US02_S20009RE_T 86128
4 Miscellaneous Incoming Letter ransmittal_to_NFOA_6-30-08, no 2
pdf 21debB! 4eefc97991a7711 7ccasdEbIsy
a4
Warnings:
tnformation:
30130
5 Fee Worksheet (PTO-875) fee-info.pdf no 2
a1837d96459d5a42d0d7ec0 1c0797621179
bifaz
Warnings:
Information:
Total Files Size (in bytes): 2931740

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similarto a
Post Card, as described in MPEP 503.

New Applications Under 35 U.5.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-{d) and MPEP 506}, a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.$.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EQ/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and of the International Filing Date {Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application. Page 161 of 342 IPR2025-00623
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Doc Code: TRAN.LET

Document Description: Transmittal Letter

TRANSMITTAL
FORM

w

(to be used for all correspondence after initial filing)

PTO/SB/21 (06-09)

Approved for use through 06/30/2009. OMB 0651-0031

Appllcatlon Number

U.S. Patent and Trademark Offlce U S DEPARTMENT OF COMMERCE

11/027,585
Filing Date 12/29/2004
First Named Inventor Yaniv Gvily
Art Unit 2164

Examiner Name

Al Hasemi, Sana A.

k Total Number of Pages in This Submission

24

Attorney Docket Number

1999P00011US02 (S20.009RE)

ENCLOSURES

(Check all that apply)

[

Fee Transmittal Form

|:| Fee Attached

Amendment/Reply

|:| After Final

|:| Affidavits/declaration(s)

L]

Extension of Time Request
Express Abandonment Request

Information Disclosure Statement

Certified Copy of Priority
Document(s)

Reply to Missing Parts/
Incomplete Application
Reply to Missing Parts

OO0 oo

under 37 CFR 1.52 or 1.53

OO0 Ox OO

Drawing(s)

Licensing-related Papers

Petition

Petition to Convert to a

Provisional Application

Power of Attorney, Revocation
Change of Correspondence Address

Terminal Disclaimer
Request for Refund

CD, Number of CD(s)

|:| Landscape Table on CD

HOOO O4d

with Attachment A, copies of previously filed
documentations.

After Allowance Communication to TC
Appeal Communication to Board
of Appeals and Interferences

Appeal Communication to TC
(Appeal Notice, Brief, Reply Brief)

Proprietary Information

Status Letter

Other Enclosure(s) (please Identify
below):

Remarks

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name

Buckley, Maschoff & Talwalkar LLC

Signature /Patrick J. Buckley/

Printed name .
Patrick J. Buckley

Date June 25, 2009

Reg. No.

40,928

-

CERTIFICATE OF TRANSMISSION/MAILING

~

the date shown below:

| hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Postal Service with
sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on

Signature

Qped or printed hame

Date

J

This collection of information is required by 37 CFR 1.5. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and1.14. This collection is estimated to 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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Electronic Acknowledgement Receipt

EFSID: 5587640
Application Number: 11027585
International Application Number:
Confirmation Number: 8299

Title of Invention:

Relation path viability prediction

First Named Inventor/Applicant Name:

Yaniv Gvily

Customer Number:

52025

Filer:

Patrick Buckley/Edith Martin

Filer Authorized By:

Patrick Buckley

Attorney Docket Number:

1999P00011US02 (S20.009RE

Receipt Date: 25-JUN-2009
Filing Date: 29-DEC-2004
Time Stamp: 15:10:23

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:

D t oL . File Size(Byt Multi P
ocumen Document Description File Name ile Size( y es)/ u I. . ages
Number Message Digest | Part/.zip| (ifappl.)

" . . 1999P00011US02_S20009RE_P 724555
1 Petition for rewg\{v by the Office of etition_to_Withdraw_Holding_| no 24
Petitions.
of_Abandonm ent.pdf e4f893fec63f4c7e28a5e88625fbe014e4b6
fal
Warnings:

Information:
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333774

. . 1999P00011US02_S20009RE_T
2 Miscellaneous Incoming Letter . no 2
ransmittalForm.pdf

a0f7b7eadfdd788e36e054b71c1d552f8a7¢]

Warnings:

Information:

Total Files Size (in bytes); 1058329

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWWw.usplo.gov

APPLICATION NO. FILING DATE I FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. I CONFIRMATION NO. _]
11/027,585 12/29/2004 - Yaniv Gvily 1999P0001 1US02 8299
(S20.009RE
52025 7590 06/09/2009 [ EXAMINER ]
SAP AG c/o BUCKLEY, MASCHOFF & TALWALKAR LLC o
50 LOCUST AVENUE AL HASHEMI, SANA A
NEW CANAAN, CT 06840 '
’ I ART UNIT | PAPER NUMBER ]
2156
AY
I MAIL DATE ] DELIVERY MODE |
06/09/2009 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.
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Application No. Applicant(s)
. 11/027,585 GVILY ET AL.
Notice of Abandonment Examiner At Uil
Sana Al-Hashemi 2156

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address—
This application is abandoned in view of:

1. ] Applicant’s failure to timely file a proper reply to the Office letter mailed on 30 June 2008.
(a) (J A reply was received on (with a Certificate of Mailing or Transmission dated
period for reply (including a total extension of time of

(b) [J A proposed reply was received on

). which is after the expiration of the
month(s)} which expired on

, but it does not constitute a proper reply under 37 CFR 1.113 (a) to the final rejection.

(A proper reply under 37 CFR 1.113 to a final rejection consists only of: (1) a timely filed amendment which places the
application in condition for allowance; (2) a timely filed Notice of Appeal (with appeal fee); or (3) a timely filed Request for
Continued Examination (RCE) in compliance with 37 CFR 1.114).

(c) [ A reply was received on but it does not constitute a proper reply, or a bona fide attempt at a proper reply, to the non-
final rejection. See 37 CFR 1.85(a) and 1.111. (See explanation in box 7 below).

(d) & No reply has been received.

2. [ Applicant's failure to timely pay the required issue fee and publication fee, if applicable, within the statutory period of three months
from the mailing date of the Notice of Allowance (PTOL-85).

(@) [ The issue fee and publication fee, if applicable, was received on (with a Certificate of Mailing or Transmission dated
), which is after the expiration of the statutory period for payment of the issue fee (and publication fee) set in the Notice of
Allowance (PTOL-85).

(b) [ The submitted fee of $ is insufficient. A balance of $ is due.
The issue fee required by 37 CFR 1.18is $ . The publication fee, if required by 37 CFR 1.18(d), is $
(¢) [J The issue fee and publication fee, if applicable, has not been received.

3.1 Applicant's failure to timely file corrected drawings as required by, and within the three-month period set in, the Notice of
Allowability (PTO-37).

(a) (J Proposed corrected drawings were received on (with a Certificate of Ma|I|ng or Transmission dated ), which is
after the expiration of the period for reply.

(b) O No corrected drawings have been received.

4. [ The letter of express abandonment which is signed by the attorney or agent of record, the assignee of the entire interest, or alt of
the applicants.

5. [ The letter of express abandonment which is signed by an attorney or agent (acting in a representative capacity under 37 CFR
1.34(a)) upon the filing of a continuing application. .

6. [0 The decision by the Board of Patent Appeals and Interference rendered on
of the decision has expired and there are no allowed claims.

and because the period for seeking court review

7. The reason(s) below:

/Sana Al-Hashemi/
Primary Examiner, Art Unit 2156

Petitions to revive under 37 CFR 1.137(a) or (b), or requests to withdraw the holding of abandonment under 37 CFR 1.181, should be promptly filed to
minimize any negative effects on patent term.

U.S. Patent and Trademark Office
PTOL-1432 (Rev. 04-01) Notice of Abandonment Part of Paper No. 20090421
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATIONNUMBER | FILING OR 371(C) DATE [ FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
1999P00011US02
11/027,585 12/29/2004 Yaniv Gvily (S20.009RE

CONFIRMATION NO. 8299
52025 POA ACCEPTANCE LETTER

SAP AG c/o BUCKLEY, MASCHOFF & TALWALKAR LLC
50 LOGUST AVENUE IR A DR
000000036153297

NEW CANAAN, CT 06840
Date Mailed: 05/28/2009

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 05/06/2009.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.
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Doc Code: PET.OP

Document Description: Petition for Review by the Office of Petitions PTO/SB/64 (04-09)
Approved for use through 05/31/2009. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PETITION FOR REVIVAL OF AN APPLICATION FOR PATENT Docket Number (Optional)
ABANDONED UNINTENTIONALLY UNDER 37 CFR 1.137(b) 1999P00011US02 (S20.009RE)

First named inventor: Yaniv Gvily
11/027,585 Art Unit: 2164

Application No.:
Filed: December 29, 2004

Examiner: Sana Al-Hashemi

Title: [RELATION PATH VIABILITY PREDICTION

Attention: Office of Petitions
Mail Stop Petition
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
FAX (571) 273-8300

NOTE: If information or assistance is needed in completing this form, please contact Petitions
Information at (571) 272-3282.

The above-identified application became abandoned for failure to file a timely and proper reply to a notice or action by the
United States Patent and Trademark Office. The date of abandonment is the day after the expiration date of the period set
for reply in the office notice or action plus any extensions of time actually obtained.

APPLICANT HEREBY PETITIONS FOR REVIVAL OF THIS APPLICATION

NOTE: A grantable petition requires the following items:
(1) Petition fee;
(2) Reply and/or issue fee;
(3) Terminal disclaimer with disclaimer fee - required for all utility and plant applications filed
before June 8, 1995; and for all design applications; and
(4) Statement that the entire delay was unintentional

1. Petition Fee
|:| Small entity-fee $ (37 CFR 1.17(m)). Application claims small entity status. See 37 CFR 1.27.

Other than small entity-fee § _1-:620.00 (37 CFR 1.17(m))

2. Reply and/or fee
A. The reply and/or fee to the above-noted Office action in

¢ Amendment and Response to OA 06/30/08

the form o (identify type of reply):

|:| has been filed previously on

is enclosed herewith.

B. The issue fee and publication fee (if applicable) of $

|:| has been paid previously on
|:| is enclosed herewith.

[Page 1 of 2]
This collection of information is required by 37 CFR 1.137(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1.0 hour to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of
time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Mail
Stop Petition, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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PTO/SB/64 (04-09)

Approved for use through 05/31/2009. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number

3. Terminal disclaimer with disclaimer fee
Since this utility/plant application was filed on or after June 8, 1995, no terminal disclaimer is required.

|:| A terminal disclaimer (and disclaimer fee (37 CFR 1.20(d)) of $ for a small entity or $ for
other than a small entity) disclaiming the required period of time is enclosed herewith (see PTO/SB/63).

4. STATEMENT: The entire delay in filing the required reply from the due date for the required reply until the filing of a
grantable petition under 37 CFR 1.137(b) was unintentional. [NOTE: The United States Patent and Trademark Office may
require additional information if there is a question as to whether either the abandonment or the delay in filing a petition
under 37 CFR 1.137(b) was unintentional (MPEP 711.03(c), subsections (II1)(C) and (D)).]

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may contribute
to identity theft. Personal information such as social security numbers, bank account humbers, or credit card numbers (other than a
check or credit card authorization form PTO-2038 submitted for payment purposes) is hever required by the USPTO to support a
petition or an application. If this type of personal information is included in documents submitted to the USPTO, petitioners/applicants
should consider redacting such personal information from the documents before submitting them to the USPTO. Petitioner/applicant is
advised that the record of a patent application is available to the public after publication of the application (unless a non-publication
request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a patent. Furthermore, the record from an
abandoned application may also be available to the public if the application is referenced in a published application or an issued patent
(see 37 CFR 1.14). Checks and credit card authorization forms PTO-2038 submitted for payment purposes are not retained in the
application file and therefore are not publicly available.

/Patrick J. Buckley/ May 6, 2009

Signature Date
Patrick J. Buckley 40,928

Type or Printed name Registration Number, If applicable

Buckley, Maschoff & Talwalkar LLC (203) 972-0191

Address Telephone Number
50 Locust Avenue, New Canaan, CT 06840

Address

Enclosures: Fee Payment

Reply

|:| Terminal Disclaimer Form

|:| Additional sheets containing statements establishing unintentional delay

|:| Other:

CERTIFICATE OF MAILING OR TRANSMISSION [37 CFR 1.8(a)]
| hereby certify that this correspondence is being:
Deposited with the United States Postal Service on the date shown below with sufficient postage as
|:| first class mail in an envelope addressed to: Mail Stop Petition, Commissioner for Patents, P. O. Box
1450, Alexandria, VA 22313-1450.

|:| Transmitted by facsimile on the date shown below to the United States Patent and Trademark Office
at (571) 273-8300.

Date Signature

Typed or printed name of person signing certificate
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in
connection with your submission of the attached form related to a patent application or patent.
Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general
authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the
information solicited is voluntary; and (3) the principal purpose for which the information is used
by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent
and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the
patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records
from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including
disclosures to opposing counsel in the course of settlement negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains,
when the individual has requested assistance from the Member with respect to the
subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of
the Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974,
as amended, pursuant to 5 U.S.C. 552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty
in this system of records may be disclosed, as a routine use, to the International Bureau
of the World Intellectual Property Organization, pursuant to the Patent Cooperation
Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant
to the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the
Administrator, General Services, or his/her designee, during an inspection of records
conducted by GSA as part of that agency's responsibility to recommend improvements in
records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce)
directive. Such disclosure shall not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public
after either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a
patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the
limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an
application which became abandoned or in which the proceedings were terminated and
which application is referenced by either a published application, an application open to
public inspections or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal,
State, or local law enforcement agency, if the USPTO becomes aware of a violation or
potential violation of law or regulation.
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Patent

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: GVILY et al.
Application No.: 11/027,585
Filing Date: 12/29/2004

For: RELATION PATH VIABILITY
PREDICTION

Mail Stop Amendment (via EFS)
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

N N N N N Nt Nt Nt Nt Nt v Nt vt vt e vt e

Confirmation No.: 8299
Group Art Unit: 2164
Examiner: Sana Al-Hashemi

AMENDMENT and RESPONSE to June
30, 2008 Non-Final Office Action

Docket No.: 1999P00011US02 (S20.009RE)

PTO Customer Number 52025
SAP AG c/o

Buckley, Maschoff & Talwalkar LLC
50 Locust Avenue

New Canaan, CT 06840

In response to the Non-Final Office Action mailed June 30, 2008, please amend the

above-identified application as follows:

Amendments to the claims are reflected in the listing of claims which begins on page 2

of this paper.

Remarks begin on page 8 of this paper.
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Application No.: 11/027,585
Amendment and Response to June 30, 2008 Non-Final Office Action

AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions, and listings, of claims in the

application:

1. (Currently Amended) In-an-information-system-comprising-objeetsinstances-of satd

relatedreferencesto-satd-ebjeetssa A method for predicting when a query will produce a result,
the-method comprising the-steps-of :

in an information system with objects, instances of said objects and relationships between

at least some of said objects and said instances of said objects, wherein at least one relationship

is an indirect relationship which is determined from indirectly related references to said objects,

providing a set of instance-to-object relations which indicates whether instances of objects are

related to other objects;
accessing the set to determine when the query will produce a query result; and

outputting a result of the determination.

2. (Previously Presented) In an information system comprising objects, instances of said
objects and relationships between at least some of said objects and said instances of said objects,
a method for predicting whether a query will produce a result, the method comprising the steps
of:

providing an instance-to-object bitmap which indicates whether instances of objects are
related to other objects; and accessing the bitmap to determine if the query will produce a result;

wherein the step of providing an instance-to-object bitmap comprises generating the
instance-to-object bitmap by:

computing paths from instances to neighboring objects by determining a path

from an instance in an object to an instance in a neighboring object; and

2
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Application No.: 11/027,585
Amendment and Response to June 30, 2008 Non-Final Office Action

computing a path from an instance to a non-neighboring object by merging a path
from an instance in a first object to an instance in a second object with a computed path

from said instance in said second object to said non-neighboring object.

3. (Original) The method of claim 2, wherein the step of computing a path from an

instance to a non-neighboring object is repeated.

4. (Original) The method of claim 2, wherein the step of computing a path from an
instance to a non-neighboring object is repeated until relation paths of a predetermined length

are computed.

5. (Original) The method of claim 3, wherein the step of providing an instance-to-object
bitmap comprises providing an instance-to-object bitmap which indicates whether each instance
of an object is related to all other objects by a relation path having a length equal to or lower

than a predetermined length.

6. (Original) The method of claim 1, wherein the step of providing comprises providing
an instance-to-object bitmap indicating whether each instance of an object is related to all other

objects by a relation path having a length equal to or lower than a predetermined length.

7. (Currently Amended) An information system comprising objects, instances of said
objects, relationships between at least some of said objects and said instances of said objects
wherein at least one relationship is an indirect relationship which is determined from indirectly
related references to said objects, an instance-to-object bitmap indicating whether instances of
objects are related to other objects; and means a server for outputting the instance-to-object

bitmap in a computer-readable form.

8. (Original) The information system of claim 7, wherein said instance-to-object bitmap
indicates whether an instance of an object is related to other objects by a relation path having a

length equal to or lower than a predetermined length.

3
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Application No.: 11/027,585
Amendment and Response to June 30, 2008 Non-Final Office Action

9. (Original) The information system of claim 7, further comprising means for aborting a
query from an instance to an object when said instance-to-object bitmap indicates that the

instance is not related to the object.

10. (Previously Presented) The information system of claim 7, further comprising a data
navigator interface with at least a draggable element and at least a drop target, a query being

generated when a draggable element is dragged and dropped onto a target.

11. (Original) The information system of claim 10, further comprising means for aborting
said query when said instance-to-object bitmap indicates that the draggable element is not related

to the drop target.

12. (Original) The information system of claim 10, further comprising means for
displaying on said interface that a query will not produce any result when said instance-to-object

bitmap indicates that the draggable element is not related to the drop target.

13. (Currently Amended) Ir-an-informationsystem-comprising-objectsinstances-of said

relatedreferences-to-satd-ebjeetssa A method for generating an instance-to-object bitmap,
comprising the-steps-of

in an information system with objects, instances of said objects and relationships between

at least some of said objects and said instances of said objects, wherein at least one relationship

is an indirect relationship which is determined from indirectly related references to said objects,

computing paths from instances to neighboring objects by determining a path from an instance in

an object to an instance in a neighboring object;
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Application No.: 11/027,585
Amendment and Response to June 30, 2008 Non-Final Office Action

computing a path from an instance to a non-neighboring object by merging a path from
an instance in a first object to an instance in a second object with a computed path from said

instance in said second object to said non-neighboring object; and

outputting the instance-to-object bitmap that reflects results of the computed paths.

14. (Original) The method of claim 13, wherein the step of computing a path from an

instance to a non-neighboring object is repeated.

15. (Original) The method of claim 13, wherein the step of computing a path from an
instance to a non-neighboring object is repeated until relation paths of a predetermined length

are computed.

16. (Original) The method of claim 15, wherein said instance-to-object bitmap is used to

predict whether a query will produce a result.

17. (Currently Amended) Iraninformationsystemecomprising objeetsinstances-of satd

referencesto-satd-objeets;a A method for predicting a likelihood of when a query will produce a
query result, the-methed comprising the-steps-ef :

in an information system with objects, instances of said objects and relationships between

at least some of said objects and said instances of said objects, wherein at least one relationship

is an indirect relationship which is determined from indirectly related references to said objects,

providing an object-to-object probability matrix, which indicates a likelihood that an instance of

an object is related to another object;

accessing the probability matrix to determine the likelihood the query result will be

produced by the query; and

outputting a result of the accessing, representing the likelihood.

5
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Application No.: 11/027,585
Amendment and Response to June 30, 2008 Non-Final Office Action

18. (Original) The method of claim 17, wherein the step of providing an object-to-object
probability matrix comprises generating the object-to-object probability matrix by:

for each object, computing a probability that an instance in an object is related to a
neighboring object; and

computing probabilities that instances in objects are related to non-neighboring objects

using the probabilities computed in the previous step.

19. (Original) The method of claim 18, wherein the step of computing a probability that
an instance in an object is related to a neighboring object comprises:

determining a number of instances in a first object related to a neighboring second object;
and

calculating the probability that an instance in said first object is related to said
neighboring second object by dividing the number of instances in said first object related to said

neighboring second object by a total number of instances in said first object.

20. (Original) The method of claim 19, wherein the step of computing probabilities that
instances in objects are related to non-neighboring objects comprises:

computing a first probability that an instance in a first object is related to a second object,
said second object neighboring said first object;

computing a second probability that an instance in said second object is related to a third
object, said third object neighboring said second object; and

computing a third probability that said first object is related to said third object, said third
object not neighboring said first object, by multiply said first probability by said second
probability.

21. (Original) The method of claim 19, wherein the step of determining a number of
instances in a first object that are related to a second object comprises using an instance-to-object

bitmap to determine which instances of said first object are related to said second object.
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Application No.: 11/027,585
Amendment and Response to June 30, 2008 Non-Final Office Action

22. (Original) The method of claim 21, wherein said instance-to-object bitmap is
generated by:

computing paths from instances to neighboring objects by determining a path from an
instance in an object to an instance in a neighboring object; and

computing a path from an instance to a non-neighboring object by merging a path from
an instance in a first object to an instance in a second object with a computed path from said

instance in said second object to said non-neighboring object.

23. (Original) The method of claim 22, wherein the step of computing a path from an

instance to a non-neighboring object is repeated.

24. (Currently Amended) A computer-readable medium containing program code and

data structures usa

satd-objeets;-the-medium comprising:

in an information system with objects, instances of said objects and relationships between

at least some of said objects and said instances of said objects, wherein at least one relationship

is an indirect relationship which is determined from indirectly related references to said objects,

at least one data structure representing a set of instance-to-object relations that indicates whether

instances of objects are related to other objects;

program code for accessing the set to determine when the query will product a query

result; and

program code for outputting a result of the determination.
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Application No.: 11/027,585
Amendment and Response to June 30, 2008 Non-Final Office Action

REMARKS

Upon entry of this Response, claims 1, 7, 13, 17, and 24 will be amended. No new matter
has been added. Reconsideration and further examination are respectfully requested in view of

the following Remarks.

As a preliminary matter, Applicants gratefully acknowledge the Examiner indication that

claims 2-5 are allowed.

Claims 1 and 6-24 stand rejected under 35 USC 112, second paragraph, as being
indefinite for failing to particularly point out and distinctly claim the subject matter which
Applicants regard as the invention. Claims 1, 13, 17, and 24 have been amended in view of the
Examiner’s helpful comments. In particular, the amended claims no longer recite “comprising”

multiple times in the preamble.

Claim 7 stands rejected under 35 USC 112, sixth paragraph, in connection with the
“means for” language. The claim has been amended in view of the Examiner’s helpful
comments. Support for the change can be found, for example in US Patent No. 6,502,094 at col.
2, lines 55 to 59 and col. 9, lines 43 to 47.
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Application No.: 11/027,585
Amendment and Response to June 30, 2008 Non-Final Office Action

CONCLUSION

Accordingly, Applicants respectfully request allowance of the pending claims. If any
issues remain, or if the Examiner has any further suggestions for expediting allowance of the
present application, the Examiner is kindly invited to contact the undersigned via telephone at

(203) 972-0191.

Respectfully submitted,
May 6. 2009 /Patrick J. Buckley/
Date Patrick J. Buckley

Registration No. 40,928

Buckley, Maschoff & Talwalkar LLC
50 Locust Avenue

New Canaan, CT 06840

(203) 972-0191
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: GVILY et al.
Application No.: 11/027,585
Filing Date: December 29, 2004

For: RELATION PATH VIABILITY
PREDICTION

Mail Stop Amendment (via EFS)
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Transmitted herewith for filing are:

Confirmation No.: 8299
Group Art Unit: 2164
Examiner: Sana Al-Hashemi

RESPONSE TRANSMITTAL

PTO Customer Number 52025
SAP AG c/o

Buckley, Maschoff & Talwalkar LLC
50 Locust Avenue

New Canaan, CT 06840

1. ™ Fee as calculated and transmitted as described below

)
)
)
)
)
)
g
) Docket No.: 1999P00011US02 (S20.009RE)
)
)
)
)
)
)
)

Patent

2. ™ Petition for Revival of an Application for Patent Abandoned Unintentionally

Under 37 CFR 1.137(b)

(O8]

M Amendment/Response to Non-Final Office Action mailed June 30, 2008

4. M Power of Attorney/Correspondence Address Indication form and Statement under

37 CFR 3.73(b)
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Application Serial No.: 11/027,585
Attorney Docket No.: 1999P00011US02 (S20.009RE)

FEE CALCULATION

For Current Prev. Paid No. Extra Rate Fee

Total Claims 24 -24 0 $52.00 $ 0.00
Indep. Claims 6 -6 0 $220.00 $ 0.00
Multiple Dependent Claims (add $300.00 if applicable) $ 0.00
No Petition for Extension of Time is Required $ 0.00
OTHER FEE (specify purpose): Petition for Revival of an Application $1,620.00
for Patent Abandoned Unintentionally Under 37 CFR 1.137(b)

TOTAL FEE $1,620.00

Credit Card Payment for $1,620.00 is paid through EFS.

No Petition for Extension of Time is believed to be required. However, if an Extension is
required, please consider this a request for such Extension. The Commissioner is hereby
authorized to charge and credit Deposit Account No. 50-1852 as described below.

M Credit any overpayment.
M Charge any additional fees required under 37 CFR 1.16 and 1.17. (or any other

fees)
Respectfully submitted,
May 6, 2009 /Patrick J. Buckley/
Date Patrick J. Buckley

Registration No. 40,928

Buckley, Maschoff & Talwalkar LLC
50 Locust Avenue

New Canaan, CT 06840

(203) 972-0191
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Electronic Patent Application Fee Transmittal

Application Number:

11027585

Filing Date:

29-Dec-2004

Title of Invention:

Relation path viability prediction

First Named Inventor/Applicant Name:

Yaniv Gvily

Filer:

Patrick Buckley/Edith Martin

Attorney Docket Number:

017900-000720US

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
Pages:
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Miscellaneous-Filing:
Petition:
Petition-revive unintent. abandoned appl 1453 1 1620 1620

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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o ) Sub-Total in
Description Fee Code Quantity Amount USD($)
Miscellaneous:
Total in USD ($) 1620
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Electronic Acknowledgement Receipt

EFSID: 5287046
Application Number: 11027585
International Application Number:
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Relation path viability prediction
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Customer Number:
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a1837d96459d8aded0d7ec91c079762ff79
b1fa3
Warnings:
Information:
Total Files Size (in bytes); 2931740

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/S8/81 (01-06)
Approved for use throu Jh 12/31/2008. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. L EPARTMENT OF COMMERCE

Under the Pa Reduction Act of 1995, no persons are require d 0 res| ond to & collection of information unless it dispiys a valid OMB control number.
Applicaﬂon Number 11 / 027,585
’

POWER OF ATTORNEY Filing Date 12/29/2008

" First Named Inventor

and i Yaniwv Guily _
CORRESPONDENCE ADDRESS :‘:“U “ Relation Pata viabllity Prediction|
INDICATION FORM e "
San A. Al Hashemi
Attorney Docket Number 1999p00011US02 (S20,00

| hereby revoke all previous powers of attorney given in the above-identified application.
| hereby appoint:

B Practitioners associated with the Customer Number: 52025
OR ’

D Practitioner(s) named below:

Name Registration Numbs:s

as my/four attomey(s) or agent(s) to prosecute the application icentified above, and to transact alil business in thé United States Patent and
Trademark Office connected therewith. :

Please recognize or change the correspondence address for th2 above-identified application to:

ORThe address associated with the above-mentioned Ct stomer Number.

D The address associated wilh Customer Number.

OR
D Firmor
Individual Name
Address
City ' [Swte _ Tz
Country
Telephone _ [ Email

t ﬁma:
Applicant/Inventor.

Assignee of record of the entire interest. See 37 CFR 3.71.
Statement under 37 CFR 3.73(b) is enclosed. (Form ?TO/SB/6)

SIGNA'I:LJ,RE }ltepplicant or Assignee of Record
Signature YA [Date 30/% /03

Name Ttsik ontus/ / Telephoie
Title and Company | Vice President Finance, SAP Portals Israel Ltd., Ra'anana Israel

NOTE: Signatures of ali the Inventors or assignees of record of the entire inlerest of thelr representative(s) are required. Submi: multiple forms if more than one
signature g required, 568 below’.

e

D *Total of forms are submitted.
This colleciion of information is required by 37 CFR 1.31. 132 and 1.13. The information Is required to oblain of Tetain a ben:fil by the pubiic which is to file (and
by the USPTO to pr ) an applicati Confidentlality Is govemed by 35 U.S.C. 122 and 37 CFR1.11 and 1.14. This coliaction is estimated to take 3 minutes
to complete, including gathering, preparing, and submitting the compli:ted application form'to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require 10 completa this form und/or suggestions for reducing this burden, should be tent to the Chiet Information Officer,
U.S. Patent and Trademark Office, U.S. Depariment of Commerce, P.0. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED

FORMS TO THIS ADDRESS. SEND TO: Commissioner for Pa-ents, P.O. Box 1450, Alexandria, VA 22313-141i0.

If you need assistance in compleling the form, call 1-800-PT0-9199 and selact option 2.
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PTO/SB/SE (03-08)

Approvec for use through 04/30/2009. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1895, no persons are required to respond 1o a collection of infc ion 1inlass it displays a valld OMB control number.

STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner: Yaniv Gvily et al.

Application No./Patent No.; 11/027,586 Filed/issue Date: 12/29/20(8
Titled: . .y - .
Relation-Path Viability Prediction
SAP Portals Israel Ltd. ,z Israeli Corporation
{Namse of Assignee) (Type of Assignee, .g., corporation, partnership, university, government agency, etc.

states that it is:

the assignee of the entire right, title, and interest in;

2. D an assignee of less than the entire right, title, eind interest in
(The extent (by percentage) of its ownership ir terest is %]); or
3. D the assignee of an undivided interest in the enirety of {a complete assignment from one of the joint inventors was made)

the patent application/patent identified above, by virtue of sither:

A. An assignment from the inventor(s) of the patent application/patent identified above. The ussignment was recorded in
the United States Patent and Trademark Offica at Reel 018224 , Frame 0450 , or for which a
copy therefore is attached.

OR
B. D A chain of title from the inventor(s), of the pate 1t application/patent identified above, to the current assignee as follows:

1. From: - To:

The document was recorded in the United States Patent and Trademark Office ¢t
Reel , Frame ., or for which a copy thereof is attached.

2, From: A To:

The document was recorded in the United States Patent and Tradémark Office st
Reel , Frame , or for which a copy thereof is attached.

3. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame or for which a copy thereof is attached.

D Additiona! documents in the chain of title are listed on a supplemental sheet(s).

- As required by 37 CFR 3.73(b)(1)(i), the documentary evidence of the chain of title from the or ginal owner to the assignee was,
. or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document{s)) must be sumitted to Assignment Division in
accordance with 37 CFR Part 3, to record the assig yment in the records of the USPTO. See MFEP 302.08]

The undersigned (whose titleiyu below) is authorized to act on behalf of the assignee.
7 .

) _%/H/of)

Signature V Date
Itsik Onfus Vice President Finance

Printed or Typed Nama Title

This collecucn ol information is required by 37 CFR 3.73(b). The informaticn Is required to obtain or retain a benefit by the public wt ich is to file (and by the USPTO to

ion. Confidantiality is governed by 35 U.S.C. 122 and .7 CFR 1.11 and 1.14, Thls collection Is estimated to take 12 minutes to complete, including
gathering prepaﬂng and submitting the completed application form to the LISPTO. Time will vary d ding upon the individual case. Any comments on the amount of time
you requlre to complete this form and/or suggestions for reducing this burden, should be sent to the Chncl lnfonnation Officer, U.S. F atent and Trademark Offica, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. D) NOT SEND FEES OR COMPLETED FORMS TO THI:; ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in compl :ting the form, call 1-800-PTO-9199 and selsct oplion 2.
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PTO/SB/06 (07-06)

Approved for use through 1/31/2007. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3.
** |If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.

PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number | Filing Date
Substitute for Form PTO-875 11/027,585 12/29/2004 | [ To be Mailed
APPLICATION AS FILED — PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY [] OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
L Basic Fee N/A N/A N/A N/A
(37 CFR1.16(a). (b). or (c))
[ seARcH FEE
(37 CFR1.16(. (). or (m) N/A N/A N/A N/A
|:| EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A N/A
é?%ﬁLREL'I'%I(,I\;I)S minus20= | * X$ = ORI X3 =
INDEPENDENT CLAIMS . N _ _
(37 CFR 1.16(h)) minus 3 = X$ = X$ =
If the specification and drawings exceed 100
sheets of paper, the application size fee due
] pap: pp
A?’F;PCLF'(&TJSN SIZE FEE is $250 ($125 for small entity) for each
( 16(s) additional 50 sheets or fraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).
[ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()))
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL TOTAL
APPLICATION AS AMENDED — PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
- 05/06/2009 | Arrer PREVIOUSLY EXTRA RATE () | Fee $) RATE ($) FEE ($)
E AMENDMENT PAID FOR
E I?Gt?' (37 CFR * 24 Minus | = 24 =0 X$ = OR | x $52= 0
E '2;’2‘;2”1‘??6?}1)) * 6 Minus | =6 =0 X$ = OR | x $220= 0
<§E l:l Application Size Fee (37 CFR 1.16(s))
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL TOTAL
ADD'L OR ADDL 0
FEE FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY EXTRA RATE () | Fee $) RATE ($) FEE ($)
— AMENDMENT PAID FOR
Z | 1o erem . Minus | * = xs = oR [ xs =
2 e, |- Minus | - - xs = oR [xs =
E D Application Size Fee (37 CFR 1.16(s))
=
< |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL TOTAL
ADD’L OR ADD’L
FEE FEE

Legal Instrument Examiner:

/ROSS W. BROWN/

The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to

process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,

preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you

require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.

Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandrin, Virginia 223131450

WWW.uspto.gov

| APPLICATION NUMBER FILING OR 371(C) DATE I FIRST NAMED APPLICANT ] ATTY. DOCKETNO/TITLE |
11/027,585 12/29/2004 Yaniv Gvily 017900-000720US
. CONFIRMATION NO. 8299
YANIV GVILY IMPROPER CPOA LETTER

500 FREMONT STREET, SUITE B

MENLO PARK, CA 54025~ o O

Date Mailed: 07/11/2008

NOTICE REGARDING POWER OF ATTORNEY

This is in response to the Power of Attorney filed 07/01/2008. The Power of Attorney in this application is not
accepted for the reason(s) listed below:

« The revocation is not signed by the applicant, the assignee of the entire interest, or one particular principal
attorney having the authority to revoke.

/mnguyen/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpLO.gOV

| APPLICATIONNO. |~ FILING DATE I FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. [ CONFIRMATION NO. I
11/027,585 12/29/2004 Yaniv Gvily 017900-000720US 8299
7590 06/30/2008
EXAMINER
YANIV GVILY L " i
500 FREMONT STREET, SUITE B AL HASHEMI, SANA A
PARK
MENLO » CA 94025 r ART UNIT ] PAPER NUMBER I
2164
| MAIL DATE I DELIVERY MODE J
06/30/2008 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.
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Application No. Applicant(s)
11/027,585 GVILY ET AL.
Office Action Summary Examiner A Unit
Sana Al-Hashemi 2164

— The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply :

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,

WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- 1 NO period for reply is specified above, the maximum statutory period will apply and will expire SiX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

eamed patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 26 February 2007.
2a)[_] This action is FINAL. 2b)[X] This action is non-final.
3)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11,453 0.G. 213.

Disposition of Claims

4)X) Claim(s) 1-24 is/are pending in the application.
4a) Of the above claim(s) _____is/are withdrawn from consideration.
50 Claim(s) .2-5 is/are allowed.
6)X Claim(s) 1, 6-24 is/are rejected.
7)[ Claim(s) _____is/are objected to.
8)[] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[ The specification is objected to by the Examiner.
10)] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

~ Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[0J The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)JJAI b)[J Some * ¢)[J None of:
1.[] cCertified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. ____
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) |___| Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) ] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. ____ .
3) [ information Disclosure Statement(s) (PTO/SB/08) 5) [] Notice of informal Patent Application
Paper No(s)/Mail Date . 6) D Other: .
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20080626
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Application/Control Number: 11/027,585 ' Page 2
Art Unit: 2164 :

DETAILED ACTION
This action is issued in response to applicant filed amendment filed on 2/8/06.
Claims 1, 6-24 were amended. No claims were added. None were canceled.

Claims 1; 6-24 are pending. Claims 2-5 are allowed.

Claim Rejections - 35 USC § 112

The following is a quotation of the second paragraph of 35 U.S.C. 112:

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the
subject matter which the applicant regards as his invention.

Claims 1, 6-24 rejected under 35 U.S.C. 112, second paragraph, as being indefmite for
failing to particularly point out and distinctly claim the subject matter which applicant regards as
the invention. Claims 1, 13, and 17, disclose the term “comprising" twice. It is unclear to the
examine on which one is part of the preamble or which "comprising" is used to distinct between
the preamble and the body of the claim.

Claim 7, discloses the “means” which is rejected under 112 6" paragraph, where means
plus function language is used to define the characteristics of a machine or manufacture
invention, such language must be interpreted to read on only the structures or materials disclosed
in the specification and “equivalents thereof” that correspond to the recited function. Two en
banc decisions of the Federal Circuit have made clear that the USPTO is to interpret means plus

function language according to 35 U.S.C. § 112, sixth paragraph. In re Donaldson, 16 F.3d 1189,

Page 194 of 342 IPR2025-00623
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- Application/Control Number: 11/027,585 Page 3
Art Unit: 2164

1193, 29 USPQ2d 1845, 1848 (Fed. Cir. 1994) (en banc); In re Alappat, 33 F.3d 1526, 1540, 31

. USPQ2d 1545, 1554 (Fed. Cir. 1994) (en banc).

Allowable Subject Matter -

Claims 2-5 are allowed.

The following is a statement of reasons for the indication of allowable subject matter:

Regarding Claim 2, the prior art fails to disclose, teach or suggest the claimed provision
in an information system comprising objects, instances of said objects and relationships between
at least some of said objects and said instances of said objects, a method for predicting whether a
query will produce a result, the method comprising the steps of: providing an instanc:e-to-object
bitmap which indicates whether instances of objects are related to other objects; and accessing
the bitmap to determine if the query will produce a fesult; wherein the step of providing an
instance-to-object bitmap comprises generating the instance-to-object bitmap by: computing
paths from instances to neighboring objects by determining a path from an instance in an object
to an instance in a neighboring object; and computing a path from an instance to a non-
neighboring object by merging a path from an instance in a first object to an instance in a second
object with a computed path from said instance in said second object to said non-neighboring

object. as claimed in conjunction with remaining claims provisions.
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Application/Control Number: 11/027,585 Page 4
Art Unit: 2164

The dependent claims 3-5, being further limiting to the independent claims, definite and

enabled by the Specification also allowed.

Comments

The date on which the petition under 37 CFR 1.136(a) and the appropriate
extension fee have been filed is fhg date for purposes of determining the period of extension
and the corresponding amount of the fee. In no case may an applicant reply outside the
SIX (6) MONTH statutory period or obtain an extension for more than FIVE (5)
MONTHS beyond the date for reply set forth in an Office action. A fully responsive reply
must be timely-ﬁled to avoid aﬁandonment of this application.
Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the
issue fee. Such submissions should be clearly labeled "Comments on Statement of Reasons
. for AlloWance.”

As allowable subject matter has been indicated, Applicant’s response must either comply
with all formél requirements or specifically traverse each requirement not complied with. See 37

CRF 1.111(b) and MPEP section 707.07(a).

Response to Arguments
Applicant's arguments with respect to claim1, 6-27 have been considered but are moot in

view of the new ground(s) of rejection.
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Application/Control Number: 11/027,585 Page 5
Art Unit: 2164

The amendment filed on 2/26/07 raises new 112 rejections. Therefore the action is made

non final

Other Prior Art Made of Record
1.Mizutani et al. (US Patent No. 5,748,953) discloses a neighboring plural-character bitmap
search.
2. Berman et al. (US Patent No. 5,760,773) discloses the relation between the instance and
ébject.
3. Scheinkman et al. (US Patent No. 5,848,424) disclose hypertext browser displays hypertext
pages and indicates draggable element on display pages also display a drop target.
4, Anderson et al.(US Patent No. 6,282,551) discloses an electronic spreadsheet system
including a notebook interface having a of pages.
5. Schmitt (US Patent No. 5,983,220) discloses a database evaluating system focusing on

ranking and evaluating stored data.

Points of Contact
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Sana Al-Hashemi whose telephone number is 571-272-4013.

The examiner can normally be reached on 8 Am-4:30Pm.
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Application/Control Number: 11/027,585 Page 6
Art Unit: 2164

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Charles Rones can be reached on 571-272-4085. The fax phone number for the
organization where this application or proceeding is assigned is 571-273;-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR .
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).

/Sana Al-Hashemi/
Primary Examiner, Art Unit 2164
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
P.O. Box 1450

ﬁw);aﬁ;i;;g\g{rgima 22313-1430
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
11/027,585 12/29/2004 Yaniv Gvily 017900-000720US
CONFIRMATION NO. 8299
YANIV GVILY IMPROPER CPOA LETTER
500 FREMONT STREET, SUITE B

MENLO PARK, CA 94025

T

Date Mailed: 07/11/2008

NOTICE REGARDING POWER OF ATTORNEY

This is in response to the Power of Attorney filed 07/01/2008. The Power of Attorney in this application is not
accepted for the reason(s) listed below:

» The revocation is not signed by the applicant, the assignee of the entire interest, or one particular principal
attorney having the authority to revoke.

/mnguyen/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Electronic Acknowledgement Receipt

EFS ID: 3549209
Application Number: 11027585
International Application Number:
Confirmation Number: 8299

Title of Invention:

Relation path viability prediction

First Named Inventor/Applicant Name:

Yaniv Gvily

Correspondence Address:

YANIV GVILY

500 FREMONT STREET, SUITE B

MENLO PARK CA
us

94025

Filer:

Kurt M. Maschoff/Edith Martin

Filer Authorized By:

Kurt M. Maschoff

Attorney Docket Number:

017900-000720US

Receipt Date: 01-JUL-2008
Filing Date: 29-DEC-2004
Time Stamp: 13:54:26

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

no

File Listing:
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Document - . File Size(Bytes) Multi Pages
Number Document Description File Name /Message Digest| Part/.zip| (if appl.)
1999P00011US02_S20009R 371687
1 Power of Attorney E_PowerofAttorney_and_Ch no 1
angeofCorreSpondenceAddr e125¢c4bb840beaalad9b0556b0e500d
ess.pdf 12516062
Warnings:
Information:
Total Files Size (in bytes): 371687

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shown on this Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary
components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the
International Application Number and of the International Filing Date (Form PCT/RO/105) will be issued in due
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement
Receipt will establish the international filing date of the application.
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PTO/SB/81 (01-06)
Approved for use through 12/31/2008. OMB 0651-0035

_ U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGE
Under the Pa k Reduction Act of 1895, no parsons are uired to respond to a collection of information unless it displays a valid OMB controf number.
r EPP““E"“ Number 11/027,585
POWER OF ATTORNEY Flling Date 12/29/2008
and ;i;st Named Inventor g?ni" f‘t’,,i%%mi —
. e elation Pa 1 ty Prediction
R NDICATION Fomae RESS  [awurm
Examiner Name San A. Al Hashemi
\_ . ) Attorney Docket Number 1899P00011US0> (S20.Q09R:

| hereby revoke all previous powers of attomey given in the above-identified application.

| hereby appoint:

B Practitioners associated with the Customer Number: 52025
OR

D Practitioner(s) named below;

Name Registration Number

as my/our attorney(s) or agent(s) to prosecute the appiication identified above, and to transact all business in the United States Patent and
Trademark Office connected therewith. i

Please recognize or change the correspondence address for the above-identified application to:

The address associated with the above-mentioned Customer Number:
OR

D The address associated with Customer Number:
OR

Firm or
Individual Name

Address

City | State 'Zip

Country

Telephone ] Email

! am the:
Applicantinventor.

D Assignee of record of the entire interest. See 37 CFR 3.71,
Statement under 37 CFR 3.73(b} is enclosed. (Form PTO/SB/96)

P SIGNAT% }f Applicant or Assignee of Record

Signature / S /S T [Date 14 0[*0?

Name Itsik_Onfus Telephone

Titleand Company | Vice “Président Finance, SAP Portals Israel Ltd., Ra'anana Israel

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit muttiple forns if more than one

signature is required, see below”.

[___I *Total of forms are submitted.

This colfection of Information is required by 37 CFR 1.31, 1.32 and 1.33. The I 1is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Canfidentiality is govemed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated 10 take 3 minutes
to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, shouid be sent to the Chief information Officer,
U.S. Patent and Trademark Office, U.S, Department of Commerce, P.0. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION No.
11/027,585 12/29/2004 Yaniv Gvily 017900-000720US 8299
7590 06/30/2008 |
EXAMINER
YANIV GVILY
500 FREMONT STREET, SUITE B AL HASHEMI, SANA A

MENLO PARK, CA 94025

| ART UNIT | PAPER NUMBER
2164
| MAIL DATE | DELIVERY MODE
06/30/2008 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.
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Application No. Applicant(s)
11/027,585 GVILY ET AL.
Office Action Summary Examiner ArtUnit
Sana Al-Hashemi 2164

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 26 February 2007.
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 1-24 is/are pending in the application.
4a) Of the above claim(s) _____is/are withdrawn from consideration.
5)X Claim(s) 2-5 is/are allowed.
6)X] Claim(s) 1, 6-24 is/are rejected.
7)[] Claim(s) _____is/are objected to.
8)] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)_] The drawing(s) filed on is/are: a)[_] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)LJAIl  b)[]Some * c)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) |:| Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)

2) ] Notice of Draftsperson’s Patent Drawing Review (PT0-948) Paper No(s)/Mail Date. ___

3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice of Informal Patent Application
Paper No(s)/Mail Date ______. 6) |:| Other:

U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-08) Office Action Summari Part of PaE;ar No./Mail Date 20080626
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Application/Control Number: 11/027,585 Page 2
Art Unit: 2164

DETAILED ACTION
This action is issued in response to applicant filed amendment filed on 2/8/06.
Claims 1, 6-24 were amended. No claims were added. None were canceled.

Claims 1, 6-24 are pending. Claims 2-5 are allowed.

Claim Rejections - 35 USC § 112

The following is a quotation of the second paragraph of 35 U.S.C. 112:

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the
subject matter which the applicant regards as his invention.

Claims 1, 6-24 rejected under 35 U.S.C. 112, second paragraph, as being indefinite for
failing to particularly point out and distinctly claim the subject matter which applicant regards as
the invention. Claims 1, 13, and 17, disclose the term “comprising” twice. It is unclear to the
examine on which one is part of the preamble or which "comprising" is used to distinct between
the preamble and the body of the claim.

Claim 7, discloses the “means” which is rejected under 112 6™ paragraph, where means
plus function language is used to define the characteristics of a machine or manufacture
invention, such language must be interpreted to read on only the structures or materials disclosed
in the specification and “equivalents thereof” that correspond to the recited function. Two en
banc decisions of the Federal Circuit have made clear that the USPTO is to interpret means plus

function language according to 35 U.S.C. § 112, sixth paragraph. In re Donaldson, 16 F.3d 1189,

Page 206 of 342 IPR2025-00623
UIPATH EXHIBIT 1022



Application/Control Number: 11/027,585 Page 3
Art Unit: 2164

1193, 29 USPQ2d 1845, 1848 (Fed. Cir. 1994) (en banc); In re Alappat, 33 F.3d 1526, 1540, 31

USPQ2d 1545, 1554 (Fed. Cir. 1994) (en banc).

Allowable Subject Matter

Claims 2-5 are allowed.

The following is a statement of reasons for the indication of allowable subject matter:

Regarding Claim 2, the prior art fails to disclose, teach or suggest the claimed provision
in an information system comprising objects, instances of said objects and relationships between
at least some of said objects and said instances of said objects, a method for predicting whether a
query will produce a result, the method comprising the steps of: providing an instance-to-object
bitmap which indicates whether instances of objects are related to other objects; and accessing
the bitmap to determine if the query will produce a result; wherein the step of providing an
instance-to-object bitmap comprises generating the instance-to-object bitmap by: computing
paths from instances to neighboring objects by determining a path from an instance in an object
to an instance in a neighboring object; and computing a path from an instance to a non-
neighboring object by merging a path from an instance in a first object to an instance in a second
object with a computed path from said instance in said second object to said non-neighboring

object. as claimed in conjunction with remaining claims provisions.
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Application/Control Number: 11/027,585 Page 4
Art Unit: 2164

The dependent claims 3-5, being further limiting to the independent claims, definite and

enabled by the Specification also allowed.

Comments

The date on which the petition under 37 CFR 1.136(a) and the appropriate
extension fee have been filed is the date for purposes of determining the period of extension
and the corresponding amount of the fee. In no case may an applicant reply outside the
SIX (6) MONTH statutory period or obtain an extension for more than FIVE (5)
MONTHS beyond the date for reply set forth in an Office action. A fully responsive reply
must be timely filed to avoid abandonment of this application.
Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the
issue fee. Such submissions should be clearly labeled "Comments on Statement of Reasons
for Allowance."

As allowable subject matter has been indicated, Applicant’s response must either comply
with all formal requirements or specifically traverse each requirement not complied with. See 37

CRF 1.111(b) and MPEP section 707.07(a).

Response to Arguments
Applicant's arguments with respect to claim1, 6-27 have been considered but are moot in

view of the new ground(s) of rejection.
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Application/Control Number: 11/027,585 Page 5
Art Unit: 2164

The amendment filed on 2/26/07 raises new 112 rejections. Therefore the action is made

non final

Other Prior Art Made of Record
1.Mizutani et al. (US Patent No. 5,748,953) discloses a neighboring plural-character bitmap
search.
2. Berman et al. (US Patent No. 5,760,773) discloses the relation between the instance and
object.
3. Scheinkman et al. (US Patent No. 5,848,424) disclose hypertext browser displays hypertext
pages and indicates draggable element on display pages also display a drop target.
4. Anderson et al.(US Patent No. 6,282,551) discloses an electronic spreadsheet system
including a notebook interface having a of pages.
5. Schmitt (US Patent No. 5,983,220) discloses a database evaluating system focusing on

ranking and evaluating stored data.

Points of Contact
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Sana Al-Hashemi whose telephone number is 571-272-4013.

The examiner can normally be reached on 8Am-4:30Pm.
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Application/Control Number: 11/027,585 Page 6
Art Unit: 2164

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Charles Rones can be reached on 571-272-4085. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).

/Sana Al-Hashemi/
Primary Examiner, Art Unit 2164
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
P.O. Box 1450

ﬁw);aﬁ;i;;g\g{rgima 22313-1430
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
11/027,585 12/29/2004 Yaniv Gvily 017900-000720US
CONFIRMATION NO. 8299
YANIV GVILY IMPROPER CPOA LETTER
500 FREMONT STREET, SUITE B

MENLO PARK, CA 54025 T

Date Mailed: 06/11/2008

NOTICE REGARDING POWER OF ATTORNEY

This is in response to the Power of Attorney filed 05/21/2008. The Power of Attorney in this application is not
accepted for the reason(s) listed below:

» The revocation is not signed by the applicant, the assignee of the entire interest, or one particular principal
attorney having the authority to revoke.

/vvan/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFIGE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450
ia, Virginia 22313-1450
www.spto.gov
[ APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT ] ATTY.DOCKET NOJ/TITLE l
11/027,585 12/29/2004 Yaniv Gvily 017900-000720US
' CONFIRMATION NO. 8299
" 59734 POWER OF ATTORNEY NOTICE

TOWNSEND AND TOWNSEND AND CREW, LLP

s TWO EMBARCADERO CENTER |"mmlmﬂ!"mI’lﬂﬂlﬂ)ﬂ%‘mﬂmmmwI]]lwﬂ]mlmﬂ““

EIGHTH FLOOR
SAN FRANCISCO, CA 94111

Date Mailed: 06/02/2008

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 05/16/2007.

» The withdrawal as attorney in this application has been accepted. Future correspondence will be mailed to the
new address of record. 37 CFR 1.33.

/magraves/

Office of Initial Patent Examination (571) 272-4000 or 1-800-PTO-9199
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
P.O. Box 1450

Alexandria, Virginia 22313-1450
www.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
11/027,585 12/29/2004 Yaniv Gvily 017900-000720US
CONFIRMATION NO. 8299
59734 POWER OF ATTORNEY NOTICE
TOWNSEND AND TOWNSEND AND CREW, LLP
TWO EMBARCADERD CENTER O

EIGHTH FLOOR
SAN FRANCISCO, CA 94111

Date Mailed: 06/02/2008

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 05/16/2007.

» The withdrawal as attorney in this application has been accepted. Future correspondence will be mailed to the
new address of record. 37 CFR 1.33.

/magraves/

Office of Initial Patent Examination (571) 272-4000 or 1-800-PTO-9199
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Electronic Acknowledgement Receipt

EFS ID: 3333830
Application Number: 11027585
International Application Number:
Confirmation Number: 8299

Title of Invention:

Relation path viability prediction

First Named Inventor/Applicant Name:

Yaniv Gvily

Correspondence Address:

YANIV GVILY

500 FREMONT STREET, SUITE B

MENLO PARK CA
us

94025

Filer:

Kurt M. Maschoff/Edith Martin

Filer Authorized By:

Kurt M. Maschoff

Attorney Docket Number:

017900-000720US

Receipt Date: 21-MAY-2008
Filing Date: 29-DEC-2004
Time Stamp: 09:47:28

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

no

File Listing:
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Document — . File Size(Bytes) Multi Pages
Number Document Description File Name /Message Digest| Part/.zip| (if appl.)
1999P00011US02 S20009R 607628
1 Power of Attorney E_Executed_POAandChang no 5
eOfCOrreSpOndenCeAddreSS. ce6467606b0b7495763a5bd6a850bbs
pdf €329c602e
Warnings:
Information:
Total Files Size (in bytes): 607628

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shown on this Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary
components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the
International Application Number and of the International Filing Date (Form PCT/RO/105) will be issued in due
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement
Receipt will establish the international filing date of the application.
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PTO/SBIB1 (01-06)
Approved for use through 12/3172008. OMB 0651-0035

U.S. Patant and Trademark Office; U.S. DEPARTMENT OF COMMERCE
to respond to a colleciion of information unless it displays a valid OMB control:-number.

11/027,585

_ Under the Paperwork Reduction Act of 1998, no persons are I
pplication Number

Filing Date

12/29/2008

POWER OF ATTORNEY First Named inventor vaniv Gvilv .
and Title Relation Path Viability Prcdiction
CORRESPONDENCE ADDRESS iy i
INDICATION FORM Examine: Name <ans A AL Hashemi
\. ‘Attomey Docket Number 1999p00011US02 (S20,009R

| hereby revoke all previous powers of attorney given in the above-identified application.

! hereby appoint:

B Practitioners associated with the Customer Number:
OR

D Practitioner(s).named below:

52025

Name

Registration Number

Trademark Office connected therewith.

as mylour attomey(s) or agent(s) to prosecute the application identified above, and-to transact all business in the United States Patent and

OR

D The-address associated with Customer Number:
OR

Please recognize or.change the comespondence address for the above-identified application to:

The address associated with the above-mentioned Customer Number:

Firmor
Individual Name

Address

City

l State

l Zip

Country

Telephone

1 Email

| am the:
~
Applicantinventor.

[

Assignee of record of the entire interest. See 37 CFR 3.71.
Statement under 37 CFR 3.73(b} iaenclosglly (Form PTO/SB/36)

plicant or Assigneé of Record

e

Signature i.V. lbate May 21, 2008
Name Harald Hagedord [ Telephone
Title and Company | Director IP Portfblio Development, SAP AG, Wslldorf, Germany

NOTE: Signatures of all the inventors or assignees of record of
signature is required, see below”.

3 entire i

or their rep

)

are required. Submit mulliple forms if more than one

D *Total of

forms are submitted.

e ————rr—r—
This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obtain or retain a benefit by the public which is.lo file (and

by the USPTO to p! ) an appli C lity is

to plete, induding g

ing, preparing, and submitting tﬁ’e com,

d by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is
pleted application form to the USPTO. Time will vary dep

d to take 3 2
ing upon the individual case. Any

comments on the amount of time you require 1o complele this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Palent and Trademark Office, U.S. Depariment of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, calf 1-800-PT0-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, pléase be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested informaticn, the U.S. Patent and Trademark Office may not be able to
‘process and/or examing your submission, which may result in termination of proceedings or
abandonment of the. application or.expiration of the patent.

The information provided,by you in this form will be subject.to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act {5 U.S.C..552) and thé Privacy Act (5 U.S.C 552a). Records from
this system of records: may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

A record from this system of records. may be disclosed, as a routine use, in the course: of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from thé Member with respect to the subject matter of the
record.

A record in this. system of records may be disclosed, as a routine use; to a contractor of the.
Agency having need for the information in order-to:perform a contract. Recipients of
information shall be required to.comply with the requiréments of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to.the International Bureau-of the
World Intellectual Property Organization,.pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy-Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records' management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations. about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after

‘either publication of the application pursuantto.35 U.S.C. 122(b) or issuance of a patent

pursuant to 35 U.S.C. 151. Further, a record may be.disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

A record from this system of records may be disciosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware 6f a violation or potential
violation of law or regulation.
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Commissioner for Patents
United States Patent and Trademark Office
P.O. Box 1450
Alexandria, VA 22313-1450
RADE CO PY M Al LED . www.usplo.gov
TOWNSEND AND TOWNSEND AND CREW LLP . :
" TWO EMBARCADERO CENTER, EIGHTH FLOOR U (,T 2 9 2007
SAN FRANCISCO CA 94111
Inre Application of - . . : OFFICE OF PETlT 0
GVILY, et al. ' : :
. Application No. 11/027,585 : DECISION ON PETITION
Filed: December 29, 2004 : TO WITHDRAW

Attorney Docket No. 017900-000720US : FROM RECORD

— -—. Tnis.is.a.decision-on-the-Reguest-to-Withdraw-as-attorney-or-agent-of record under 37 CFR. § 1.36(b);”
filed May 16, 2007.

The reqguest is APPROVED.
. A grantable request to withdraw as attorney/agent of record must be signed by every
attorney/agent seeking to withdraw or contain a clear indication that one attorney is signing on behaif
T of another/others. A request to withdraw will not be approved unless at least 30 (thirty) days would
remain between the date of approval and the later of the expiration date of a time to flle a response
or the expiration date of the maximum time period which can be extended under 37 C.F.R. § 1.136(a).

The reqguest was signed by Philip H. Albert on behalf of all attorneys of record. All attorneys/agents
associated have been withdrawn. Applicant Is reminded that there Is no attorney of record at this
time. . . .

The request to change the correspondence of record is not acceptable as the requested
~ correspondence address Is not that of: (1) the first named signing inventor; or (2) an intervening
assignee of the entire interest under 37 C.F.R 3.71. All future communications from the Office will be
directed to the first named signing inventor at the first copied address below until otherwise properly
- notified by the applicant.

Telephone inquirles concerning this decision should be directed to the undersigned at (571) 272-7253.

Petitions Examiner
Offlce of Petitions

cc: YANIV GVILY
. 500 FREMONT STREET, SUITE B
MENLO PARK, CA 84025

cc: SAP AG C/0 BUCKLEY, MASCHOFF & TALWALKAR LLC
S0 LOCUST AVENUE
NEW CANAAN, CT 06840
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents
United States Patent and Trademark Office
P.O. Box 1450
Alexandria, VA 22313-1450
S : COPY MA'LED www.usplo.gov
TOWNSEND AND TOWNSEND AND CREW, LLP
TWO EMBARCADERO CENTER, EIGHTH FLOOR O CT 2 9 2007
SAN FRANCISCO CA 94111
GVILY, et al. ‘ . :
Application No. 11/027,585 : DECISION ON PETITION
Filed: December 29, 2004 : - TO WITHDRAW

Attorney Docket No. 017900-000720US : FROM RECORD

This Is a decision on the Request to Withdraw as attorney or agent of record under 37 C.FR. § 1.36(b),
filed May 16, 2007.

The request is APPROVED.

A grantable request to withdraw as attorney/agent of record must be signed by every
attorney/agent seeking to withdraw or contain a clear indication that one attorney is signing on behalf
of another/others. A request to withdraw will not be approved unless at least 30 (thirty) days would
remain between the date of approval and the later of the expiration date of a time to file a response
or the expiration date of the maximum time period which can be extended under 37 C.F.R. & 1.136(a).

The request was signed by Philip H. Albert on behalf of all attorneys of record. All attorneys/agents
associated have been withdrawn. Applicant is reminded that there is no attorney of record at this’
time.

The request to change the correspondence of record is not acceptable as the requested
correspondence address IS not that of: (1) the first named signing inventor; or (2) an intervening
assignee of the entire interest under 37 C.FR 3.71. All future communications from the Office will be
directed to the first named signing inventor at the first copied address below until otherwise properly
notified by the applicant.

Telephone inquiries concerning this decision should be directed to the undersigned at (571) 272-7253.

Petitions Examiner
Office of Petitions

cc: YANIV GVILY :
- 500 FREMONT STREET, SUITE B
MENLO PARK, CA 94025

cc: SAP AG C/0 BUCKLEY, MASCHOFF & TALWALKAR LLC |
50 LOCUST AVENUE
NEW CANAAN, CT 06840
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PTQ/SB/83 (09-04)

-

-

Application Number 11/027585
REQUEST FOR WITHDRAWAL | Application Date 12/29/2004
AS ATTORNEY OR AGENT . First Named Inventor Yaniv Gvily
AND CHANGE OF Art Unit 2164
CORRESPONDENCE ADDRESS | Examiner Name Unassigned
Attorney Docket Number | 017900-000720US j

L]
[
X

The reasons for this request are:

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

Box 1450

all the attorneys/agents of record

v

Please withdraw me as attorney or agent for the above identified patent application, and

all the aftorneys/agénts (with registration numbers) listed on the attached paper(s), or

all the attorneys/agents associated with Customer Number

59734

NOTE: This box can only be checked when the power of attorney of record in the application is to all the

practitioners associated with a customer number.

Client requests transfer of matter listed below.

CORRESPONDENCE ADDRESS

1. D The correspondence address is NOT affected by this withdrawal.

2. X] Change the correspondence address and direct all future correspondence to:

IZI The address associated with Customer Number: 52025
OR
Firm or
Individual Name | Kurt Maschoff
Address
Buckley, Maschoff & Talwalkar
50 Locust Avenue
City New Canaan State | cT Zip | 06840
Country United States of America

Telephone /_\ﬂ 03) 97;0906

Fax | (203) 972-7627

Signature /)/ W
Name Phitip H. Albert Registration No. | 35 g1
Date May 16, 2007 Telephone No. | 650 326-2400

NOTE: Withdrawal is effective when approved rather than when received. Unless there are at least 30 days between approval of withdrawal and the expiration
date of a time period for response or possible extension period, the request to withdraw is normally disapproved.

61053083 v1
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Electronic Acknowledgement Receipt

EFS ID: 1783001
Application Number: 11027585
International Application Number:
Confirmation Number: 8299

Title of Invention:

Relation path viability prediction

First Named Inventor/Applicant Name:

Yaniv Gvily

Customer Number:

59734

Filer:

Philip H. Albert/Robert Jackson

Filer Authorized By:

Philip H. Albert

Attorney Docket Number:

017900-000720US

Receipt Date: 16-MAY-2007

Filing Date: 29-DEC-2004

Time Stamp: 18:06:23

Application Type: Utility
Payment information:
Submitted with Payment no
File Listing:
Dﬁﬁ;mbgrnt Document Description File Name File Size(Bytes) Pal\:ltu/l.tziip (ifzg:?.)
1 Power of Attorney 01 7900_0(\)3:5&#8_Withdra 42086 no 1

Warnings:
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Information:

Total Files Size (in bytes): 42086

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shown on this Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary
components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the
International Application Number and of the International Filing Date (Form PCT/RO/105) will be issued in due
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement
Receipt will establish the international filing date of the application.
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I hereby certify that this correspondence is being filed via PATENT

oEKI:S-Web v;gg r:l};c U;éte;iogt;tes Patent and Trademark Office Attorney Docket No.: 017900-000720US
: Client Ref. No.: 1999P00011US02

TOWNSEND and TOWNSEND _and CREW LLP

By: 706?/%—&

Paula S. Cunningham

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: ‘ Confirmation No. 8299
Yaniv Gvily et al. Examiner: Sana A. Al Hashemi
Technology Center/Art Unit: 2164

Application No.: 11/027,585
SUPPLEMENTAL AMENDMENT

Filed: December 29, 2004

For: RELATION PATH VIABILITY
PREDICTION

Customer No.: 59734

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

Sir: .
- In response to telephone conference today with Examiner Hashemi regarding the

above-referenced application, please enter the following amendments and remarks:

Amendments to the Claims are reflected in the listing of claims which begins on page 2 of this
paper. '

Remarks/Arguments begin on page 8 of this paper.
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Appl. No. 11/027,585 PATENT
Supplemental Amendment dated February 26, 2007

Amendments to the Claims:

This listing of claims will replace all prior versions, and listings of claims in the application:

Listing of Claims:

Claim 1. (currently amended) In an information system comprising objects,
instances of said objects and relationships between at least some of said objects and said
instances of said objects, wherein at least one relationship is an indirect relationship which is
determined from indirectly related references to said objects, a method for predicting when a
query will produce a result, the method comprising the steps of: ‘

prdviding a set of instance-to-object relations which indicates whether instances
of objects are related to other objects; and

accessing the set to determine when the query will produce a query result; and

outputting a result of the determination.

Claim 2. (previously presented) In an information system comprising objects,
instances of said objects and relationships between af least some of said objects and said
instances of said objects, a method for predicting whether a query will produce a result, the
method comprising the steps of:

providing an instance-to-object bitmap which indicates whether instances of
objects are related to other objects; and

accessing the bitmap to determine if the query will produce a result;

wherein the step of providing an instance-to-object bitmap comprises generating
the instance-to-object bitmap by:

computing paths from instances to neighboring objects by determining a path
from an instance in an object to an instance in a neighboring object; and

computing a path from an instance to a non-neighboring object by merging a path
from an instance in a first object to an instance in a second object with a computed path from

said instance in said second object to said non-neighboring object.

p&geedefst 342 : IPR2025-00623
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Appl. No. 11/027,585 PATENT
Supplemental Amendment dated February 26, 2007

Claim 3. (original) The method of claim 2, wherein the step of computing a path

from an instance to a non-neighboring object is repeated.

Claim 4. (original) The method of claim 2, wherein the step of computing a path
from an instance to a non-neighboring object is repeated until relation paths of a predetermined

length are computed.

Claim 5. (original) The method of claim 3, wherein the step of providing an
instance-to-object bitmap comprises providing an instance-to-object bitmap which indicates
whether each instance of an object is related to all other objects by a relation path having a length

equal to or lower than a predetermined length.

Claim 6. (original) The method of claim 1, wherein the step of providing
comprises providing an instance-to-object bitmap indicating whether each instance of an object
is related to all other objects by a relation path having a length equal to or lower than a

predetermined length.

Claim 7. (currently amended) An information system comprising objects,
instances of said objects, relationships between at least some of said objects and said instances of
said objects wherein at least one relationship is an indirect relationship which is determined from
indirectly related references to said objects, and an instance-to-object bitmap indicating whether

instances of objects are related to other objects; and means for outputting the instance-to-object

bitmap in a computer-readable form.

Claim 8. (original) The information system of claim 7, wherein said instance-to-
object bitmap indicates whether an instance of an object is related to other objects by a relation

path having a length equal to or lower than a predetermined length.

Claim 9. (original) The information system of claim 7, further comprising means
for aborting a query from an instance to an object when said instance-to-object bitmap indicates

that the instance is not related to the object.

Pagexd8ldt 342 IPR2025-00623
UIPATH EXHIBIT 1022



Appl. No. 11/027,585 PATENT
Supplemental Amendment dated February 26, 2007 :

Claim 10. (previously presented) The information system of claim 7, further
comprising a data navigator interface with at least a draggable element and at least a drop target,

a query being generated when a draggable element is dragged and dropped onto a drop target.

Claim 11. (original) The information system of claim 10, further comprising
means for aborting said query when said instance-to-object bitmap indicates that the draggable

element is not related to the drop target.

Claim 12. (original) The information system of claim 10, further comprising
means for displaying on said interface that a query will not produce any result when said

instance-to-object bitmap indicates that the draggable element is not related to the drop target.

Claim 13. (currently amended) In an information system comprising objects,
instances of said objects and relationships between at least some of said objects and said
instances of said objects wherein at least one relationship is an indirect relationship which is et
determined from indirectly related references to said objects, a method for generatmg an
instance-to- object bitmap, comprising the steps of:

computing paths from instances to neighboring objects by determining a path
from an instance in an object to an instance in a neighboring object; and

| computing a path from an instance to a non-neighboring object by merging a path
from an instance in a first object to an instance in a second object with a computed path from
said instance in said second object to said non-neighboring object; and

outputting the instance-to-obiect bitmap that reflects results of the computed

paths.

14. (original) The method of claim 13, wherein the step of computing a path

from an instance to a non-neighboring object is repeated.

15. (original) The method of claim 13, wherein the step of computing a path
from an instance to a non-neighboring object is repeated until relation paths of a predetermined

length are computed.
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Appl. No. 11/027,585 PATENT
Supplemental Amendment dated February 26, 2007

Claim 16. (original) The method of claim 15, wherein said instance-to-object

bitmap is used to predict whether a query will produce a result.

Claim 17. (currently amended) In an information system comprising objects,
instances of said objects and relationships bétween at least some of said objects and said
instances of said object at least one relationship is an indirect relationship which is net
determined from indirectly related references to said objects, a method for predicting a likelihood
of when a query will produce a query result, the method comprising the steps of :

providihg an object-to-object probability matrix, which indicates a likelihood that
an instance of an object is related to another object; and '

accessing the probability matrix to determine the likelihood the query result will
be produced by the query; and

outputting a result of the accessing. representing the likelihood.

Claim 18. (original) The method of claim 17, wherein the step of providing an
obj éct—to-object probability matrix comprises generating the object-to-object probability matrix
by: .

for eéch object, computing a probability that an instance in an object is related to
a neighboring object; and

computing probabilities that instances in objects are related to non-neighboring

objects using the probabilities computed in the previous step.

Claim 19. (original) The method of claim 18, wherein the step of computing a
probability that an instance in an object is related to a neighboring object comprises:

determining a number of instances in a first object related to a neighboring second
object; and

calculating the probability that an instance in said first object is related to said
neighboring second object by dividing the number of instances in said first object related to said

neighboring second object by a total number of instances in said first object.
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Appl. No. 11/027,585 _ PATENT
Supplemental Amendment dated February 26, 2007

Claim 20. (original) The method of claim 19, wherein the step of computing
probabilities that instances in objects are related to non-neighboring objects comprises:

‘computing a first probability that an instance in a first object is related to a second
object, said second object neighboring said first object;

computing a second probability that an instance in said second object is related to
a third object, said third object neighboring said second object; and

computing a third probability that said first object is related to said third object,
said third object not neighboring said first object, by multiplying said first probability by said
second probability.

Claim 21. (original) The method of claim 19, wherein the step of determining a
number of instances in a first object that are related to a second object comprises using an
instance-to-object bitmap to determine which instances of said first object are related to said

second object.

Claim 22. (original) The method of claim 21, wherein said instance-to-object
bitmap is generated by:

computing paths from instances to neighboring objects by determining a path
from an instance in an object to an instance in a neighboring object; and

computing a path from an instance to a non-neighboring object by merging a path
from an instance in a first object to an instance in a second object with a computed path from

said instance in said second object to said non-neighboring object.

Claim 23. (original) The method of claim 22, wherein the step of computing a

path from an instance to a non-neighboring object is repeated.
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Appl. No. 11/027,585 PATENT
Supplemental Amendment dated February 26, 2007

Claim 24. (currently amended) A computer-readable medium containing
program code and data structures usable in an information system comprising objects, instances
of said objects and relationships between at least some of said objects and said instances of said
objects, wherein at least one relationship is an indirect relationship which is determined from
indirectly related references to said objects, the medium comprising:

at least one data structure representing a set of instance-to-object relations that
indicates whether instances of objects are related to other objects; and

program code for accessing the set to determine when the query will produce a
query result; and

outputting a result of the determination.
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Appl. No. 11/027,585 PATENT
Supplemental Amendment dated February 26, 2007

REMARKS/ ARGUMENTS

Claims 1-24 were pending. Upon entry of this supplemental amendment,
amending claims 1, 7, 13, 17, and 24, claims 1-24 remain pending consideration. Claims 2-5 are

allowed. Applicants aver that no new matter has been added with this response.

CONCLUSION

In view of the foregoing, Applicants believe all claims now pending in this

‘Application are in condition for allowance. The issuance of a formal Notice of Allowance at an

early date is respectfully requested.
If the Examiner believes a telephone conference would expedite prosecution of

this application, please telephone the undersigned at 650-326-2400.

Date: %%& / C 2007

TOWNSEND and TOWNSEND and CREW LLP
Two Embarcadero Center, Eighth Floor

San Francisco, California 94111-3834

Tel: (650) 326-2400

Fax: (650) 326-2422

PHA/psc
60991315 v1

Respectfully submitted,

Rhifip H. Albert
Reg. No. 35,819
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Multipart Description/PDF files in .zip description
Document Description Start End
Supplemental Response or Supplemental Amendment 1 1
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Applicant Arguments/Remarks Made in an Amendment 8 8
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Total Files Size (in bytes): 313513

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shown on this Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary
components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the
International Application Number and of the International Filing Date (Form PCT/RO/105) will be issued in due
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement
Receipt will establish the international filing date of the application.
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I hereby certify that this corregpandence is being facsimile
tronsmitted to the United States Patemt and Trademark Office,

Fax No. 1-571-273-8300 on ___September 14, 2006 .

TOWNSEND and TOWNSEND and CREW LLP

By: % f? l/)/"’V’
Rosano@'{sxpo

- SCEIVED
CENTRAL FAX CENTER

SEP 14 2006

PATENT
Attorney Docket No.: 017900-000720US
Client Ref. No.: 1999P00011US02

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of:
Yaniv Gvily et al.

Application No.: 11/027,585
Filed: December 29, 2004

For: RELATION PATH VIABILITY
PREDICTION

Customer No.: 59734

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Confirmation No. 8299
Examiner: Sana A. Al Hashemi

Technology Center/Art Unit: 2164
AMENDMENT

In response to the Office Action mailed April 28, 2006, please enter the following

amendments and remarks:

Amendments to the Claims are reflected in
paper.

the listing of claims which begins on page 2 of this

Remarks/Arguments begin on page 8 of this paper.
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Appl. No. 11/027,585 PATENT
Amdt. dated September 14, 2006
Reply to Office Action of April 28, 2006

Amendments to the Claims:

This listing of claims will replace all prior versions, and listings of claims in the application:

Listing of Claims;

Claim 1. (currently amended) In an information systetn comprising objects,
instances of said objects and relationships between at least some of said objects and said
instances of said objects, wherein at least one relationship is an indirect relationship which is net
determined from indirectly related references to said eentent-ofthe objects, a method for
predicting whether when a query will produce a result, the method comprising the steps of:
providing a set of instance-to-object relations which indicates whether instances
of objects are related to other objects; and
accessing the set to determine if when the query will produce & result,

Claim 2. (previously presented) In an information system comprising objects,
instances of said objects and relationships between at least some of said objects and said
instances of said objects, a method for predicting whether a query will produce a result, the
method comprising the steps of:

providing an instance-to-object bitmap which indicates whether instances of
objects are related to other objects; and

accessing the bitmap to determine if the query will produce a result;

wherein the step of providing an instance-to-object bitmap comprises generating
the instance-to-object bitmap by:

computing paths from instances to neighboring objects by determining a path
from an instance in an object to an instance in a neighboring object; and

computing a path from an instance to a non-neighboring object by merging a path
from an instance in a first object to an instance in a second object with a computed path from

said instance in said second object to said non-neighboring object.
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Appl. No. 11/027,585 PATENT
Amdt. dated September 14, 2006 : '
Reply to Office Action of April 28, 2006

Claim 3. (original) The method of claim 2, wherein the step of computing a path
from an instance to a non-neighboring object is repeated.

Claim 4. (original) The method of claim 2, wherein the step of computing a path
from an instance to a non-neighboring object is repeated until relation paths of a predetermined

length are computed.

Claim 5. (original) The method of ¢claim 3, wherein the step of providing an
instance-to-object bitmap comprises providing an instance-to-object bitmap which indicates.
whether each instance of an object is related to all other objects by a relation path having a length
equal to or lower than a predetermined length.

Claim 6. (original) The method of claim l,.wherein the step of providing
comprises providing an instance-to-object bitmap indicating whether each instance of an object
is related to all other objects by a relation path having a length equal to or lower than a
predetermined length. | :

Claim 7. (currently amended) An information system comprising objects,
instances of said objects, relationships between at least some of said-objects and said instances of
said objects wherein at least one relationship is an indirect relationship which is net determined
from indirectly related references to said centent-ofthe objects, and an instance-to-object bitmap

indicating whether instances of objects are related to other objects.

Claim 8. (original) The information system of claim 7, wherein said instance-to-
object bitmap indicates whether an instance of an object is related to other objects by a relation

path having a length equal to or lower than a predetermined length.

Claim 9. (original) The information system of claim 7, further comprising means -
for aborting a query from an instance to an object when said instance-to-object bitmap indicates
that the instance is not related to the object.
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Appl. No. 11/027,585 PATENT
Amdt. dated September 14, 2006
Reply to Office Action of April 28, 2006

Claim 10. (currently amended) The information system of claim 7, further
comprising a data navigator interface with at least a draggable element and at least a drop target,
a query being generated when a draggable element is dragged and dropped dreped onto a drop

target.

Claim 11. (original) The information system of claim 10, further comprising
means for aborting said query when said instance-to-object bitmap indicates that the draggable
element is not related to the drop target.

Claim 12. (original) The information system of claim 10, further comprising
means for displaying on said interface that a query will not produce any result when said
instance-to-object bitmap indicates that the draggable element is not related to the drop target.

Claim 13. (currently amended) In an information system comprising objects,
instances of said objects and relationships between at least some of said objects and said
instances of said objects wherein at least one relationship is an indirect relationship which is aet
determined from indirectly related references to said eentent-efthe objects, a method for
generating an instance-to-object bitmap, comprising the steps of:

computing paths from instances to neighboring objects by determining a path
from an instance in an object to an instance in a neighboring object; and

computing a path from an instaoce to a non-neighboring object by merging a path
from an instance in a first object to an instance in a second object with a computed path from

said instance in said second object to said non-neighboring object.

14, (original) The method of claim 13, wherein the step of computing a path

from an instance to a non-neighboring object is repeated.

15. (original) The method of ¢claim 13, wherein the step of computing a path
from an instance to a non-neighboring object is repeated until relation paths of a predetermined

length are computed.
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Appl. No. 11/027,585 PATENT

Amdt. dated September 14, 2006
Reply to Office Action of April 28, 2006

Claim 16. (original) The method of claim 15, wherein said instance-to-object
bitmap is used to predict whether a query will produce a result.

Claim 17. (cumrently amended) In an information system comprising objects,
instances of said objects and relationships between at least some of said objects and said
instances of said object at least one relationship is an indirect relationship which is et
determined from indirectly related references to said content-of the objects, a method for
predicting a likelihood of whether when a query will produce a result, the method comprnising the

steps of :
providing an object-to-object probability matrix, which indicates a [ikelihood that

an instance of an object is related to another 6bject; and

accessing the probability matrix to determine a the likelihood that-the-query-will
produce-a the result will be produced by the query.

Claim 18. (original) The method of claim 17, wherein the step of providing an
object-to-object probability matrix comprises generating the obje'ct-to-obj ect probability matrix
by:
: for each object, computing a probability that an instance in an object is related to
a neighboring object; and

computing probabilities that instances in objects are related to non-neighboring
objects using the probabilities computed in the previous step.

Claim 19. (original) The method of claim 18, wherein the step of computing a
probability that an instance in an object is related to a neighboring object comprises:

determining a number of instances in a first object related to a neighboring second
object; and

calculating the probability that an instance in said first object is related to said
neighboring second object by dividing the number of instances in said first object related to said

neighboring second object by a total number of instances in said first object.
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Appl. No. 11/027,585
Amdt. dated September 14, 2006
Reply to Office Action of April 28, 2006

PATENT

Claim 20. (original) The method of ¢laim 19, wherein the step of computing
probabilities that instances in objects are related to non-neighboring objects comprises:

computing a first probability that an instance in a first object is related to a second

object, said second object neighboring said first object;
computing a second probability that an instance in said second object is related to

a third object, said third object neighboring said second object; and

computing a third probability that said first object is related to said third object,
said third object not neighboring said first object, by multiplying said first probability by said
second probability.

] Claim 21. (original) The method of claim 19, wherein the step of determining a
number of instances in a first object that are related to a second object comprises using an
_ instance-to-object bitmap to determine which instances of said first object are related to said

second object.

Claim 22. (original) The method of claim 21, wheréin said instance-to-object
bitiap is generated by:

computing paths from instances to neighboring objects by determining a path
from an instance in an object to an instance in a neighboring object; and

computing a path from an instance to a non-neighborting object by merging a path
from an instance in a first object to an instance in a second object with a computed path from

said instance in said second object to said non-neighboring object.

Claim 23. (original) The method of claim 22, wherein the step of computing a
path from an instance to a non-neighboring object is repeated.

Dana A AnfQ
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Appl. No, 11/027,585 PATENT
Amdr. dated September 14, 2006
Reply to Office Action of April 28, 2006

Claim 24. (currently amended) A computer-readable mediwm containing
program code and data structures usable in an information systern comprising objects, instances
of said objects and relationships between at least some of said objects and said instances of said
objects, wherein at least one relationship is an indirect relationship which is aet determined from
indirectly related references to said eentent-ef-the objects, the medium comprising:

at least one data structure representing a set of instance-to-object relations that
indicates whether instances of objects are related to other objects; and

program code for accessing the set to determine if when the query will produce a

result.
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CENTRAL FAX CENTER
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Appl. No. 11/027,585
Amdt. dated September 14, 2006
Reply to Office Action of April 28, 2006

REMARKS/ARGUMENTS
Claims 1-24 were pending. Upon entry of this amendment, amending claims 1, 7,
10, 13, 17, and 24, claims 1-24 remain pending consideration. Claims 1, 7, 13, and 24 stand
rejected under 35 U.S.C. §112, first paragraph, as failing to coxﬁply with the written description
requirement. Claims 6, 8-12, and 14-23 stand rejected under 35 U.S.C. §112, first paragraph
since they depend from the rejected claims. Claims 2-5 are allowed. Applicants aver that no new
matter has been added with this response.

§112 Rejections
In the Office Action, the Examiner rejected claims 1, 7, 13, and 24 and their

dependents under 35 U.S.C. §112, first paragraph. The Examiner stated that the claims contain
subject matter “wherein at least on relationship is not determined by the content of the objects™
was not described in the specification. Applicants amended the claims in the previous response
amending “wherein at least on relationship is not determined by the content of the objects” to
“wherein at least one relationship is an indirect relationship which is not determined from
content of the objects” which is assumed what the Examiner apparently meant to state in the
Office Action dated April 28, 2006. The Applicants have amended claims 1, 7, 13, 17, and 24 to
more clearly recite the invention. Applicants submit that the amendments overcome the
rejections and are supported in the specification of the parent patent application 09/606,872, now
U.S. Patent no. 6,502,094, in at least Figure 1, and column 4, lines 5-37.

Allowable Subject Matter
Applicants appreciate allowance of claims 2-5.

P R nf9
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Appl. No. 11/027,585
Amdt. dated September 14, 2006
Reply to Office Action of April 28, 2006
CONCLUSION
In view of the foregoing, Applicants believe all claims now pending in this

Application are in condition for allowance. The issuance of a formal Notice of Allowance at an

early date is respectfully requested.
If the Examiner believes a telephone conference would expedite prosecution of

this application, please telephone the undersigned at 415-576-0200.

Respectfully submitted,

C. Ban Sullivan
Reg. No. 41,516

TOWNSEND and TOWNSEND and CREW LLP
Two Embarcadero Center, Eighth Floor

San Francisco, California 94111-3834

Tel: 415-576-0200

Fax: 415-576-0300

CBS:rgy
60852679 v1
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e CENTRAL FAX CENTER

SEP 14 2006

PTO/SBI22 (07-08)

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) | Dockat Number (Optional) 017900-000720US

FY 2006
(Fees purguant to the Consalidated Apprapriations Act, 2005 (H.R. 4818).)
Application Number 11/027,585 Filed December 29, 2004
For RELATION PATH VIABILITY PREDICTION
Art Unit 2164 I Examiner Sana A. Al Hasheml
This is a request under the provisions of 37 CFR 1.136(a) to extend the periad for filing a raply in the above identified
application,
The requested extension and fee are as follows (chack time period desired and enter the appropriate fee below):
Fee Small Entlty Fee

[J one month (37 CFR 1.17(a)(1) $120 $80

X Two months (37 CFR 1.17(a)2)) $450 $225 $ 450

[C] Three months (37 CFR 1.17(a)(3)) $1020 $510

[] Four months (37 CFR 1.17(a)@)) $1580 $785

[ Five months (37 CFR 1.17¢a)5) $2160 $1080
[] Applicant claims small entity status. See 37 CFR 1.27.
D A check in the amount of the fee is enclosed.
[0 Payment by credit card. Form PT0-2038 is attached.
IX The Director has already been authorized to charge fees in this application to a Deposit Account.
B The Director is hereby authorized to charge any fees which may be required, or credit any ovetpayn\éN. to

Deposit Account Number _20-1430 . | have enclosed a duplicate copy of this sheet.

WARNING: Information on this form may become public. Credit card information should not be Included on this form.
Provide credit card information and authorization on PTO-2038.

{ am the D applicant/inventor.

D assignee of record of the entire interest. See 37 CFR 3.71.
Statement under 37 CFR 3.73(b) Is enclosed (Form PTQ/SB/96).

attorney or agent of record. Registration Number _ 41,516

D attorney or agent under 3 CFR 1.34.
Registration nu jPacting under 37 CFR 1.34

. @.]/‘Q / September 14, 2006
™) Signaurs - Date

C. Bart Sullivan, Reg. No. 41,516 415-576-0200
Typed or printed name Telephone Number

NOTE: Signatures of all the invantora or agsignees of record of Lha entire interast or thelr representative(s) are requited. Submil multipls forms if mora than
one signature s requived, ses balow.

D Total of forms are submirted.

89/15/2886 TLO111  GBB8BO16 201430 11627585
81 FC:1252 438,60 DA

60869020 v1
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FOR THE PERSONAL ATTENTION OF

EXAMINER Sana A. Al Hashemi

CERTIFICATION OF FACSIMILE TRANSMISSION

I hereby certify that the following documents in re Application of Yaniv Gvily et al., Application
No. 11/027,585, filed December 29, 2004 for RELATION PATH VIABILITY PREDICTION are
being facsimile transmitted to the Patent and Trademark Office on the date shown below,

Documents Attached

1. Transmittal Form, PTO/SB/21 (1 page);
2, Amendment (9 pages); and
3 Extension of Time Request, PTO/SB/22 (1 page, in duplicate).

Number of pages being transmitted, including this page: -13-
Dated: September 14, 2006 @j c. ["}a—{(
"~ Rosario G. @b 0
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RETURN FACSIMILE AT (415) 576-0300

TOWNSEND and TOWNSEND and CREW LLP.
Two Embarcadero Center, Eighth Floor

San Francisco, CA 94111-3834

Telephone: 415-576-0200

Fax: 415-576-0300
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Application No. Applicant(s)
11/027,585 GVILY ET AL.
Office Action Summary Examiner Art Unit
Sana Al-Hashemi 2164

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1) Responsive to communication(s) filed on 08 February 2006.
2a)[J This action is FINAL. 2b)[X] This action is non-final.
3)[] Since this application is in condition for allowance except for formal r’hatters, prosécution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 0.G. 213.

Disposition of Claims

4)X] Claim(s) 1 and 6-24 is/are pending in the application.
4a) Of the above claim(s) is/are withdrawn from consideration.
5)X] Claim(s) 2-5 is/are allowed.
8)X] Claim(s) 1 and 6-24 is/are rejected.
7)1 Claim(s) ____is/are objected to.
8)[] Claim(s) ____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[J The drawing(s) filed on isfare: a)[_] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[T] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)lJAIl b)[]Some * ¢)[] None of:
1.[J Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.[]] Copies of the certified copies of the priority documents have been received in this National Stage
applicaﬁon from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) [ Notice of References Cited (PTO-892) 4) ] interview Summary (PTO-413)
2) [[] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Pap.er No(s)/Mail Date. —_—
3) [X] Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) (] Notice of Informal Patent Application (PTO-152)
Paper No(s)/Mail Date 3/25/05. 6) L] Other:
U,S.Satem and Trademark Office
PTOL-326 (Rev. 7-05) Office Actio Part of Paper No./Mail Date 20210604
age 384"6F 342 B RYYBL 8 EES
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Application/Control Number: 11/027,585 Page 2
Art Unit: 2164

DETAILED ACTION
1. This action is issued in response to applicant filed amendment filed on 2/8/06.
2. Claims 1, 6-24 were amended. No claims were added. None were canceled.

3. Claims 1, 6-24 are pending. Claims 2-5 are allowed.
4. Applicant's arguments filed 2/8/06 have been fully considered but they are not
persuasive.

Claim Rejections - 35 USC § 112

The following is a quotation of the first paragraph of 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the manner and process of making
and using it, in such full, clear, concise, and exact ternis as to enable any person skilled in the art to which it
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode
contemplated by the inventor of carrying out his invention.

Claims 1,7, 13, and 24 are rejected under 35 U.S.C. 112, .ﬁrst paragraph, as failing to
comply with the written description requirement. The claim(s) conta;ins subject matter “wherein
at least one relationship is not determined by the content of the objects” which was not described
in the speciﬁcatiqn insucha way as to reasonably convey to one skilled in the relevant art that
the inventor(s), at the time the application was filed, ha& possession of the clairhed invention.
Applicant state in the remarks filed 8/15/05 the cited limitation is supported in the originally
filed application. Examiner after reviewing the specified portion did not find any support for the
negative limitation. Any negative 'limitation or exclusionary proviso must have basis in the
original disclosure. if alternative elements are positively recited in the specification, they may be

explicitly excluded in the claims. See In re Johnson, 558 F.2d 1008, 1019, 194 USPQ 187, 196
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Application/Control Number: 11/027,585 Page 3
Art Unit: 2164

(CCPA 1977) ("[the] specification, having described the whole, necessarily described the part
remaining."). See also Ex parte Grasselli, 231 USPQ 393 (Bd. App. 1983), aff ’d mem., 738
F.2d 453 (Fed. Cir. 1984). The mere absence.of a positive recitation is not basis for an exclusion.
Any claim containing a negative limitation which does not have basis in the original disclosure
should be rejected under 35 U.S.C. 112, first paragraph, as failing to comply with the written
description requirement.' Note that a lack of literal basis in the specification for a negative
limitation may not be sufficient te establish a prima facie case for lack of descriptive support. Ex
parte Parks, 30 USPQ2d 1234, 1236 (Bd. Pat. App. & Inter. 1993). See MPEP § 2163 - §
2163.07(b) for é. discussion of the written description requirement of 35 U.S.C. 112, first
paragraph.

Claims 6, 8-12, 14-23 are rejected under 35 U.S.C. 112, first paragraph since they depend

from rejected claims and they inherent all their deficiencies.

Allowable Subject Matter
Claims 2-5 are allowed. |
The following is a statement of reasons for the indication of allowable subject matter:
Regarding Claim 2, the prior art fails to disclose, teach or suggest the claimed provision
in an information system comprising objects, instances of said objects and relationships between
at least some of said objects and said instances of said objects, a method for predicting whether a
query will produce a result, tixe method comprising the steps of: providing an instance-to-object

bitmap which indicates whether instances of objects are related to other objects; and accessing
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Application/Control Number: 11/027,585 ' Page 4
Art Unit: 2164

the bitmap to determine if the query will produce a result; wherein the step of providing an
ipstance-t_o-object bitmap comprises generating the instance-to-object bitmap by: computing
paths from instances to neighboring objects by determining a path from an instance in an object
to an instance in a neighboring object; and computing a path from an instance to a non-
neighboring object by merging a path from an instance in a first object to an instance in a second
object witﬁ a computed path from said instance in said second object to said non-neighboring

object. as claimed in conjunction with remaining claims provisions.

The dependent claims 3-5, being further limiting to the independent claims, definite and

enabled by the Specification are also allowed.

Comments
The date on which the petition under 37 CFR 1.136(a) and the appropriate

extension fee have been filed is the date for purposes of determining the period of extension
and the corresponding amount of the fee. In no case may an applicant reply outside the
SIX (6) MONTH statutory period or obtain an extension for more than FIVE (5)
MONTHS beyond the date for reply set forth in an Office action. A fully responsive reply
-must be timely filed to avoid abandonment of this application.

Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should ‘preferably accompany the
issue fee. Such submissions should be clearly labeled "Comments on Statement of Reasons

for Allowance."
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Application/Control Number: 11/027,585 ' Page 5
Art Unit: 2164

As allowable subject matter has been indicated, Applicant’s response must either comply
with all formal requirements or specifically traverse each requirement not complied with. See 37
CRF 1.111(b) and MPEP section 707.07(a).
| Response to Amendment
The amendment filed on 2/8/06 did not resolve the 112 rejected therefore the rejection is

maintained and finalized.

Other Prior Art Made of Record
1.Mizutani et al. (US Patent No. 5,748,953) discloses a neighboring plural-character bitmap
search. |
2. Berman et al. (US Patent No. 5,760,773) discloses the relation between the instance and
object.
3. Scheinkman et al. (US Patent No. 5,848,424) disclose hypertext browser displays hypertext
pages and indicates draggable element on display pages also display a drop target.
4. Anderson et al.(US Patent No. 6,282,551) discloses an electronic spreadsheet system
including a notebook interface having a of pages.
5. Schmitt (US Patent No. 5,983,220) discloses a database evaluating system focusing on

ranking and evaluating stored data.
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Application/Control Number: 11/027,585 Page 6
Art Unit: 2164 ‘

Points of Contact
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Sana Al-Hashemi whose telephone number is 571-272-4013.
The examiner can normally be reached on 8Am-4:30Pm.

If atterhpts to reach the examiner by telephOI;e are unsuccessful, the examiner’s
supervisor, Charles Rones can be reached on 571-272-4085. The fax phone number folr the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the stétus of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Sfatué information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).

Sana Al-Hashemi

Patent Examiner
Technology Center 2100
April 21, 2006
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States Postal Sekr %as first class mail in an envelope addressed to:

Mail Stop AMENDMENT
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

on [l b, 200¢

TOWNSEND and TO %;\ISEND and CREW LLP

PATENT
Attorney Docket No.: 017900-000720US
Client Ref. No.: 1999P00011US02

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of:

Yaniv Gvily et al. -
Application No.: 11/027,585
Filed: December 29, 2004

Examiner:

Confirmation No. 8299

Sana A. Al Hashemi

Technology Center/Art Unit: 2164
AMENDMENT

For: RELATION PATH VIABILITY
PREDICTION

Customer No.: 20350

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

Sir:

In response to the Office Action mailed November 15, 2005, please enter the

following amendments and remarks:

Amendments to the Claims are reflected in the listing of claims which begins on page 2 of this

paper.

Remarks/Arguments begin on page 8 of this paper.
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Appl. No. 11/027,585 PATENT
Amdt. dated February 6, 2006
Reply to Office Action of November 15, 2005

Amendments to the Claims:

This listing of claims will replace all prior versions, and listings of claims in the application:

Listing of Claims:

1. (currently amended) In an information system comprising objects, instances of
said objects and relationships between at least some of said objects and said instances of said

at least

objects, wherein 2

one relationship is an indirect relationship which is not determined from content of the objects, a

method for predicting whether a query will produce a result, the method comprising the steps of:
providing a set of instance-to-object relations which indicates whether instances
of objects are related to other objects; and

accessing the set to determine if the query will produce a result.

2. (previously presented) In an information system comprising objects, instances
of said objects and relationships between at least some of said objects and said ins‘tances of said
_ objects, a method for predicting whether a query will produce a result, the method comprising
the steps of:

providing an instance-to-object bitmap which indicates whether instances of
objects are related to other objects; and

accessing the bitmap to determine if the query will produce a result;

wherein the step of providing an instance-to-object bitmap comprises generating
the instance-to-object bitmap by:

computing paths from instances to neighboring objects by determining a path
from an instance in an object to an instance in a neighboring object; and

computing a path from an instance to a non-neighboring object by merging a path
from an instance in a first object to an instance in a second object with a computed path from

said instance in said second object to said non-neighboring object.
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Appl. No. 11/027,585 PATENT
Amdt. dated February 6, 2006
Reply to Office Action of November 15, 2005

3. (original) The method of claim 2, wherein the step of computing a path from

an instance to a non-neighboring object is repeated.
&

4. (original) The method of claim 2, wherein the step of computing a path from
an instance to a non-neighboring object is repeated until relation paths of a predetermined length

are computed.

5. (original) The method of claim 3, wherein the step of providing an instance-
to-object bitmap comprises providing an instance-to-object bitmap which indicates whether each
instance of an object is related to all other objects by a relation path having a length equal to or

lower than a predetermined length.

6. (original) The method of claim 1, wherein the step of providing comprises
providing an instance-to-object bitmap indicating whether each instance of an object is related to

all other objects by a relation path having a length equal to or lower than a predetermined length.

7. (currently amended) An information system comprising objects, instances of
said objects, relationships between at least some of said objects and said instances of said objects

at least one

wherein a

relationship is an indirect relationship which is not determined from content of the objects, and

an instance-to-object bitmap indicating whether instances of objects are related to other objects.

8. (original) The information system of claim 7, wherein said instance-to-object
bitmap indicates whether an instance of an object is related to other objects by a relation path

having a length equal to or lower than a predetermined length.

9. (original) The information system of claim 7, further comprising means for
aborting a query from an instance to an object when said instance-to-object bitmap indicates that

the instance is not related to the object.
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Appl. No. 11/027,585 PATENT
Amdt. dated February 6, 2006
Reply to Office Action of November 15, 2005

10. (original) The information system of claim 7, further comprising a data
navigator interface with at least a draggable element and at least a drop target, a query being

generated when a draggable element is dragged and droped onto a drop target.

11. (original) The information system of claim 10, further comprising means for
aborting said query when said instance-to-object bitmap indicates that the draggable element is

not related to the drop target.

12. (original) The information system of claim 10, further comprising means for
displaying on said interface that a query will not produce any result when said instance-to-object

bitmap indicates that the draggable element is not related to the drop target.

13. (currently amended) In an information system comprising objects, instances
of said objects and relationships between at least some of said objects and said instances of said

at least

objects wherein a

one relationship is an indirect relationship which is not determined from content of the objects, a

method for generating an instance-to-object bitmap, comprising the steps of:
computing paths from instances to neighboring objects by determining a path
from an instance in an object to an instance in a neighboring object; and |
_ computing a path from an instance to a non-neighboring object by merging a path
from an instance in a first object to an instance in a second object with a computed path from

said instance in said second object to said non-neighboring object.

14. (original).The method of claim 13, wherein the step of computing a path

from an instance to a non-neighboring object is repeated.

15. (original) The method of claim 13, wherein the step of computing a path
from an instance to a non-neighboring object is repeated until relation paths of a predetermined

length are .computed.
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Appl. No. 11/027,585 PATENT
Amdt. dated February 6, 2006
Reply to Office Action of November 15, 2005

16. (original) The method of claim 15, wherein said instance-to-object bitmap is

used to predict whether a query will produce a result.

17. (currently amended) In an information system comprising objects, instances
of said objects and relationships between at least some of said objects and said instances of said

at least one

objects a

relationship is an indirect relationship which is not determined from content of the objects, a

method for predicting a likelihood of whether a query will produce a result, the method
comprising the steps of : _ |
providing an object-to-object probability matrix, which indicates a likelihood that
an instance of an object is related to another object; and
accessing the probability matrix to determine a likelihood that the query will

produce a result.

"18. (original) The method of claim 17, wherein the step of providing an object-
to-object probability matrix comprises generating the object-to-object probability matrix by:
for each object, computing a probability that an instance in an object is related to
a neighboring object; and o
computing probabilities that instances in objects are related to non-neighboring

objects using the probabilities computed in the previous step.

19. (original) The method of claim 18, wherein the step of computing a
probability that an instance in an object is related to a neighboring object comprises:
determining a number of instances in a first object related to a neighboring second
object; and
| calculating the probability that an instance in said first object is related to said
neighboring second object by dividing the number of instances in said first object related to said

neighboring second object by a total number of instances in said first object.
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20. (original) The method of claim 19, wherein the sté;i of computing
probabilities that instances in objects are related to non-neighboring objects comprises:

computing a first probability that an instance in a first object is related to a second
object, said second object neighboring said first object;

computing a second probability that an instance in said second object is related to
a third object, said third object neighboring said second object; and

computing a third probability that said first object is related to said third object,
said third object not neighboring said first object, by multiplying said first probability by said
second probability. |

21. (original) The method of claim 19, wherein the step of determining a number
of instances in a first object that are related to a second object comprises using an instance-to-

object bitmap to determine which instances of said first object are related to said second object.

22. (original) The method of claim 21, wherein said instance-to-object bitmap is
generated by:

computing paths from instances to neighboring objects by determining a path
from an instance in an object to an instance in a neighboring object; and

computing a path from an instance to a non-neighboring object by merging a path
from an instance in a first object to an instance in a second object with a computed path from

said instance in said second object to said non-neighboring object.

23. (original) The method of claim 22, wherein the step of computing a path

from an instance to a non-neighboring object is repeated.
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24. (currently amended) A computer-readable medium containing program code
and data structures usable in an information system comprising objects, instances of said objects

and relationships between at least some of said objects and said instances of said objects,

at least one

wherein 4

relationship is an indirect relationship which is not determined from content of the objects, the

medium comprising:
at least one data structure representing a set of instance-to-object relations that
indicates whether instances of objects are related to other objects; and

program code for accessing the set to determine if the query will produce a result.
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REMARKS/ARGUMENTS
Claims 1, 7, 13, and 24 stand rejected under 35 U.S.C. §112, first paragraph, as

failing to comply with the written description requirement. Claims 3-6, 8-12, and 14-23 stand
rejected under 35 U.S.C. §112, first paragraph since they depend from the rejected claims. Upon
entry of this amendment, claims 1, 7, 13, 17, and 24 are amended, leaving claims 1-24 pending

consideration. Applicants aver that no new matter has been added with this response.

35 U.S.C. §112

In the Office Action, the Examiner rejected claims 1, 7, 13, and 24 and their
dependents under 35 U.S.C. §112, first paragfaph. The Examiner stated that the claims contain
subject matter “wherein at least on relationship is not determined by the content of the objects”
was not described in the specification. The Applicants have amended claims 1, 7, 13, 17, and 24
to more clearly recite the invention. Applicants submit that the amendments overcome the
rejection and are supported in the specification, now U.S. patent 6,502,094, in at least Figure 1,
and column 4, lines 5-37. Applicants note that claim 2 is an independent claim. Claim 2 and

claims 3-5 were inadvertently rejected by the Examiner as depending from claim 1.

Allowable Subject Matter
In the Office Action, the Examiner noted that claims 1-24 would be allowable if

written to overcome rejections according to 35 U.S.C. §112, second paragraph.
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CONCLUSION
In view of the foregoing, Applicants believe all claims now pending in this

Application are in condition for allowance. The issuance of a formal Notice of Allowance at an

early date is respectfully requested.
If the Examiner believes a telephone conference would expedite prosecution of

this application, please telephone the undersigned at 415-576-0200.

Respectfully submitte

C. Bart Su
Reg. No. 41,516

TOWNSEND and TOWNSEND and CREW LLP
Two Embarcadero Center, Eighth Floor

San Francisco, California 94111-3834

Tel: 415-576-0200 Fax: 415-576-0300

CBS:rgy
60683733 v1
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Application No. Applicant(s)
11/027,585 ' GVILY ET AL

Office Action Summary Examiner ArtUnit
Sana Al-Hashemi 2164

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- [f NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 15 August 2005.
2a)[] This action is FINAL. 2b)IZ| This action is non-final. .
3)J Since this application is in condition for allowance except for formal matters, prosecutlon as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X Claim(s) 1-24 is/are pending in the application.
4a) Of the above claim(s) is/are withdrawn from consideration.
5)(] Claim(s) is/are allowed.
6)XJ Claim(s) 1-24 is/are rejected.
7)0J Claim(s) ____is/are objected to.
8)[] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)] The drawing(s) filed on is/are: a)[] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a) (d) or ().
a)(J Al b)(] Some * ¢)[J None of:
1.0 Certified copies of the priority documents have been received.
2.[] cCertified copies of the priority documents have been received in Application No. __
3. Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) X Notice of References Cited (PT0O-892) 4) [ Interview Summary (PTO-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _____
3) X Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) L] Notice of Informal Patent Application (PTO-152)
Paper No(s)/Mail Date 3/25/05. 6) D Other:
US Patent and Trademark Office
PTOL-326 (Rev. 7-05) Office Actiog.Summa Part of Pa /Mail Date 20051101
age 271" 342 TS&%&?&@B&%
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DETAILED ACTION
1. This action is issued in response to applicant filed reissue on 8/15/05.
2. Claims 1-23 were amended. Claim 24 was added. No claims were canceled.

3. Claims 1-24 are pending.

Claim Rejections - 35 USC § 112

The following 1s a qubtation of the first paragraph of 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the manner and process of making
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode
contemplated by the inventor of carrying out his invention.

Claims 1, 7, 13, and 24 are rejected under 35 U.S.C. 112, first paragraph, as failing to
comply with the written description requirement. The claim(s) contains subject matter “wherein
at least one relationship is not determined by the content of the objects” which was not described
in the specification in such a way as to reasonably convey to one skilled in the relevant art that
the inventor(s), at the time the application was filed, had possession of the claimed invention.
Applicant state in the remarks filed 8/15/05 the cited limitation is supported in the originally
filed application. Examiner after reviewing the specified portion did not find any support for the
negative limitation. Any negative limitation or exclusionary proviso must have basis in the
original disclosure. if alternative elements are positively recited in the specification, they may be
explicitly excluded in the claims. See In re Johnson, 558 F.2d 1008, 1019, 194 USPQ 187, 196

(CCPA 1977) ("[the] specification, having described the whole, necessarily described the part

Page 272 of 342 IPR2025-00623
‘ UIPATH EXHIBIT 1022



Application/Control Number: 11/027,585 Page 3
Art Unit: 2164

remaining."). See élso Ex parte Grasselli, 231 USPQ 393 (Bd. App. 1983), aff ’d mem., 738
F.2d 453 (Fed. Cir. 1984). The mere absence of a positive recitation is not basis for anbexclusion.
Any claim containing a negative limitation which does not have basis in the original disclosure
should be rejected under 35 U.S.C. 112, first paragraph, as failing to comply with the written
description requirement. Note that a lack of literal basis in the specification for a negative
limitation may not be sufficient to establish a prima facie case for lack of descriptive support. Ex
parte Parks, 30 USPQ2d 1234, 1236 (Bd. Pat. App. & Inter. 1993). See MPEP § 2163 - §
2163.07(b) fof a discussion of the written description requirement of 35 U.S.C. 112, first
paragraph.

Claims 2-6, 8-12, 14-23 are rejected under 35 U.S.C. 112, first paragraph since they

depend from rejected claims and they inherent all their deficiencies.

Allowable Subject Matter

Claims 1-24 would be allowable if rewritten to overcome the rejection(s) under 35.
U.S.C. 112, 2nd paragraph, set forth in this Office action and to include all of the limitations of
the base claim and any intervening claims.

The following is a statement of reasons for the indication of allowable subject matter:
The prior art fails to discloses or suggests the claimed provision the steps of the system
generating and using an instance-to-object relation which indicates whether instance of objects
are related to other objects of a database. It works by keeping a bit-vector for each instance of

each object in the system. The bit-vector is representative of the existence of a relation from the
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instance to all other classes or objects. In accordance with one embodiment of the present
invention, the vector or bitmap is computed "off-line" before a query is generated. When a query
is requested, the vector or bitmap may be accessed in run-time at low cost, and makes it possible
to predict the results of the query in much iess run-time than would actually be necessary for
executing the qﬁery as claimed in conjunction with remaining claims provisions.

The dependent claims, being further limiting to the independent claims, definite and enabled by

the Specification are also allowed.

Comments

The date on which the petition under 37 CFR 1.136(a) and the appropriate
extension fee have been filed is the date for purposes of determining the period of extension
and the corresponding amount of the fee. In no case may an applicant reply outside the
SIX (6) MONTH statutory period or obtain an exfension for more than FIVE (5)
MONTHS beyond the date for reply set forth in an Office action. A fully responsive reply
must be timely. ﬁled‘to avoid abandonment of this application. |
Any comments considered‘necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably aécompany the
issue fee. Such submissions should be clearly labeled ""Comments on Statement of Reasons
for Allowance."

As allowable subject matter has been indicated, Applicant’s response must either comply
with all formal requirements or specifically traverse each requirement not complied with. Seé 37

CRF 1.111(b) and MPEP section 707.07(a).
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Other Prior Art Made of Record
1. Mizutani et al. (US Patent No. 5,748,953) discloses a neighboring plural-character bitmap
search.
2. Berman et al. (US Patent No. 5,760,773) discloses the relation between the instance and
object.
3. Scheinkman et al. (US Patent No. 5,848,424) disclose hypertext browser displays hypertext
pages and indi(;ates draggable element on display pages also display a drop target.
4. Anderson et al.(US Patent No. 6,282,551) discloses an electronic spreadsheet system
including a notebook interface having a of pages.
5. Schmitt (US Patent No. 5,983,220) discloses a database evaluating system focusing on

ranking and evaluating stored data.
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Points of Contact
Any inquiry concerning this communicafion or earlier communications from the
examiner should be directed to Sana Al-Hashemi whose telephone number is 571-272-4013.
The examiner can normall; be reached on 8Am—4:3OPm.

If attempts to reach the exéminer by telephone are unsuccessful, the examiner’s
supervisor, Charles Rones can be reached on 571-272-4085. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).

ana’Al-Hashemi

Patent Examiner
Technology Center 2100
November 1, 2005
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PATENT
Attorney Docket No.: 017900-000720US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In fe application of:-

Yaniv Gvily et al.
Reissue Application No.: 11/027,585
Filed: December 29, 2004

For: RELATION PATH VIABILITY
PREDICTION

Customer No.: 20350

Confirmation No.: 8299
Examiner: Sana A. Al Hashemi
Technology Center/Art Unit: 2161

AMENDMENT IN RESPONSE TO
COMMUNICATION '

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

Sir:

In response to the communication regarding the non-compliant amendment,

mailed August 3, 2005, please enter the following amendments and remarks:

Amendments to the Claims are reflected in the listing of claims which begins on page 2 of this

paper.

Remarks/Arguments beginvon page 7 of this paper.
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Appl. No. 11/027,585 PATENT
Response to Non-Compliant Amendment

Amendments to the Claims:

This listing of claims will replace all prior versions, and listings of claims in the application:

Listing of Claims:

1. (Currently Amended) In an information system comprising objects, instances
of said objects and relationships between at least some of said objects and said instances of said

objects, wherein at least one relationship is not determined by the content of the objects, a

- method for predicting whether a query will produce a result, the method comprising the steps of:
providing [an] a set of instance-to-object [bitmap] relations which indicates whether
instances of objects are related to other objects; and

accessing the [bitmap] set to determine if the query will produce a result.

2. (Currently Amended) [The method of claim 1,] In an information system

comprising objects, instances of said objects and relationships between at least some of said

objects and said instances of said objects, a method for predicting whether a query will produce a

result, the method comprising the steps of®

providing an instance-to-object bitmap which indicates whether instances of objects are

related to other objects: and

accessing the bitmap to determine if the query will produce a result;

wherein the step of providing an instance-to-object bitmap comprises generating the
instance-to-object bitmap by:

computing paths from instances to neighboring objects by determining a path from an
instance in an object to an instance in a neighboring object; and

computing a path from an instance to a non-neighboring object by merging a path from an
instance in a first object to an instance in a second object with a computed path from

said instance in said second object to said non-neighboring object.

3. (Original) The method of claim 2, wherein the step of computing a path from

an instance to a non-neighboring object is repeated.

Pafjaesduobii342 IPR2025-00623
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Appl. No. 11/027,585 ) PATENT
Response to Non-Compliant Amendment

4. (Original) The method of claim 2, wherein the step of computing a path from
an instance to a non-neighboring object is repeated until relation paths of a predetermined length

are computed.

5. (Original) The method of claim 3, wherein the step of providing an instance-
to-object bitmap comprises providing an instance-to-object bitmap which indicates whether each
instance of an object is related to all other objects by a relation path having a length equal to or

lower than a predetermined length.

6. (Original) The method of claim 1, wherein the step of providing comprises
providing an instance-to-object bitmap indicating whether each instance of an object is related to

all other objects by a relation path having a length equal to or lower than a predetermined length.

7. (Currently Amended) An information system comprising objects, instances of
said objects, relationships between at least some of said objects and said instances of said objects

wherein at least one relationship is not determined by the content of the obijects, and an instance-

to-object bitmap indicating whether instances of objects are related to other objects.

8. (Original) The information system of claim 7, wherein said instance-to-object
bitmap indicates whether an instance of an object is related to other objects by a relation path

having a length equal to or lower than a predetermined length.

9. (Original) The information system of claim 7, further comprising means for
aborting a query from an instance to an object when said instance-to-object bitmap indicates that

the instance is not related to the object.

10. (Original) The information system of claim 7, further comprising a data
navigator interface with at least a draggable element and at least a drop target, a query being

generated when a draggable element is dragged and droped onto a‘drop target.

Pabes 86342 IPR2025-00623
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Appl. No. 11/027,585 . PATENT
Response to Non-Compliant Amendment

11. (Original) The information system of claim 10, further comprising means for
aborting said query when said instance-to-object bitmap indicates that the draggable element is

not related to the drop target.

12. (Original) The information system of claim 10, further comprising means for
displaying on said interface that a query will not produce any result when said instance-to-object

bitmap indicates that the draggable element is not related to the drop target.

13. (Currently Amended) In an information system comprising objects, instances
of said objects and relationships between at least some of said objects and said instances of said

objects_wherein at least one relationship is not determined by the content of the objects, a method

for generating an instance-to-object bitmap, comprising the steps of:
computing paths from instances to neighboring objects by determining a path from an
instance in an object to an instance in a neighboring object; and
computing a path from an instance to a non-neighboring object by merging a path from an
instance in a first object to an instance in a second object with a computed path from

said instance in said second object to said non-neighboring object.

14. (Original) The method of claim 13, wherein the step of computing a path

from an instance to a non-neighboring object is repeated.

15. (Original) The method of claim 13, wherein the step of computing a path
from an instance to a non-neighboring object is repeated until relation paths of a predetermined

| length are computed.

16. (Original) The method of claim 15, wherein said instance-to-object bitmap is

. used to predict whether a query will produce a result.

17. (Currently Amended) In an information system comprising objects, instances

 of said objects and relationships between at least some of said objects and said instances of said

lobjects_ wherein at least one relationship is not determined by the content of the objects, a method

|
|
J
i
|

|
]
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Appl. No. 11/027,585 PATENT
Response to Non-Compliant Amendment » i

for predicting a likelihood of whether a query will produce a result, the method compriéing the
steps of : |
providing an object-to-object probability matrix, which indicates a likelihood that an
instance of an object is related to another object; and
accessing the probability matrix to determine a likelihood that the query will produce a

result.

18. (Original) The method of claim 17, wherein the step of providing an object-
to-object probability matrix comprises generating the object-to-object probability matrix by:
for each object, computing a probability that an instance in an object is related to a
neighboring object; and
computing probabilities that instances in objects are related to non-neighboring objects using

the probabilities computed in the previous step.

19. (Original) The method of claim 18, wherein the étep of computing a
probability that an instance in an object is related to a neighboring object comprises:
determining a number of instances in a first object related to a neighboring second object;
and
calculating the probability that an instance in said first object is related to said neighboring
second object by dividing the number of instances in said first object related to said

neighboring second object by a total number of instances in said first object.

20. (Original) The method of claim 19, wherein the step of computing
probabilities that instances in objects are related to non-neighboring objects comprises:
computing a first probability that an instance in a first Vobject is related to a second object,
said second object neighboring said first object;
computing a second probability that an instance in said second object is related to a third
object, said third object neighboring said second object; and
computing a third probability that said first object is related to said third object, said third
object not neighboring said first object, by multiplying said first probability by said
second probability.
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Appl. No. 11/027,585 - PATENT
Response to Non-Compliant Amendment

21. (Original) The method of claim 19, wherein the step of determining a
number of instances in a first object that are related to a second object comprises using an
instance-to-object bitmap to determine which instances of said first object are related to said

“second object.

22. (Original) The method of claim 21, wherein said instance-to-object bitmap is
generated by:
computing paths from insténces to neighboring objects by determining a path from an
instance in an object to an instance in a neighboring object; and
computing a path from an instance to a non-neighboring object by merging a path from an
instance in a first object to an instance in a second object with a computed path from

said instance in said second object to said non-neighboring object.

23. (Original) The method of claim 22, wherein the step of computing a path

from an instance to a non-neighboring object is repeated.

24, (New) A computer-readable medium containing program code and data

structures usable in an information system comprising objects, instances of said objects and

relationships between at least some of said objects and said instances of said objects, wherein at

least one relationship is not determined by the content of the objects, the medium comprising:

at least one data structure representing a set of instance-to-object relations that indicates

whether instances of objects are related to other objects: and

program code for accessing the set to determine if the query will produce a result.
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Appl. No. 11/027,585 PATENT
Response to Non-Compliant Amendment
1

REMARKS/ARGUMENTS
Claims 1-24 are pending in this reissue application. The broadening amendment

to claim 1 is made in order to more completely claim the invention. The failure to completely
claim the invention was made through inadvertence, and arose without any deceptive intention
on the part of the applicants. For example, claim 1 recited an instance-to-object bitmap for
indicating whether instances of objects are related to other objects, and the invention need not be
limited to the use of bitmaps, although many examples of bitmaps are shown.

Claim 1 was broadened to recite a set of instance-to-object relatioﬁs. This is not
new matter, as it is supported in the originally-filed application at page 9, lines 26-27
(corresponding to column 7, lines 20-23 of the issued patent). Claim 1 is also narrowed to
clarify that at least one relationship is determined by other than the content of the objects.

Claim 24 is a broadened claim directed to an article of manufacture including
functional descriptive material stored on a computer-readable medium and such claim is
permitted under 35 USC §251 and also supports a broadening reissue as set forth in MPEP
§1412.02 (“Reissue for Article Claims Which are Functional Descriptive Material Stored on a

Computer-Readable Medium”).

CONCLUSION
In view of the foregoing, Applicants believe all claims now pending in this

Application are in condition for allowance. The issuance of a formal Notice of Allowance at an
early date is respectfully requested. If the Examiner believes a telephone conference would

expedite prosecution of this application, please telephone the undersigned at 415-576-0200.

e §1/o5”

TOWNSEND and TOWNSEND and CREW LLP
Two Embarcadero Center, Eighth Floor

San Francisco, California 94111-3834

Tel: 415-576-0200 Fax: 415-576-0300

PHA/djb
60561371 v1

espectfully dbmifted,

PabB88dePbi'342 IPR2025-00623
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1
RELATION PATH VIABILITY PREDICTION

CROSS-REFERENCES TO RELATED
APPLICATIONS

This patent application claims the benefit of U.S. Provi- 5

sional Patent Application Serial No. 60/142,138, filed Jul. 2,
1999, the entirety of which is incorporated herein by refer-
ence for all purposes.

BACKGROUND OF THE INVENTION

The present invention relates generally to systems and
methods for predicting the success of queries in information
systems comprised of objects and relations between the
objects. More particularly, the present invention relates to
systems and methods for predicting whether an instance
relates to an object without performing an actual query.

As information systems, and especially database systems,
grow larger and larger (e.g., into the terra-byte range), so
does the cost of querying the databases efficiently. It is not
uncommon for a user to hit a database with a complex query
only to get “no matching records found” after long minutes
of waiting. These empty queries take valuable server
resources without producing any useful results.

As the web gains in popularity, the number of users that
are allowed to concurrently access or hit such information
systems has increased dramatically. Some web sites receive
millions of hits' per day: It has become increasingly impor-
tant to be-able to detect empty queries and filter them out
before they consume valuable resources.

Some-of the problems associated with predicting whether
a query ‘will produce no records include determining how to
know -in-advance if an instance is related to an object (in
other words, are there any instances of that object that relate
to the original instance) and, how to do this without access-
ing the information system or database at run-time. Another
problem is to list all the objects to which a particular
instance relates.

Some databases currently known in the art support some
kind of query cost analysis and prediction. Based on table,
index and join-index sizes, the database is able to estimate
the time needed to run the query. A smart client will abort
queries that will take too long. That gives the user the choice
to abort a query based on its cost while this invention
enables the user to abort a query based on its predicted
result.

Many databases also keep instance-to-instance index
tables. If two tables are related through a foreign-key/
primary-key relation, the database typically will keep a
B-tree index, which has a key that is the foreign-key, and
" which includes leaves that contain a number pointing to the
index file of the primary-key. This permits the database to
quickly find all the primary-keys to which specific foreign-
keys relate. However, a problem with these B-tree indexes is
that they are designed to answer a query, not predict the
query result before the query is run. In addition, these tables
typically are kept for objects immediately neighboring (i.e.,
where a direct relation exists).

U.S. Pat. No. 5,848,424 issued on Dec. 8, 1998 to
Scheinkman et al., which is incorporated by reference herein
for all purposes, discloses a data navigation interface with
navigation as a function of draggable elements and drop
targets. The interface is based on a drag-and-drop paradigm,
whereby the user may drag a draggable element and drop it
over a drop target element to create a query. The system
makes it possible for the user to generate easily arbitrary
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ad-hoc queries that are not necessarily foreseen at the time
the database is created. It is based on a repository or matrix
where object-to-object relations are stored; each entry in the
matrix is representative of a type of relation between two
classes of objects, one class corresponding to the column of
the entry, while the other class corresponds to the line of the
entry. The presence of an entry in the matrix, that is the
presence of a bit at the crossing of a line and a column of the
matrix, is representative of a relation from an object to
another object. Even if an object-to-object relation exists, it
does not, however, guarantee that an instance of the first
object exists that relates to the second object, let alone
determine whether specific instances exist. In fact, both
objects may be without instances at all, yet the repository
will show a relation between them.

Such systems are embodied in the Hyper-Relational
Server owned and invented by TopTier Software of San Jose

~ Calif. With a TopTier Hyper-Relational Server, contrary to
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40
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55

65

systems: based on the web hypertext metaphor, a user can
generate arbitrary, ad-hoc queries. This system provides a
solution to the need for enabling a user to easily generate
arbitrary queries; it does not provide a solution to the
problems listed above, notably to the problem of predicting
the results of a query.

Therefore, what is needed is a system and method for
predicting whether a query of an information system will
result in an empty set, without having to actually run the
query.

SUMMARY OF THE INVENTION

The present invention relates to methods and apparatus
for generating an instance-to-object bitmap and using the -
instance-to-object bitmap to predict whether a query will
produce a result. More particularly, in an information system
comprising a database having objects and relations, the
present invention provides a method for predicting whether
a query will produce a result. The method comprises pro-
viding an instance-to-object bitmap which indicates whether
instances of objects are related to other objects in a database,
and accessing the bitmap to determine if the query will
produce a result.

The instance-to-object bitmap may be generated off-line
by computing paths from instances to neighboring objects
by determining a path from an instance in an object to an
instance in a neighboring object. Then, paths from instances
to non-neighboring objects may be generated by merging a
path from an instance in a first object to an instance in a
second object with a computed path from said instance in
said second object to said non-neighboring object. This can
be repeated until paths from instances to remote objects are
determined. In accordance with one embodiment of the
invention, the lengths of the paths from instances to remote
objects may be limited to.a predetermined length. For
example, a maximum path length of 5 may be used.

In accordance with one embodiment of the present
invention, the instance-to-object bitmap may be used with
TopTier's Hyper-Relational Server to determine whether
dragging a draggable element onto a drop target will produce
a query result.

In accordance with another embodiment of the present
invention, the instance-to-object bit map easily can be used
to create an object-to-object probability matrix that can be
used to determine the likelihood of an arbitrary instance
relating to another object. Thus, instead of using the usually -
larger bit map to unequivocally predict whether a query will
produce a result, the probability matrix can be used to
estimate the chance that such query will produce a result.
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A more complete understanding of the present invention

may be derived by referring to the detailed description of

preferred embodiments and claims when considered in con-

nection with the figures, wherein like reference numbers
refer to similar items throughout the figures.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram showing the relationship of
various objects and instances of the objects;

FIG. 2 is an illustration of a web page showing how the
web page indicates that relationships exist between an
instance and other objects;

FIG. 3 is another illustration of a web page showing how
the web page indicates that relations exist or do not exist
between an instance and other objects;

FIG. 4 is a block diagram showing the relations of various
objects; :

FIG. § is a flowchart of a process for computing an
instance to object bitmap and predicting results of queries
using the same; and

FIG. 6 is a block diagram showing the relationship of
various objects and instances of the objects. =

DESCRIPTION OF THE SPECIFIC
EMBODIMENTS

This invention provides for predicting the results of
queries in information systems comprised of objects and
relations. It also provides for methods and apparatus for
detecting and filtering-out queries, which will produce no
records (i.e., an empty set). The present invention can be
used with relational, object-oriented, or other suitable data-
bases without modifying them in any way.

In the rest of the specification, the invention is described
using an OLTP database; it should, however, be clear that the
invention is not limited to such databases, but may apply to
any type of System comprised of objects, instances and
relations between them. For example, relations between

OLTP objects and instances, OLAP objects and instances,.

web components or objects, and/or document components or
objects are contemplated, to name but a few. In such
systems, each of the objects typically are comprised of
several instances.

One embodiment of the present invention preferably
generates and uses an instance-to-object bitmap of a data-
base. It works by keeping a bit-vector for each instance of
each object in the system. The bit-vector is representative of
the existence of a relation from the instance to all other
classes or objects. In accordance with one embodiment of
the present invention, the vector or bitmap is computed
“off-line” before a query is generated. When a query is
requested, the vector or bitmap may be accessed in run-time
at low cost, and makes it possible to predict the results of the
query in much less run-time than would actually be neces-
sary for executing the query.

The invention also provides a method for computing an
instance-to-object bitmap. As discussed in more detail
below, the computation time to compute or generate the
bitmap is O(N), where N is the total number of instances in
the system.

The instance-to-object bitmap of a database, as well as the
use of this instance-to-object bitmap now will be described
in more detail. In the following example, upper-case letters
A, B, etc. refer to objects or classes in a database. An
instance of a class or object is noted with an index after the
upper-case letter. Thus, A; denotes arn instance in class A. In
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addition, let A—>B denote a relation between classes or
objects A and B. In a TopTier Hyper-Relational Server of the
type disclosed in U.S. Pat. No. 5,848,424, the type of such
class-to-class relations is stored in the repository.

Let A;,—B denote a relation between an instance in A to
object B; let also A,—B; denote that the instances A, result
in the instances B; when the relation A—B is applied. Last,
let the double arrow——denote an indirect relation path.

Referring now to FIG. 1, a block diagram showing the
relationship of various objects and instances in a sample
database is illustrated. For the sake of simplicity, this par-
ticular example only provides four objects or classes A-D.
As illustrated, there exists class-to-class or object-to-object
relations from A to B, from B to C and from C to D. Sample
instances of each object are shown below each object. In the
example of FIG. 1, only one instance A, of object A is
represented, while eight instances D, to Dg of object D are
represented. The example in FIG. 1 only shows some
instances of objects A~D for which there exists an instance-
to-instance relation. In other words, there may exist in the
database other instances A, to A, of object A, other instances
D, to D,, of object D, etc. Also, other instance-to-instance
relations may exist, but are not shown for the sake of
simplicity.

Assume a user wants to query all the instances of D to
which A, relates. Typically, a query must be done to obtain
each B, to which A, relates. Then for each of the resulting
B;, a new query needs to be executed to get a set of C;, to
which each B, relates. These then need to be distinctly
merged to produce a set C,.. The process needs to be repeated
one more time to get a distinct set of D, to which the
instances C, relate. In other words, the indirect relation from
A, to instances D; of object D equals relations from instance
A, to instances B, from instances B, to instances C,, and
from instances C; to instances D;.

A\—-D=A,~»B&B—C&C—D;

The order of magnitude of calculating such a relation is
the number of instances to the power of the length of the
path. For the entire schema—for any possible relation—
computation time equals the total number of instances to the
power of the number of objects (representative of the length
of the paths) times the number of objects (for each different
source). Memory requirements are even higher due to the
fact that duplicate records may be returned. Computation
time is thus:

O(V*NY)

Using the well-known mathematical notation O(x), V is
the number of objectsand N=%,_;, |V is the total number
of instances.

Moreover, many times multiple database accesses may be
needed for this kind of calculation. Typically, database time
is a precious and scarce resource. While the database is busy,
all users, including the one running the query, must wait. In
the example above, at least three accesses are needed to
calculate a single instance.

The present invention, thus, helps prevent run-time com-
putations that produce no result. It does that by providing an
instance-to-object bitmap of the database that is used to
predict whether a query will produce any records. The
bitmap may be a bit-vector for each instance of each object
in the system; the bit-vector being representative of the
existence of a relation from the instance to some or all other
classes or objects in the system. In the example of FIG. 1,
for instance A,, the instance-to-object bitmap would indi-
cate:
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the existence or non-existence of a relation from instance
A, to object B;

the existence or non-existence of a relation from instance
A, to object C; and

the existence or non-existence of a relation from instance
A, to object D.

The instance-to-object bitmap makes it possible to com-
pute efficiently and rapidly whether a result to a query exists.
In the example of FIG. 1, consulting the bitmap vector for
instance A, evidences that there exists a path from instance
A, to object D, and therefore that the query for all instances
of D to which A, relates will return at least a result.
Accessing the instance-to-object bitmap is possible in a
fraction of a second, and is significantly faster than actually
completing the query. For all other instances A(i%l1), the
bitmap will indicate that there is no relation to any of the
objects B-D.

The invention thus makes it possible to predict the result
of a query, or more specifically, to predict whether a given
query will produce a result or not. This allows a user or a
client program run by a user to select queries, or to abort
queries that will not produce a result before any database
access is performed.

The instance-to-object bitmap cannot only answer
whether a relation exists, but as a by-product, it also can
enumerate in run-time all viable relations for a given
instance. In this context, viable relations are those relations
that will produce a result. A system enabled with this
technology can guide the user through navigation in a
relational or other database environment, suggesting or
allowing only paths that will actually produce a result. This
capability may be used with TopTier's Hyper-Relational
Server or any other database access technology. For
example, in the case of TopTier's Hyper-Relational Server,
any time a user drags an element in the interface and brings
it over a drop target, the system can be configured so that the
target is highlighted to indicate that the query will actually
provide a result. This helps the user navigate in the interface
by informing the user when dropping an element onto a drop
target will not produce a query result, thus preventing the
user from wasting time with such a query. Of course, other
methods for advising the user that the query will or w1]1 not
produce a result may be contemplated.

In accordance with another embodiment of the present
invention, the system and method of the present invention
will be able to list all objects to which a particular instance
relates. Accordingly, it will be possible to enumerate to a
user those viable queries that will produce a result, thus
proving a guided-navigation through particular data. This
may be done by scanning the vector bitmap for a given
instance and displaying a list of those objects to which there
exists a relation from the given instance. As one skilled in
the art will appreciate, the list may be presented to the user
in a variety of forms. For example, FIGS. 2 and 3 show one
way of presenting this information to a user. FIG. 2 illus-
trates a web page 200 listing a plurality of instances 202 and
a plurality of objects or drop targets 204. In the example of
FIG. 2, instance 202-3 is being dragged over to drop targets
204. The check marks 206 next to the drop targets or objects
204 signify that a relationship exists between instance 202-3
and the objects or drop targets, and thus dropping instance
202-3 onto any one of objects 204 will produce a query
result. If no relationship exists between an instance and an
object, an ‘X" 208 is used to show the user that there is no
relationship (see FIG. 3). As illustrated in FIG. 3, instance
2024 has a relationship with objects 204-3, 204-4, and
204-5 as denoted by check marks 206, but does not have a
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embodiment of the present invention, the predetermined
number of path lengths is five. Thus, in this case, a relation
is only stored in the instance-to-object bitmap if the path
from the instance to the last object is less than or equal to
five objects.

The instance-to-object bitmap of the present invention
may be embodied in a variety of forms. As described above,
it may be stored as a vector (P, i=] . .. V), where P, is
representative of the existence of a path from the instance to
object number i. In this case, the size of a vector is as the
number of possible paths from the instance to other objects.
In accordance with other embodiments of the present
invention, the instance-to-object bitmap also may be stored
as a matrix, or any other suitable form.

The instance-to-object bitmap of the present invention
basically is very different from existing instance-to-instance
index tables. As discussed above, the present invention can
be used to predict whether a result exists, while an instance-
to-instance index table typically is used to provide the
answer to a query. In the example of FIG. 1, an instance-
to-instance table would indicate that instance A, of object A
is related to instances B; and B, of object B. This makes it
possible to provide the answer B, and B, to the query “how
is instance A, related to object B”. The instance-to-object
bitmap of the present invention makes it possible to predict
that there exists an answer to the query, but does not provide
the answer. Given that the instance-to-object bitmap of the
present invention typically provides less information than a
prior art instance-to-instance index table, the instance-to-
object bitmap of the present invention typically is much
smaller than an instance-to-instance index table, thus taking
up much less memory and/or storage space. For example, in
the example given above, the instance-to-instance index
table of the prior art indicates that there exists a relation
between A, and B, as well as a relation between A, and B,.
However, the instance-to-object bitmap of the present inven-
tion only indicates that there exists a relation from A, to
object B, but does not specify what those relations are.

The computation or generation of the instance-to-object
bitmap now will be described. In particular, the bitmap of the
present invention may be computed using various methods.
In accordance with one embodiment of the present
invention, the bitmap may be computed by simply running
queries to determine all instances-to-object relations. -
However, as discussed above, the necessary run time for all
the queries is O(V*N"), which is a considerable amount of
time.

Thus, in accordance with another embodiment of the
present invention, there is a process for facilitating and
accelerating computation of the instance-to-object bitmap.
In accordance with this embodiment of the present
invention, an algorithm for “off-line” computation of the
instance-to-object bitmap is presented, which runs signifi-
cantly faster than its on-line counter part. Therefore, the
necessary computation time for establishing the instance-to-
object bitmap preferably is shortened, saving run-time. In
this context, “off-line” only means that the bitmap is com-
puted prior to using it to predict the results of queries. One
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skilled in the art will appreciate that the system may be
running for other purposes while generating the bitmap.

In accordance with one embodiment of the present
invention, the instance-to-object bitmap is generated by
suffix completion. Suffix completion is based on the obser-
vation that in order to compute an indirect relation path
A,~—D from instance A; to object D, it is possible to
compute B,—»—D first, then A;,—B; and finally merge the
two. This method allows the algorithm to reuse paths, which
have already been computed to compute longer paths.

Referring now to FIG. 4, an example of suffix completion
will be described. FIG. 4 is a block diagram showing the
relations of various objects. In the embodiment of FIG. 4,
five objects A-E are provided with four relations between
them. The four relations are from A to B, from B to C, from
C to D and from E to B. In this example, the computation of
indirect relation path B,——D from instances B, to object D
serves as a pre-computed suffix for computing both indirect
relation paths A;,»—D from instances A, to object D and
indirect relation path E_——D from instances E,, to object
D. This way, the complete set of instance-to-object relations
can be computed in an order of magnitude of the number of
instances. ’

One embodiment of a method for computing an instance-
to-object bitmap now will be explained in further detail.
First, neighboring objects are determined for each instance
in the information system. This may be done, for example,
using an instance-to-instance index table of the type known
in the art, or queries can be used to determine these relations.

At the next step, instance-to-object relation paths having
a length of two are computed. This may be done using
instance-to-neighboring object relation paths computed in
the previous step. These pre-computed relation paths are
then used as suffixes for computing longer relation paths.
The same step may be repeated as many times as necessary
to generate instance-to-object relation paths having larger
lengths. Each time the step is repeated, new instance-to-

" object relation paths are added, wherein each new path has
a length longer by one object than the length of the relation
paths computed in the previous step. For example, in the
example of FIG. 4, the instance-to-object relation paths from
instances B, to D have a length of two. These paths then may
be used for computing instance-to-object relation paths from
instances A; to object D and from instances E,, to object D;
these relation paths. have a length of three.

At each step, computation time is of the order of magni-
tude of the number of instances. In the worst case, all
instances may be used as the starting point of an instance-
to-object relation path. Thus, computation time for the
complete process then is O(N), where N=X,_,  {Vi|is the
total number of instances.

Limiting the depth of the algorithm to paths of less than
a predetermined length, as discussed above, further can
reduce the computation time by limiting the number of steps
in the process. A depth of 5, as in the example given above,
will limit the algorithm to store a relation bitmap only for
paths whose length does not exceed S objects. This will not
compute the full set of relations, but may be desirable as
paths of increased length are usually less important.

In order to speed up the computation time of the bitmap,
it may be desirable to limit access to the information system
while the instance to object bitmap is being computed. That
is, as discussed above, the instance-to-object bitmap pre-
sumably is computed “off-line” before generating queries
for which prediction is necessary. However, as one skilled in
the art will appreciate, the information system may be used
for other purposes; e.g., for queries in which prediction is
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not needed. Minimizing load on the information system is
therefore important, especially in real-time transactional
databases where server availability is of the utmost impor-
tance.

In accordance with another embodiment of the present
invention, caching of relational maps may be used to
increase the speed of “off-line” computation of the bitmap.
As one skilled in the art will appreciate, a relational map is
a table of pairs of keys—one key for each object of the
reladon. In relational databases that would be an inner join
of the two tables whose join is explored. By caching this
map for each of the relations in the system, the algorithm
need not query the system more than once per relation, thus
significantly minimizing the load on the system. For
example, in order to calculate A,—D, the algorithm will
query the database for the joins C,—D, then B,—>C, and then
A,;—>B, as described above. In order to calculate the reverse
relations D;—A, there is no need to query the database
again. The join-tables between each two adjacent tables are
already cached locally by the algorithm.

Also, the cached join-tables may be sorted after being
queried. This allows for faster merging of bitmaps. For
example, after calculating the bitmap of all instances B; (to
objects C and D), the algorithm queries for the join-table
A;—B;. It sorts this list in order of instances A, and then it
runs on all instances A, (not just those currently returned
from the join) and looks for all occurrences in the cached
join-table in which A; relates to B;. If it finds a relevant
occurrence, it ORs the bitmap with the bitmap of the related
instance in B. By using the cached join-tables in this manner,
the search takes O(log N) not O(N).

Referring now to flowchart 500 in FIG. 5, a process or
method for computing an instance-to-object bitmap and
predicting results of queries using the same will be dis-
cussed. The first part of the flowchart, from the start to step
508 corresponds to the computing of the instance-to-object
bitmap. The second part of the process, from step 510 to 518,
embodies predicting results of queries. After start, at step
502, for each instance of a database, the relation paths to
neighboring objects are determined; a variable L is set to 1.

At step 504, for each suffix path of length L, instance-to-
object relation paths of length L+l are computed; the
process proceeds to step 506, where L is increased by 1. -

At next step 508, it is determined whether a predeter-
mined maximum length L, . is reached; if this is the case,
the process proceeds to step 510, otherwise, it goes back to
step 504. Looping through steps 504, 506 and 508 adds
instance-to-object relation paths of increasing lengths. At
each loop, the number of new paths is likely to decrease. In
any event, one will eventually obtain a bitmap of instance-
to-object relations.

At step 510, a new query is expected. When a request for
a query is received, the process proceeds to step 512, where
the instance-to-object bitmap is accessed. By accessing the
instance-to-object bitmap, the system can predict whether
the query request will generate a query with results. At step
514, if the existence of a result is predicted, the process
proceeds to step 516, otherwise it proceeds to step 518. At
step 516, the query is executed, and the process returns to
step 510. At step 518, the query is aborted and the process
then returns to step 510.

Flowchart 500 of FIG. 5 is merely an example of one
possible embodiment of the present invention. In accordance
with another embodiment of the present invention, the
process for generating the bitmap may be totally separate
from the process of using the bitmap to predict the result of
a query. That is, with reference to FIG. 5, the top portion of
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flowchart 500 is separate from and run at a different time
from the bottom portion of flowchart 500. In any event, the
present invention is not limited to the illustrated embodl-
ment.

Referring now to FIG. 6, another embodunent of the
present invention will be discussed. In accordance with this
particular embodiment of the present invention, instead of
using an instance-to-object bitmap to determine a whether a
relationship exists or if a query will produce a result, an
object-to-object probability matrix is used. The object-to-
object probability matrix does not indicate whether a par-
ticular instance relates to another object, but merely indi-
cates the likelihood or probability that the instance will
relate to the object. This is achieved by dividing the number
of instances of a first object that relate to a second object by
the total number of instances of the first object. An instance-
to-object bitmap may be used to determine the number of
instances in the first object that relate to the second object.

Still referring to FIG. 6, a specific example will be given.
As illustrated in FIG. 6, object' A comprises 4 instances.
However, only 2 instances (A, and A,) relate to object B.
Therefore, the likelihood or probability that an arbitrary
instance in object A will relate to object B is 50% (2/4).
Similarly, object B comprises 6 instances, 4 of which relate
to object C, and object C comprises 6 instances, 5 or which
relate to object D. Therefore, the likelihood or probability
that an arbitrary instance in object B will relate to object C
is 66% (4/6) and the likelihood or probability that an
arbitrary instance in object C will relate to object D is 83.3%
(5/6).

To calculate the probability of a relation of objects having
a path length greater than one, the probability of the shorter
paths are multiplied together. For example, the likelihood
that an arbitrary instance in object A relates to object C is
calculated by muitiplying the probability between object A
and object B with the probability between object B and
object C. In this example, the likelihood that an arbitrary
instance in object A relates to object C is 50%*66%=33%.
Similarly, the likelihood that an arbitrary instance in object
A relates to object D is 27.78% (50%*66%%*83.3%), and the
likelihood that an arbitrary instance in object B relates to
object D is 55.56% (66%*83.3%).

In conclusion, the present invention provides systems and
methods for notifying a user in runtime that a specific query
(e.g., a Drag-and-Relate operation in Top-Tier's Hyper-
Relational Server) will produce no result or no records
without having to run the query or access the databases. In
addition, the present invention can be used to enumerate
viable navigation targets for certain instances and can be
used to indicate the probability of a relation returning a
result. Moreover, the invention provides for a method for
off-line computation of an instance-to-object bitmap and an
object-to-object probability matrix. While a detailed
description of presently preferred embodiments of the inven-
tion have been given above, various alternatives,
modifications, and equivalents will be apparent to those
skilled in the art. For example, while the algorithm of the
present invention is presented as being used for OLTP
databases, it is not limited to OLTP. The present invention
can be used with any system that is built around objects and
the relations among them. Therefore, the above description
should not be taken as limiting the scope of the invention,
which is defined by the appended claims.

What is claimed is:

1. In an information system comprising objects, instances
of said objects and relationships between at least some of
said objects and said instances of said objects, a method for
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predicting whether a query will produce a result, the method
comprising the steps of:

providing an instance-to-object bitmap which indicates

whether instances of objects are related to other
objects; and

accessing the bitmap to determine if the query will

produce a result.

2. The method of claim 1, wherein the step of providing
an instance-to-object bitmap comprises generating the
instance-to-object bitmap by:

computing paths from instances to neighboring objects by

determining a path from an instance in an object to an
instance in a neighboring object; and

computing a path from an instance to a non-neighboring

object by merging a path from an instance in a first
object to an instance in a second object with a com-
puted path from said instance in said second object to
said non-neighboring object.

3. The method of claim 2, wherein the step of computing
a path from an instance to a non-neighboring object is
repeated.

4. The method of claxm 2, wherein the step of compuung
a path from an instance to a non-neighboring object is
repeated until relation paths of a predetermined length are
computed.

5. The method of claim 3, wherein the step of providing
an instance-to-object bitmap comprises providing an
instance-to-object bitmap which indicates whether each
instance of an object is related to all other objects by a
relation path having a length equal to or lower than a
predetermined length.

6. The method of claim 1, wherein the step of providing
comprises providing an instance-to-object bitmap indicating
whether each instance of an object is related to all other
objects by a relation path having a length equa.l to or lower
than a predetermined length.

7. An information system comprising objects, instances of
said objects, relationships between at least some of, said
objects and said instances of said objects, and an instance-
to-object bitmap indicating whether instances of objects are
related to other objects.

8. The information system of claim 7, wherein said
instance-to-object bitmap indicates whether an instance of
an object is related to other objects by a relation path having
a length equal to or lower than a predetermined length.

9. The information system of claim 7, further comprising
means for aborting a query from an instance to an object
when said instance-to-object bitmap indicates that the
instance is not related to the object.

10. The information system of claim 7, further comprising
a data navigator interface with at least a draggable element
and at least a drop target, a query being generated when a
draggable element is dragged and droped onto a drop target.

11. The information system of claim 10, further compris-’
ing means for aborting said query when said instance-to-
object bitmap indicates that the draggable element is not
related to the drop target.

12. The information system of claim 10, further compris-
ing means for displaying on said interface that a query will
not produce any result when said instance-to-object bitmap
indicates that the draggable element is not related to the drop
target.

13. In an information system comprising objects,
instances of said objects and relationships between at least
some of said objects and said instances of said objects, a
method for generating an instance-to-object bitmap, com-
prising the steps of;
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computing paths from instances to neighboring objects by
determining a path from an instance in an object to an
instance in a neighboring object; and

comptuting a path from an instance to a non-neighboring

object by merging a path from an instance in a first
object to an instance in a second object with a com-
puted path from said instance in said second object to
said non-neighboring object.

14. The method of claim 13, wherein the step of com-
puting a path from an instance to a non-neighboring object
is repeated.

15. The method of claim 13, wherein the step of com-
puting a path from an instance to a non-neighboring object
is repeated until relation paths of a predetermined length are
computed.

16. The method of claim 15, wherein said instance-to-
object bitmap is used to predict whether a query will produce
a result.

17. In an information system comprising objects,
instances of said objects and relationships between at least
some of said objects and said instances of said objects, a
method for predicting a likelihood of whether a query will
produce a result, the method comprising the steps of:

providing an object-to-object probability matrix, which

indicates a likelihood that an instance of an object is

related to another object; and

accessing the probability matrix to determine a likelihood
that the query will produce a result. ‘ .

18. The method of claim 17, wherein the step of providing
an object-to-object probability matrix comprises generating
the object-to-object probability matrix by:

for each object, computing a probability that an instance

in an object is related to a neighboring object; and

computing probabilities that instances in objects are
related to non-neighboring objects using the probabili-
ties computed in the previous step.
19. The method of claim 18, wherein the step of com-
puting a probability that an instance in an object is related to
a neighboring object comprises:
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determining a number of instances in a first object related

to a neighboring second object; and

calculating the probability that an instance in said first

object is related to said neighboring second object by
dividing the number of instances in said first object
related to said neighboring second object by a total
number of instances in said first object.

20. The method of claim 19, wherein the step of com-
puting probabilities that instances in objects are related to
non-neighboring objects comprises: _

computing a first probability that an instance in a first

object is related to a second object, said second object
neighboring said first object;
computing a second probability that an instance in said
second object is related to a third object, said third
object neighboring said second object; and

computing a third probability that said first object is
related to said third object, said third object not neigh-
boring said first object, by multiplying said first prob-
ability by said second probability.

21. The method of claim 19, wherein the step of deter-
mining a number of instances in a first object that are related
to a second object comprises using an instance-to-object
bitmap to determine which instances of said first object are
related to said second object.

22. The method of claim 21,
object bitmap is generated by:

computing paths from instances to neighboring objects by

determining a path from an instance in an object to an
instance in a neighboring object; and

computing a path from an instance to a non-neighboring

object by merging a path from an instance in a first
object to an instance in a second object with a com-
puted path from said instance in said second object to
said non-neighboring object.

23. The method of claim 22, wherein the step of com-
puting a path from an instance to a non-neighboring object
is repeated.

wherein said instance-to-
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PTO/SB/51 (09-04)

Docket Number (Optional)
REISSUE APPLICATION DECLARATION BY THE INVENTOR | 117900-000720US

| hereby declare that:

Each Inventor’s residence, mailing address and citizenship are stated below next to their name.

| believe the inventors named below to be the original and first inventor(s) of the subject matter which is described and claimed
in patent number _6,502,094 , granted _December 31, 2002 and for which a
reissue patent is sought on the invention entitled _Relation Path Viability Prediction ,

the specification of which

& is attached hereto.

[:I was filed on as reissue application number

and was amended on

(If applicable)

| have reviewed and understand the contents of the above identified specification, including the claims, as amended by any
amendment referred to above.
| acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR 1.56.

D | hereby claim foreign priority benefits under 35 U.S.C. 119(a)-(d) or (f), or 365(b). Attached is form PTO/SB/2B (or
equivalent) listing the foreign applications.

I verily believe the original patent to be wholly or partly inoperative or invalid, for the reasons described
below. (Check all boxes that apply.)

D by reason of a defective specification or drawing.
& by reason of the patentee claiming more or less than he had the right to claim in the patent.

D by reason of other errors.

At least one error upon which reissue is based is described below. If the reissue is a broadening
reissue, such must be stated with an explanation as to the nature of the broadening:

The applicants were entitied to claim more than they claimed in claim 1 of the patent. Claim 1 of the issued patent is a
method claim that recites a step of providing an instance-to-object bitmap which indicates whether instances of objects
are related to other objects. Such a data structure is not the only way to provide such functionality. Claim 1 could have
more broadly claimed a step of providing a set of instance-to-object relations. The applicants seek to amend claim 1 to
incorporate this broadened language, which they were entitled to claim.
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Note: To appoint a power of attorney, use form PTQ/SB/81.
Correspondence Address: Direct all communications about the application to:

The address associated with Customer Number: 20350
OR )

Firm or
individual Name

Address

City _ State

Country

Telephone . Fax

1 hereby declare that all statements made herein of my own knowledge are tre and that all s } ternents made on information
and belief are believed to be trus; and further that these statements were made with thd knowledge that wiliful false
statements and the like so made are punighable by fine and imprisenment, or both, under 18 UK.C. 1001, and that such wiiitful
false statements may jeopardize the validity of the epplication, any patent issuing thereonfl or any patent to which this

declaration is diracted.

Full nama of sale or first Inventor (given name, family name)

Yaniv GVILY
[ s signaturg , Date il
. 2341 OM|
Ratidence.Menlo Park(Califomia / Citizenship lsrael i
Wiaiing Address —

500 Fremont Street, #B, Menlo Park, California 94025

. PYgjAGASSI
InvenW@nature /A%—/— — | Date :
' A" - 234L-0
Residefice Los géoﬁifalifomia Citizenship Israel

209 Hollywood Drive, Los Gatos, Cafifornia 95032

Maling Address [ ) :

Full name of third jeint inventor (given name, family name)

Inventer's signature : Date
Residence Citizenship
Mailing Address
Fﬁ Addlional joint inventors or lagal rapresentative(s) are named o saparataly aumbered sheets forms PTO/SB/O 0ZLR attached hereto,
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Application Number
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CORRESPONDENCE ADDRESS . ) PREDICTION :
INDICAITION FORM Art Unit .
A : Examiner Name
’ : Attomey Docket Number 017900-000720US

| hereby revoke all praYious powers of attomey given in the above-identified application.

| hereby appoint:
Practitioners with the Customer - 20350
Number: .
OR
L erscusiierts) nemgiapotow: . o
- Name ] A . Registration Number-

. @8 mylour attorney( (s) to prosecute the application identified abova, and to transsct all business in the United States Petant and
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&) or ag,
Trademark Offica connected

Please recognize or change fhe comespondence address fof the above-identified application to:
The address associfted with the above-mentianed Customer Numbgr:
OR .

D The address associdled with Customer Number:.
OR
D Flrm or.
Individual Nam
- Address

Clty ‘ | state | | Zo ]
Caountry S - T

» Telephane . A " ] . l Fax F

L am the: o : :

Appﬁwnﬂl;jvpnhqr. '

Assignee of record of th entifa intevest, See 37 CFR 3.7
Statement under 37 CF, .73(b) Is enclosed. (Form PTO/SE/S6).

: \\SIGNATURE of Applicant or Assignos of Racord
W)

Stnature N | e 2¢-41 -0Y
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Yaniv GVILY Bind Shai AGASSI

application for a reissue patent based on the original patent idantified balow.

Patent Number Data Patent Issuad
8,502,094 _ Decembar 31, 2002

| Ttle oftovention ) . T - T C
RELATION PATH VIABILITY PREDICTION
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The written con:
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Fildti herein is a statement under 37 CER 3.73(b). (Form PTO/SB/96)

ership of the patent is in the inventor(s), and no assignment of the patent is in effoct. _

above must be checked, If multiple essignees, completa tﬁis form for each assignee. if
kip the next entry and go directly to “Name of Assignee®, ’

of &l assigneos and inventors owning an undivided interest in the oginal
this application for reissue. : :

The agsignee(s) ow
_and-the assignes(s)

8 an undivided interest in said original patent isiare __SAP Portals Israel Ld. ,
sents to the accompanying application for reissue. :

Name of assignaerin

SAP Portals Isrife! Ltd.

tor (if not assigned)

A

O
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PTO/SE/90 (03-04)
Attorney Docket No. 01 7900-000720US

STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner:}l Yaniv ily and Shai Aqa

Application No/Patent Nil:_- 09/606,872/6 502 0g4 Filed/lssue Date: _June 28, 2000/December 31, 2002

Entited: RELATION P} VIABILITY PREDICTION

SAP Portals_ine, ] . - , @ __Dalaware corporation ] :
(Nama of Assigneo) j (Type of Assignee,.e.g.. corporation, Pattnarahip, univarsity, government agency, etc.)
states that it is: : : o '
1. the assignee offthe entire right, title, and interest; or

2. [[] anassignee of [ss than the entire right, title and interest.

The extent (by, e rcentzige) of its ownership interest s %

|

in the patent applicationyplent identied above by.virtue of either: |

A[dan assignment frordthe inventor(s) of the patent application/patent ideritified above: The assfgnment was recorded

in the United StatedlPatent and Trademark Office at Reel , Frame ___, or for which a copy thereof is
attached. T
OR : . ' ]
B. X A chain of title from bhe inventor(s), of the patent application/patent identified above, to the current assignee as shown
below: : :
1. From: Yaniv G\fly and Shai Aqassi To :TepbTier Software
The documerfiwas recorded in the United States Patent and Traderar Office at
Reel _01119f , Frames 06830686 - or for which a copy thereof is attached,
2. From: TopTier $bfware. Inc. : To :TopTier, Istael, Ltd,
The documerwas recorded in the United States Patont and Trademark Office at
Reel _01165¥ , Frames _ 0594-0597 , or for which a copy thereof is attached.
3. From: Top Tier l]= ael, Lid. To :SAP Portals Isragl | td.
The documenglvas recorded in the United States Patent and Trademark Office at .
Reel , Frames : or for which 3 copy thereof is attached.

Copies of assignments ‘ other documents in the chain of title are attached. (Copy of #3, a change of name document.)
[NOTE: A separate cop (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment

ai;isior; 3n :;c]cqrdan [ ¥t 37 CFR Part 3, if the assignment is to ba recorded In the feords of the USPTO. See
: EP 302. . .

.| The undersigned (whose fitid} subpﬁed %wts aumoﬁzedtpadcn behalf of the assignee. ~ - o
SRR QNe ' R Y DL

.- T ' _ " Signature ‘ ‘ T Date
Udr vV Y4¥2~-9-HAo3 31
Printed or Typed Name ) o Telephone Number -
Gendio A Masa yoq.
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PATENT
Attorney Docket No.: 017900-000720US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of:

Yaniv Gvily and Shai Agassi
Reissue Application No.:
Filed:

For: RELATION PATH VIABILITY
PREDICTION

Customer No.: 20350

Confirmation No.
Examiner:
Technology Center/Art Unit:

PRELIMINARY AMENDMENT

Mail Stop Reissue
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Prior to examination of the above-referenced application, please enter the

following amendments and remarks:

Amendments to the Claims are reflected in the listing of claims which begins on page 2 of this

paper.

Remarks/Arguments begin on page 7 of this paper.
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Appl. No. PATENT
Preliminary Amendment

Amendments to the Claims:

This listing of claims will replace all prior versions, and listings of claims in the application:

Listing of Claims:

1. (Currently Amended) In an information system comprising objects, instances
of said objects and relationships between at least some of said objects and said instances of said

objects, wherein at least one relationship is not determined by the content of the objects, a

method for predicting whether a query will produce a result, the method comprising the steps of:
providing an a set of instance-to-object bitmap relations which indicates whether instances
of objects are related to other objects; and

accessing the bitmap set to determine if the query will produce a result.

2. (Currently Amended) Fhe-method-ofelaimt; In an information system

comprising objects, instances of said objects and relationships between at least some of said

objects and said instances of said objects, a method for predicting whether a query will produce a

result, the method comprising the steps of:

providing an instance-to-object bitmap which indicates whether instances of objects are

related to other objects; and

accessing the bitmap to determine if the query will produce a result;

wherein the step of providing an instance-to-object bitmap comprises generating the
instance-to-object bitmap by:

computing paths from instances to neighboring objects by determining a path from an
instance in an object to an instance in a neighboring object; and

computing a path from an instance to a non-neighboring object by merging a path from an
instance in a first object to an instance in a second object with a computed path from

said instance in said second object to said non-neighboring object.

3. (Orniginal) The method of claim 2, wherein the step of computing a path from

an instance to a non-neighboring object is repeated.

Pagg 33342 IPR2025-00623
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Appl. No. PATENT
Preliminary Amendment

4. (Original) The method of claim 2, wherein the step of computing a path from
an instance to a non-neighboring object is repeated until relation paths of a predetermined length

are computed.

5. (Original) The method of claim 3, wherein the step of providing an instance-
to-object bitmap comprises providing an instance-to-object bitmap which indicates whether each
instance of an object is related to all other objects by a relation path having a length equal to or

lower than a predetermined length.

6. (Original) The method of claim 1, wherein the step of providing comprises
providing an instance-to-object bitmap indicating whether each instance of an object is related to

all other objects by a relation path having a length equal to or lower than a predetermined length.

7. (Currently Amended) An information system comprising objects, instances of
said objects, relationships between at least some of said objects and said instances of said objects

wherein at least one relationship is not determined by the content of the objects, and an instance-

to-object bitmap indicating whether instances of objects are related to other objects.

8. (Original) The information system of claim 7, wherein said instance-to-object
bitmap indicates whether an instance of an object is related to other objects by a relation path

having a length equal to or lower than a predetermined length.

9. (Original) The information system of claim 7, further comprising means for
aborting a query from an instance to an object when said instance-to-object bitmap indicates that

the instance is not related to the object.

10. (Original) The information system of claim 7, further comprising a data
navigator interface with at least a draggable element and at least a drop target, a query being

generated when a draggable element is dragged and droped onto a drop target.
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Appl. No. PATENT
Preliminary Amendment

11. (Original) The information system of claim 10, further comprising means for
aborting said query when said instance-to-object bitmap indicates that the draggable element is

not related to the drop target.

12. (Original) The information system of claim 10, further comprising means for
displaying on said interface that a query will not produce any result when said instance-to-object

bitmap indicates that the draggable element is not related to the drop target.

13. (Currently Amended) In an information system comprising objects, instances
of said objects and relationships between at least some of said objects and said instances of said

objects_ wherein at least one relationship is not determined by the content of the objects, a method

for generating an instance-to-object bitmap, comprising the steps of:
computing paths from instances to neighboring objects by determining a path from an
instance in an object to an instance in a neighboring object; and
computing a path from an instance to a non-neighboring object by merging a path from an
instance in a first object to an instance in a second object with a computed path from

said instance in said second object to said non-neighboring object.

14. (Original) The method of claim 13, wherein the step of computing a path

from an instance to a non-neighboring object is repeated.

15. (Original) The method of claim 13, wherein the step of computing a path
from an instance to a non-neighboring object is repeated until relation paths of a predetermined

length are computed.

16. (Original) The method of claim 15, wherein said instance-to-object bitmap is

used to predict whether a query will produce a result.

17. (Currently Amended) In an information system comprising objects, instances
of said objects and relationships between at least some of said objects and said instances of said

objects_wherein at least one relationship is not determined by the content of the objects, a method
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PATENT
Preliminary Amendment

for predicting a likelihood of whether a query will produce a result, the method comprising the
steps of :
providing an object-to-object probability matrix, which indicates a likelihood that an
instance of an object is related to another object; and

accessing the probability matrix to determine a likelihood that the query will produce a

result.

18. (Original) The method of claim 17, wherein the step of providing an object-
to-object probability matrix comprises generating the object-to-object probability matrix by:
for each object, computing a probability that an instance in an object is related to a
neighboring object; and
computing probabilities that instances in objects are related to non-neighboring objects using

the probabilities computed in the previous step.

19. (Original) The method of claim 18, wherein the step of computing a
probability that an instance in an object is related to a neighboring object comprises:
determining a number of instances in a first object related to a neighboring second object;
and
calculating the probability that an instance in said first object is related to said neighboring
second object by dividing the number of instances in said first object related to said

neighboring second object by a total number of instances in said first object.

20. (Original) The method of claim 19, wherein the step of computing
probabilities that instances in objects are related to non-neighboring objects comprises:
computing a first probability that an instance in a first object is related to a second object,
said second object neighboring said first object;
computing a second probability that an instance in said second object is related to a third
object, said third object neighboring said second object; and
computing a third probability that said first object is related to said third object, said third

object not neighboring said first object, by multiplying said first probability by said
second probability.
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21. (Original) The method of claim 19, wherein the step of determining a
number of instances in a first object that are related to a second object comprises using an
instance-to-object bitmap to determine which instances of said first object are related to said

second object.

22. (Original) The method of claim 21, wherein said instance-to-object bitmap is
generated by:
computing paths from instances to neighboring objects by determining a path from an
instance in an object to an instance in a neighboring object; and
computing a path from an instance to a non-neighboring object by merging a path from an
instance in a first object to an instance in a second object with a computed path from

said instance in said second object to said non-neighboring object.

23. (Original) The method of claim 22, wherein the step of computing a path

from an instance to a non-neighboring object is repeated.

© 24. (New) A computer-readable medium containing program code and data
structures usable in an information system comprising objects, instances of said objects and
relationships between at least some of said objects and said instances of said objects, wherein at
least one relationship is not determined by the content of the objects, the medium comprising:
at least one data structure representing a set of instance-to-object relations that indicates
whether instances of objects are related to other objects; and

program code for accessing the set to determine if the query will produce a result.
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REMARKS/ARGUMENTS
Claims 1-24 are pending in this reissue application. The broadening amendment

to claim 1 is made in order to more completely claim the invention. The failure to completely
claim the invention was made through inadvertence, and arose without any deceptive intention
on the part of the applicants. For example, claim 1 recited an instance-to-object bitmap for
indicating whether instances of objects are related to other objects, and the invention need not be
limited to the use of bitmaps, although many examples of bitmaps are shown.

A Claim 1 was broadened to recite a set of instance-to-object relations. This is not
new matter, as it is supported in the originally-filed application at page 9, lines 26-27
(corresponding to column 7, lines 20-23 of the issued patent). Claim 1 is also narrowed to
clarify that at least one relationship is determined by other than the content of the objects.

Claim 24 is a broadened claim directed to an article of manufacture including

functional descriptive material stored on a computer-readable medium and such claim is
permitted under 35 USC §251 and also supports a broadening reissue as set forth in MPEP
§1412.02 (“Reissue for Article Claims Which are Functional Descriptive Material Stored on a
Computer-Readable Medium”). | '

CONCLUSION
In view of the foregoing, Applicants believe all claims now pending in this

Application are in condition for allowance. The issuance of a formal Notice of Allowance at an
early date is respectfully requested. If the Examiner believes a telephone conference would

expedite prosecution of this application, please telephone the undersigned at 415-576-0200.

spectfully d,
Date: (‘2/(2? (DL{ : Piitip H/ Albert -
Reg. No. 35,819
TOWNSEND and TOWNSEND and CREW LLP
Two Embarcadero Center, Eighth Floor
San Francisco, California 94111-3834
Tel: 415-576-0200 Fax: 415-576-0300
Attachments
PHA:sba 60377314 v1
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