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FIG. 1

(57) Abstract: Techniques for use in connection with performing optimization using a plurality of objective functions associated
with a respective plurality of tasks. The techniques include using at least one computer hardware processor to perform: identifying,
based at least in part on a joint probabilistic model of the plurality of objective functions, a first point at which to evaluate an object-
ive function in the plurality of objective functions; selecting, based at least in part on the joint probabilistic model, a first objective
function in the plurality of objective functions to evaluate at the identified first point; evaluating the first objective function at the
identified first point; and updating the joint probabilistic model based on results of the evaluation to obtain an updated joint probab -
ilistic model.
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Continuation of Box No. iil, Observations where unity of invention is lacking:

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1.

Group I: Claims 1-3, 10 and 16, directed to a system, method and computer-readable storage medium for performing optimization using
a plurality of objective functions associated with a respective plurality of tasks.

Group II: Claims 21, 29, 36, 41, 50 and 56, directed to systems, methods and computer-readable storage media for performing
optimization using an objective function that maps elements in a first domain to values in a range by using an acquisition utility function.

Group lll: Claims 61, 69 and 75, directed to a system, method and computer-readable storage medium for performing optimization
using an objective function by evaluating the objective function at muitipie points in parallel.

The groups of inventions listed above do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons:

Group | includes the special technical features of a plurality of objective functions associated with a respective plurality of tasks; a joint
probabilistic model of the plurality of objective functions; and updating the joint probabilistic mode! based on results of evaluation of a
first object function in the plurality of objective functions at a first point of evaluation, not required in any other group.

Group Il includes the special technical features of identifying the first point at which to evaluate the objective function by using an
acquisition utility function and a probabilistic model depending on a non-linear one-to-one mapping of elements in a first domain to
elements in a second domain, not required in any other group.

Group |l includes the special technical features of beginning evaluation of the objective function at a first point, before evaluating the
objective function at the first point is completed, identifying, based on likelihoods of potential cutcomes of evaluating the objective
function at the first point, a second point different from the first point and beginning evaluation of the objective function at the second
point, not required in any other group.

Groups | - Ill share the technical features of a system and method for use in connection with performing optimization using an objective
function, the system comprising at least one computer hardware processor and at least one non-transitory computer-readable storage
medium storing processor-executable instructions that, when executed by the at least one computer hardware processor, cause the at
least one computer hardware processor to perform: identifying a first point at which to evaluate the objective function at least in part by
using a probabilistic model of the objective function, evaluating the objective function at the identified first point, and updating the
probabilistic model of the objective function based on results of the evaluation to obtain an updated probabilistic model. However, these
shared technical features fail to provide a contribution over the prior art of US 2006/0136205 A1 (Song).

Song discloses a system (Fig. 6-8) and method for use in connection with performing optimization using an objective function (Abstract),
the system comprising at least one computer hardware processor (808) and at least one non-transitory computer-readable storage
medium (804) storing processor-executable instructions that, when executed by the at least one computer hardware processor, cause
the at least one computer hardware processor to perform: identifying a first point at which to evaluate the objective function at least in
part by using a probabilistic model of the objective function (Abstract, para [0022], [0042], [0050]-[0051], Claim 2), evaluating the
objective function at the identified first point (Abstract, para [0022], {0042}, [0050]-{0051], Claim 2), and updating the probabilistic model
of the objective function based on results of the evaluation to obtain an updated probabilistic mode! (para [0050], [0064]-[0065], Claim 3).

Thus, Groups | - il lack unity of invention under PCT Rule 13 because they do not share a same or corresponding special technical
feature providing a contribution over prior art.
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