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Search query (2): [SP]: 1. a decision tree scoring hardware system comprising: a plurality of decision tree processors to access a common feature
vector and to execute one or more decision trees with respect to the common feature vector. 2. the decision tree scoring hardware system of claim
1, wherein a first one of the plurality of decision tree processors further execute a first one of the decision trees with respect to the common
feature vector concurrently with execution of a second one of the decision tree with respect to the common feature vector by a second one of the
decision tree processors. 3. the decision tree scoring hardware system of claim 1, further comprising a decision tree cluster comprising a subset of
the plurality of decision tree processors and feature storage to store the common feature vector, the feature storage accessible by the subset of
the plurality of decision tree processors within the decision tree cluster. 4. the decision tree scoring hardware system of claim 1, further comprising:
a first decision tree cluster comprising: a first subset of the plurality of decision tree processors and a first feature storage, accessible by the first
subset of the plurality of decision tree processors, to store the common feature vector and a second decision tree cluster comprising: a second
subset of the plurality of decision tree processors and a second feature storage, accessible by the first subset of the plurality of decision tree
processors, to store the common feature vector. 5. the decision tree scoring hardware system of claim 1, further comprising a plurality of decision
tree clusters, ones of the decision tree clusters comprising subsets of the decision tree processors, the subsets of the decision tree processors
output scores based on outcomes of execution of the one or more decision trees, a first one of the decision tree clusters to accept first scores from
a first subset of the decision tree processors within the first one of the decision tree clusters, accept at least second score data from a second one
of the plurality of decision tree clusters, process the first scores and the at least the second score data to produce combined score data. 6. the
decision tree scoring hardware system of claim 5, wherein the first one of the decision tree clusters further processes the first scores and the
second score data by one of: appending the first scores, or a sum of the first scores, to the second score data to produce the combined score data
or summing the first scores with the second score data to produce the combined score data. 7. the decision tree scoring hardware system of claim
1, wherein ones of the decision tree processors output scores based on outcomes of execution of the one or more decision trees, the decision tree
scoring hardware system further comprising: a score aggregation network to collect the scores output by the decision tree processors. 8. the
decision tree scoring hardware system of claim 1, further comprising one or more of: a plurality of decision tree clusters comprising subsets of
decision tree processors, wherein a first one of the plurality of decision tree cluster is to receive the common set of features from a second one of
the decision tree clusters and to propagate the common set of features to a third one of the decision tree clusters and a feature network coupled
to the decision tree processors to provide the common set of features to the decision tree processors. 9. the decision tree scoring hardware system
of claim 1, further comprising a plurality of multi-threaded decision tree processors that concurrently executes a plurality of decision trees in multi-
threaded processes. 10. a method comprising: providing a common feature vector to a plurality of decision tree processors implemented within an
on-chip decision tree scoring system and executing, by the plurality of decision tree processors, a plurality of decision trees, by reference to the
common feature vector. 11. the method of claim 10, further comprising concurrently executing, by the plurality of decision tree processors, the
plurality of decision trees by reference to the common feature vector. 12. the method of claim 10, further comprising: outputting, into a score
aggregation network, scores for ones of the plurality of decision trees based on outcomes of executing the plurality of decision trees. 13. the
method of claim 10, wherein the common feature vector is stored on a feature storage, the method further comprising concurrently: loading
another feature vector into the feature storage and executing, by at least one of the decision tree processors, at least one of the plurality of
decision trees, the executing including reading one or more features of the common feature vector from the feature storage. 14. the method of
claim 10, further comprising propagating the common feature vector throughout a plurality of decision tree clusters, the propagating including
receiving the common feature vector from first neighboring decision tree clusters, and passing, by ones of the plurality of decision tree clusters, the
feature vector to second neighboring decision tree clusters. 15. a decision tree-walking system comprising: feature storage that stores a common
feature vector and a plurality of decision tree processors that accesses the common feature vector from the feature storage and executes a
plurality of decision trees by comparing threshold values of the decision trees to feature values within the common feature vector. 16. the decision
tree-walking system of claim 15, wherein the plurality of decision tree processors concurrently execute the plurality of decision trees. 17. the
decision tree-walking system of claim 15, further comprising: another feature storage that stores the common feature vector and another plurality
of decision tree processors that accesses the common feature vector from the other feature storage and executes another plurality of decision
trees by comparing other threshold values of the other plurality of decision trees to the feature values within the common feature vectors. 18. the
decision tree-walking system of claim 15, wherein the plurality of decision tree processors is a first plurality of decision tree processors, the on-chip
decision tree-walking system further comprising a plurality of decision tree clusters, a first one of the decision tree clusters including the first
plurality of decision tree processors, the first one the plurality of decision tree clusters: receives first score data output by the first plurality of
decision tree processors receives second score data from one or more first neighboring decision tree clusters processes the first score data with the
second score data to produce third score data and passes the third score data to one or more second neighboring decision tree clusters. 19. the
decision tree-walking system of claim 15, concurrently writing another common feature vector to the feature storage with the access of the feature
vector by the plurality of decision tree processors. 20. the decision tree-walking system of claim 15, wherein the feature storage and the plurality of
decision tree processors are first feature storage and a first plurality of decision tree processors included in a first programmable logic device, first
application-specific integrated circuit, or first on-chip processor with an enhanced instruction set, the plurality of decision trees are a first plurality of
decision trees, and the decision tree-walking system further includes: a second programmable logic device, second application-specific integrated
circuit, or second on-chip processor with an enhanced instruction set that includes: second feature storage to store the common feature vector and
a second plurality of decision tree processors that accesses the common feature vector from the second feature storage and executes a second
plurality of decision trees by comparing second threshold values of the second decision trees to the feature values within the common feature
vector the second programmable logic device, second application-specific integrated circuit, or second on-chip processor with an enhanced
instruction set: receives first score data from the first programmable logic device, first application-specific integrated circuit, or first on-chip
processor with an enhanced instruction set, the first score data resulting from execution of the first plurality of decision trees and processes the
first score data with second score data resulting from execution of the first plurality of decision trees to produce combined score data for the
common feature vector.
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2: to execute one or more decision trees with respect to the common feature vector. 2. the decision tree scoring hardware system of claim 1,
wherein a first one of the plurality of decision tree processors further execute a first one of the decision trees with respect to the common
feature vector concurrently with execution of a second one of the decision tree with respect to the common feature vector by a second one of
the decision tree processors. 3. the decision tree scoring hardware system of claim 1, further comprising a decision tree cluster comprising a
subset of the plurality of decision tree processors and feature storage to store the common feature vector, the feature storage accessible by
the subset of the plurality of decision tree processors within the decision tree cluster. 4. the decision tree scoring hardware system of claim
1, further comprising: a first decision tree cluster comprising: a first subset of the plurality of decision tree processors and a first feature
storage, accessible by the first subset of the plurality of decision tree processors, to store the common feature vector and a second decision
tree cluster comprising: a second subset of the plurality of decision tree processors and a second feature storage, accessible by the first
subset of the plurality of decision tree processors, to store the common feature vector. 5. the decision tree scoring hardware system of claim
1, further comprising a plurality of decision tree clusters, ones of the decision tree clusters comprising subsets of the decision tree
processors, the subsets of the decision tree processors output scores based on outcomes of execution of the one or more decision trees, a
first one of the decision tree clusters to accept first scores from a first subset of the decision tree processors within the first one of the
decision tree clusters, accept at least second score data from a second one of the plurality of decision tree clusters, process the first scores
and the at least the second score data to produce combined score data. 6. the decision tree scoring hardware system of claim 5, wherein the
first one of the decision tree clusters further processes the first scores and the second score data by one of: appending the first scores, or a
sum of the first scores, to the second score data to produce the combined score data or summing the first scores with the second score data
to produce the combined score data. 7. the decision tree scoring hardware system of claim 1, wherein ones of the decision tree processors
output scores based on outcomes of execution of the one or more decision trees, the decision tree scoring hardware system further
comprising: a score aggregation network to collect the scores output by the decision tree processors. 8. the decision tree scoring hardware
system of claim 1, further comprising one or more of: a plurality of decision tree clusters comprising subsets of decision tree processors,
wherein a first one of the plurality of decision tree cluster is to receive the common set of features from a second one of the decision tree
clusters and to propagate the common set of features to a third one of the decision tree clusters and a feature network coupled to the
decision tree processors to provide the common set of features to the decision tree processors. 9. the decision tree scoring hardware system
of claim 1, further comprising a plurality of multi-threaded decision tree processors that concurrently executes a plurality of decision trees in
multi-threaded processes. 10. a method comprising: providing a common feature vector to a plurality of decision tree processors
implemented within an on-chip decision tree scoring system and executing, by the plurality of decision tree processors, a plurality of
decision trees, by reference to the common feature vector. 11. the method of claim 10, further comprising concurrently executing, by the
plurality of decision tree processors, the plurality of decision trees by reference to the common feature vector. 12. the method of claim 10,
further comprising: outputting, into a score aggregation network, scores for ones of the plurality of decision trees based on outcomes of
executing the plurality of decision trees. 13. the method of claim 10, wherein the common feature vector is stored on a feature storage, the
method further comprising concurrently: loading another feature vector into the feature storage and executing, by at least one of the
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decision tree processors, at least one of the plurality of decision trees, the executing including reading one or more features of the common
feature vector from the feature storage. 14. the method of claim 10, further comprising propagating the common feature vector throughout
a plurality of decision tree clusters, the propagating including receiving the common feature vector from first neighboring decision tree
clusters, and passing, by ones of the plurality of decision tree clusters, the feature vector to second neighboring decision tree clusters. 15. a
decision tree-walking system comprising: feature storage that stores a common feature vector and a plurality of decision tree processors
that accesses the common feature vector from the feature storage and executes a plurality of decision trees by comparing threshold values
of the decision trees to feature values within the common feature vector. 16. the decision tree-walking system of claim 15, wherein the
plurality of decision tree processors concurrently execute the plurality of decision trees. 17. the decision tree-walking system of claim 15,
further comprising: another feature storage that stores the common feature vector and another plurality of decision tree processors that
accesses the common feature vector from the other feature storage and executes another plurality of decision trees by comparing other
threshold values of the other plurality of decision trees to the feature values within the common feature vectors. 18. the decision tree-
walking system of claim 15, wherein the plurality of decision tree processors is a first plurality of decision tree processors, the on-chip
decision tree-walking system further comprising a plurality of decision tree clusters, a first one of the decision tree clusters including the first
plurality of decision tree processors, the first one the plurality of decision tree clusters: receives first score data output by the first plurality of
decision tree processors receives second score data from one or more first neighboring decision tree clusters processes the first score data
with the second score data to produce third score data and passes the third score data to one or more second neighboring decision tree
clusters. 19. the decision tree-walking system of claim 15, concurrently writing another common feature vector to the feature storage with
the access of the feature vector by the plurality of decision tree processors. 20. the decision tree-walking system of claim 15, wherein the
feature storage and the plurality of decision tree processors are first feature storage and a first plurality of decision tree processors included
in a first programmable logic device, first application-specific integrated circuit, or first on-chip processor with an enhanced instruction set,
the plurality of decision trees are a first plurality of decision trees, and the decision tree-walking system further includes: a second
programmable logic device, second application-specific integrated circuit, or second on-chip processor with an enhanced instruction set that
includes: second feature storage to store the common feature vector and a second plurality of decision tree processors that accesses the
common feature vector from the second feature storage and executes a second plurality of decision trees by comparing second threshold
values of the second decision trees to the feature values within the common feature vector the second programmable logic device, second
application-specific integrated circuit, or second on-chip processor with an enhanced instruction set: receives first score data from the first
programmable logic device, first application-specific integrated circuit, or first on-chip processor with an enhanced instruction set, the first
score data resulting from execution of the first plurality of decision trees and processes the first score data with second score data resulting
from execution of the first plurality of decision trees to produce combined score data for the common feature vector. (Results 6)

PatBase PDF Export - Page: 2 15/03/2018



1) Family number: 20732196 (US6212628B)
Title: MESH CONNECTED COMPUTER

Abstract: Source: US6212628B [EN] An apparatus for processing data has a Single-Instruction-Multiple-Data (SIMD)
architecture, and a number of features that improve performance and programmability. The apparatus includes a rectangular
array of processing elements and a controller. In one aspect, each of the processing elements includes one or more
addressable storage means and other elements arranged in a pipelined architecture. The controller includes means for
receiving a high level instruction, and converting each instruction into a sequence of one or more processing element
microinstructions for simultaneously controlling each stage of the processing element pipeline. In doing so, the controller
detects and resolves a number of resource conflicts, and automatically generates instructions for registering image operands
that are skewed with respect to one another in the processing element array. In another aspect, a programmer references
images via pointers to image descriptors that include the actual addresses of various bits of multi-bit data. Other features
facilitate and speed up the movement of data into and out of the apparatus. "Hit" detection and histogram logic are also

included.
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2) Family number: 29777478 (US2003229630A)
Title: CREATING ENSEMBLES OF DECISION TREES THROUGH SAMPLING

Abstract: Source: US2003229630A [EN] A system for decision tree ensembles that includes a module to read the data, a
module to sort the data, a module to evaluate a potential split of the data according to some criterion using a random sample
of the data, a module to split the data, and a module to combine multiple decision trees in ensembles. The decision tree
method is based on statistical sampling techniques and includes the steps of reading the data; sorting the data; evaluating a
potential split according to some criterion using a random sample of the data, splitting the data, and combining multiple
decision trees in ensembles.
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FIG. 1

Family:

Publication number Publication date Application number Application date
US2003229630 AA 20031211 US20020167892 20020611
US6938049 BB 20050830 US20020167892 20020611
Priority:

US20020167892 20020611
Probable Assignee: LAWRENCE LIVERMORE NATIONAL SECURITY LLC
Assignee(s): (std): UNIV CALIFORNIA

Assignee(s): CALIFORNIA UNIV ; CALIFORNIA UNIV OF THE ; CALIFORNIA UNIVERSITY ; ENERGY US DEPARTMENT
OF ENERGY ; ENERGY US DEPARTMENT OF ENERGY PO BOX ; LAWRENCE LIVERMORE NATIONAL
SECURITY LLC ; THE REGENTS OF THE UNIVERSITY OF CALIFORNIA ; THE UNIV OF CALIFORNIA

Inventor(s): (std): CANTU PAZ ERICK ; KAMATH CHANDRIKA
Agent(s): SCOTT EDDIE E; THOMPSON ALAN H; ALAN H; EDDIE E
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3) Family number: 54127471 (US2013156298A)
Title: USING HIGH-LEVEL ATTRIBUTES TO GUIDE IMAGE PROCESSING

Abstract: Source: US2013156298A [EN] Using high-level attributes to guide image processing is described. In an
embodiment high-level attributes of images of people such as height, torso orientation, body shape, gender are used to guide
processing of the images for various tasks including but not limited to joint position detection, body part classification,
medical image analysis and others. In various embodiments one or more random decision forests are trained using images
where global variable values such as player height are known in addition to ground-truth data appropriate for the image
processing task concerned. In some examples sequences of images are used where global variables are static or vary
smoothly over the sequence. In some examples one or more trained random decision forests are used to find global variable
values as well as output values for the task concerned such as joint positions or body part classes.
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4) Family number: 60350639 (US2015262064A)
Title: PARALLEL DECISION TREE PROCESSOR ARCHITECTURE

Abstract: Source: US2015262064A [EN] Disclosed herein is a decision tree multi-processor system. The system includes a
plurality of decision tree processors that access a common feature vector and execute one or more decision trees with
respect to the common feature vector.
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5) Family number: 60350635 (US2015262062A)
Title: DECISION TREE THRESHOLD CODING

Abstract: Source: US2015262062A [EN] Disclosed herein are systems and methods for coding decision trees, such as for
execution on a decision tree scorer system. A computing system determines, for a particular feature of a plurality of features
included in one or more decision trees, a list of unique threshold values associated with the particular feature in the one or
more decision trees. The computing system determines a plurality of threshold index values for the list of unique threshold
values, and represents the one or more decision trees such that decision nodes of the one or more decision trees associated
with the particular feature include ones of the threshold index values.
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Priority:
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6) Family number: 64545554 (US2017004455A)
Title: NONLINEAR FEATURIZATION OF DECISION TREES FOR LINEAR REGRESSION MODELING

Abstract: Source: US2017004455A [EN] Nonlinear featurization of decision trees for linear regression modeling in the
context of an on-line social network is described. A computer-implemented converter is provided that is capable of reading a
decision tree structure that is included in the learning to rank algorithm and convert each path from root to a leaf into an s-
expression. The s-expressions are used as additional features to train a logistic regression model.
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