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INTELLIGENT COMPUTE REQUEST 
SCORING AND ROUTING 

TECHNICAL FIELD 

[ 0001 ] The present disclosure relates to systems and tech 
niques for performing compute requests on a number of 
resources . More specifically , this disclosure relates to tech 
niques for scoring compute requests and routing the com 
pute requests to one of a number of possible computing 
resources based at least in part on the scoring . 

BACKGROUND 

[ 0002 ] Large scale , multicomputer datacenters host large 
quantities of data . In response to user queries to manipulate 
the large quantities of data , the datacenter may distribute a 
" compute request " to one of a number of compute resources , 
the compute request a communication from the datacenter 
for a particular compute resource to perform processing data 
as stipulated in a user query . Multi - computer data centers 
rely on load balancers to route queries and distribute load 
across available computer resources . Generic load balancers 
lack domain knowledge about queries and cannot effectively 
interpret them to identify similarity , which results in not 
taking full advantage of caching functionality . 
[ 0003 ] Depending on the complexity of a query , or the size 
of the one or more data sets , the amount of processing 
involved can vary significantly . Also , certain compute 
requests may contain user defined code , which may intro 
duce risks when performing the compute request . In addi 
tion , historical information associated with prior executions 
of compute requests may not be collected or considered for 
routing compute requests . Accordingly , back - end computa 
tional environments can be inefficient , requiring more 
resources than necessary for performing queries on large 
data sets , and may not be effectively mitigating known risks . 

resource's caches , historical information of previously run 
processing tasks , and / or source user / request characteristics , 
etc. 

[ 0006 ] In certain embodiments , the system may include a 
query “ trimming ” service whereby portions of a query are 
trimmed and replaced with precomputed and materialized 
data , such as the output of the compute request that was 
previously executed by one or more of the compute 
resources . Also , in some embodiments , the system may be 
configured to control the lifecycle ( i.e. starting , stopping ) of 
the back - end compute resources in a way that guarantees the 
high - availability of such resources , that is , to minimize or 
eliminate downtime and the impact of failures . In some 
embodiments , the system may be configured to monitor and 
manage the lifecycle of back - end resources to ensure com 
pute resources are healthy and if not stop or remove them , 
auto - scale up / down the number of compute resources avail 
able ( e.g. , based on utilization ) , and / or store historical 
metadata for queries ( e.g. , run times , query source ) . 
[ 0007 ] Accordingly , one innovation includes a system 
comprising a resource allocation system , including a net 
work communication interface configured to receive a query 
from a device , the query indicating a request to perform a 
processing operation on a portion of one or more data sets , 
a first non - transitory computer storage medium configured 
to store data generated by two or more back - end computer 
resources , the data including historical information related 
to processing of previously received queries , a second 
non - transitory computer storage medium configured to at 
least store computer - executable instructions , and one or 
more computer hardware processors in communication with 
the second non - transitory computer storage medium . The 
one or more computer hardware processors configured to 
execute the computer - executable instructions to at least : 
determine one or more scores associated with the query , the 
one or more scores indicating a particular back - end com 
puter resource , of the two or more back - end resources , 
provide a compute request to the particular back - end com 
puter resource to perform a processing operation on a 
portion of one or more data sets , and store processing 
information related to the processing of the compute request 
by the particular back - end computer resource as historical 
information in the first non - transitory computer storage 
medium . 
[ 0008 ] Embodiments of such systems may have one or 
more additional features . For example , in some embodi 
ments , the particular back - end computer resource is indi 
cated by a determined high score associated with the query . 
In some embodiments , at least one of the scores is based at 
least in part on the originator of the query . In some embodi 
ments , the originator is associated with a predefined group 
of a number of groups that the query maybe associated with . 
In some embodiments , at least one of the scores is based at 
least in part on whether the query includes user defined code . 
In some embodiments , at least one of the scores is based at 
least in part on the type or characteristic of the query . In 
some embodiments , at least one of the scores is based at least 
in part on stored historical information . In some embodi 
ments , the one or more computer hardware processors are 
further configured to execute the computer - executable 
instructions to at least receive processing information from 
two or more back - end computer resources and save the 
processing information in the first non - transitory computer 
storage medium as historical data . In some embodiments , 

SUMMARY 

[ 0004 ] To address these and other issues , embodiments of 
systems and methods of a server system configured to 
dispatch compute request to appropriate computer resources 
to increase efficiency and lower risk during processing are 
disclosed herein . Some embodiments include for example , a 
server system having a software architecture for intelligently 
dispatching compute requests to appropriate back - end com 
pute resources . Queries , for computational tasks on one or 
more data sets , may be received from a number of front - end 
computer resources by the system over a network . The 
system receives and processes the queries through a " routing 
pipeline ” —for each query , it may assign a score to each 
compute resource based on how well it estimates the com 
pute resource will be effective in executing the query . Such 
estimates may be based on the analysis of the query itself , 
as well as historical data . The system then tries to provide a 
compute request to the compute resources , starting from the 
one that was attributed the highest score . 
[ 0005 ] The routing pipeline may include a pluggable 
framework for defining scoring / filtering strategies . Scoring 
filtering may be based on one or more of , for example , 
originator ( e.g. , user group ) of the query , the source ( e.g. the 
front - end resources that submitted the query ) , health of 
back - end compute resources , inclusion of user defined code 
in the query , the existence of usable cached data ( previously 
computed data ) , availability of relevant datasets in the 
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therewith , and one or more processors configured to execute 
the program instructions to cause the one or more processors 
to perform operations comprising one or more aspects of the 
above- and / or below - described embodiments ( including one 
or more aspects of the appended claims ) . 
[ 0014 ] In various embodiments , computer - implemented 
methods are disclosed in which , by one or more processors 
executing program instructions , one or more aspects of the 
above- and / or below - described embodiments ( including one 
or more aspects of the appended claims ) are implemented 
and / or performed . 
[ 0015 ] In various embodiments , computer program prod 
ucts comprising a computer readable storage medium are 
disclosed , wherein the computer readable storage medium 
has program instructions embodied therewith , the program 
instructions executable by one or more processors to cause 
the one or more processors to perform operations compris 
ing one or more aspects of the above- and / or below - de 
scribed embodiments ( including one or more aspects of the 
appended claims ) . 

BRIEF DESCRIPTION OF THE DRAWINGS 

the historical data includes processing time . In some 
embodiments , the historical data includes characteristics of 
the computer resource . 
[ 0009 ] Embodiments of such systems may have further 
one or more additional features . For example , in some 
embodiments , the historical data includes query originator 
data . In some embodiments , the historical data includes data 
set information corresponding to a particular data set pro 
cessed by a back - end computer resource , the data set infor 
mation at least one of the more of number of rows of the data 
set , the number of columns of the data set , or the overall size 
of the data set . In some embodiments , the one or more 
computer hardware processors are further configured to 
execute the computer - executable instructions to control a 
lifecycle parameter of the back - end computer resources . In 
some embodiments , controlling a lifecycle parameter com 
prises setting stop and start parameters of a back - end com 
puter resource . In some embodiments , controlling a lifecycle 
parameter comprises controlling start of back - end computer 
resources with similar compute parameters . In some 
embodiments , controlling a lifecycle parameter comprises 
controlling start of back - end computer resources having 
non - similar compute parameters . In some embodiments , the 
one or more computer hardware processors are further 
configured to execute the computer - executable instructions 
to start a particular back - end computer resource for a query 
with user defined code and stop the particular back - end 
computer resource when the compute request is completed . 
[ 0010 ] Another innovation includes a method of resource 
allocation , comprising receiving processing information 
related to processing of compute requests from two or more 
back - end computer resources , storing the processing infor 
mation on a non - transitory computer storage medium as 
historical information , receiving a query indicating a request 
to perform a processing operation on one or more data sets , 
determining one or more scores associated with the query , 
the one or more scores indicating a particular back - end 
computer resource , of the two or more back - end resources . 
The one or more scores may be determined at least in part 
from stored historical information . The method may further 
include providing a compute request to the particular back 
end computer resource to perform a processing operation on 
a portion of one or more data sets , where the method is 
performed by one or more computer hardware processors 
configured to execute computer - executable instructions 
stored on a non - transitory computer storage medium . 
[ 0011 ] Embodiments of such method may have further one 
or more additional features . For example , in some embodi 
ments , the method further comprises starting a first back - end 

uter resource for a query with user defined code , and 
stopping the first back - end computer resource when the 
compute request is completed . In some embodiments , the 
method further comprises determining the query includes 
user defined code , determining a stop parameter based on the 
user defined code , starting a first back - end computer 
resource , providing a compute request to the first backend 
computer resource , and stopping the first backend computer 
resource based on a parameter . 
[ 0012 ] Additional embodiments of the disclosure are 
described below in reference to the appended claims , which 
may serve as an additional summary of the disclosure . 
[ 0013 ] In various embodiments , systems and / or computer 
systems are disclosed that comprise a computer readable 
storage medium having program instructions embodied 

[ 0016 ] FIG . 1 illustrates a schematic of an overview of an 
embodiment of a resource allocation system for determining 
one or more scores associated with a query based at least in 
part on stored historical information , providing a compute 
request to the particular back and computer resource to 
perform a processing operation on a portion of one or more 
data sets , and storing processing information related the 
processing of the compute request as historical information . 
[ 0017 ] FIG . 2 illustrates an example of data that may be 
included in a query received by the system illustrated in FIG . 
1 . 

[ 0018 ] FIG . 3 illustrates an example of historical infor 
mation that may be stored in a resource allocation system . 
[ 0019 ] FIG . 4 illustrates a schematic that illustrates 
examples of processing that may be performed on a resource 
allocation system , the processing being illustrated in con 
junction with the flow charts in FIGS . 5 , 6 , and 7 . 
[ 0020 ] FIG . 5 is a schematic that includes a flowchart 
illustrating an embodiment for providing a computer request 
to a back - end computer resource based on the one or more 
scores . 

[ 0021 ] FIG . 6 is a schematic that includes a flowchart 
illustrating an embodiment for determining a compute 
request associated with a received query . 
[ 0022 ] FIG . 7 is a schematic that includes a flowchart 
illustrating an embodiment for storing processing informa 
tion that is received from a back - end computer resource , as 
historical information , such that the historical information 
can be used to help determine future compute request . 
[ 0023 ] FIG . 8 is a block diagram that illustrates a com 
puter system with which certain methods discussed herein 
may be implemented . 
[ 0024 ] FIG . 9 is a flowchart illustrating an example pro 
cess for allocating back - end computer resources . 
[ 0025 ] FIG . 10 illustrates one specific example of an 
embodiment of a resource allocation system 110 where the 
queries 120 are generated for large complex data sets that are 
based on an ontology 
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DETAILED DESCRIPTION 

Overview 

intelligently dispatching compute requests to appropriately 
configured back - end compute resources . The system may 
receive and processes queries through a process referred to 
here as a “ scoring pipeline ” to determine one or more scores 
associated with the information in each query . The system 
then provides a compute request to a particular back - end 
computer resource based on the one or more query scores . 
The back - end computer resource that receives the compute 
request may be one of a number of possible back - end 
compute resources that exist at the time the query is 
received , or that is instantiated to perform the compute 
request . Accordingly , back - end computer resource can be , in 
various embodiments , may include one or more of a hard 
ware system ( e.g. , one or more of a particular computer , 
processor , or a server system ) , and / or a software instantiated 
processing system ( e.g. , an instantiated virtual computing 
environment having certain parameters , for example , a cer 
tain memory allocation ) . 

[ 0026 ] Data analysts working on large and complex data 
sets may want to perform many different types of processing 
on the data sets , for example , computations , filtering , search 
ing , data transformations , search and replacement of infor 
mation , etc. Some data sets are extremely large , having 
dozens or hundreds of columns , and millions or hundreds of 
millions ( or more ) of rows of data , while other data set may 
be significantly smaller . In one example , large data sets are 
preprocessed to correct values of data fields , manipulate or 
change values of data fields , remove or add data fields , row , 
or columns , and / or manipulate rows and columns to serve 
future use of the data , for example analysis , joining , visu 
alization , or presentation . In another example , two or more 
large data sets that are being used for analysis task may be 
conceptually structured according to an object centric data 
model represented by an ontology , and may include one or 
more fields that are linked by the ontology . Depending on 
the particular data sets being used , objects within a data set 
may have multiple links to other objects . Objects within a 
data set may also have links to objects in another data set . 
For example , a data source being analyzed may have two or 
more linked object sets , or to other data sets that include at 
least one common field to the data source . Accordingly , 
computations , filtering , searching , data transformations , 
search and replacement tasks etc. may become many times 
more complicated require more computational resources 
than processing a stand - alone non - linked data set . Accord 
ingly , some processing tasks that a data analyst may want to 
perform on various data sets may be vastly different and are 
best performed using different computer resources ( e.g. , 
differently configured computer resources ) due to their com 
plexity and the size of the data set being processed . 
[ 0027 ] In an example of a data analyst workflow , process 
ing tasks to be performed on a large dataset may be defined 
as part of a processing task definition step on a front - end 
computer system , and a query is generated that includes 
information indicting the processing tasks and of the one or 
more data sets to be processed . The query is routed from the 
front - end computer over a network to a resource allocation 
system , and then a compute request is sent to a back - end 
computer resource to perform the processing task as defined 
by information in the query . Once the processing is com 
pleted by the back - end computer resource , the resulting data 
( e.g. , a linked reference to the resulting data ) may be 
provided back to the data analyst who generated the query , 
or the resulting data may be stored for future processing and 
the data analysts is informed where the resulting data is 
stored . 
[ 0028 ] To facilitate a datacenter efficiently performing the 
wide variety of data processing tasks that may be needed 
( e.g. , using the appropriate amount of backend computer 
resources ) , disclosed herein are embodiments of resource 
allocation server systems and methods relating to a resource 
allocation server system configured to receive queries from 
front - end computer systems , determine a back - end computer 
resources to perform the processing indicated in the queries , 
and dispatch compute requests ( corresponding to each of the 
received queries ) to appropriately configured ( or sized ) 
back - end computer resources to perform the processing task . 
Some embodiments of the resource allocation server system 
include a server system having a software architecture for 

Processing Information 
[ 0029 ] The resource allocation system may also be con 
figured to receive processing metadata from the back - end 
resource after the compute request has been performed , and 
store the processing metadata as historical metadata . For 
example , the processing metadata may include metrics indi 
cating how long the processing took to run ( e.g. , CPU run 
time ) , how many computations were performed , and how 
much memory was used during processing . The processing 
metadata may also include information relating to the one or 
more data sets being processed , including the size of each of 
the data sets processed for the query ( e.g. , overall size , # 
rows , # columns , or other metrics that characterize the size 
or structure of the one or more data sets , for example , 
relational links ) , the number of data sets processed , and how 
the data in the data sets is organized , etc. The processing 
metadata may also include information relating to the com 
puter resource that was used to process the compute request . 
For example , the number of CPU's in the computer 
resource , the speed of the CPU's , the amount of cache of the 
CPU's , or the amount of memory allocated or physically for 
the computer resource , as well as other back - end computer 
resource information . 

Routing Pipeline 
[ 0030 ] The routing pipeline may include a pluggable 
framework for defining scoring / routing strategies . Scoring 
may be based on information that is in the query ( " query 
information ” ) , for example , one or more of originators of the 
query ( e.g. , a data analyst group ) , the scope of the processing 
task ( e.g. , the type of processing being performed , the size 
of the one or more datasets being processed ) , or the inclu 
sion of user defined code in the query . Scoring may also be 
based on one or more of the health or operability of back - end 
compute resources ( e.g. , the availability of certain hardware 
or software resources ) , the existence of usable cached data 
( previously computed data ) , availability of relevant datasets , 
historical compute runtimes using particular compute 
resources for particular compute requests , source user / re 
quest characteristics , etc. 

Originator 
[ 0031 ] In some embodiments , a certain originator of a 
query may often generate queries for complex processing on 
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availability of certain hardware or software resources ) . For 
example , the routing pipeline may evaluate the query infor 
mation and also have knowledge of the operability of 
back - end computer resources , such that back - end resources 
that are operable ( or have a higher degree of operability ) are 
attributed higher scores , which will indicate that the query 
will be routed to them . 

very large datasets which require millions or billions of 
computations . Accordingly , the originator can be added to a 
user group of power - users ( or large resource users ) . In some 
embodiments , when the query information indicates such an 
originator , the scoring pipeline can generate higher scores 
for more powerful compute resources , so that queries from 
this originator are sent to such powerful back - end compute 
resources to perform the processing . In other embodiments , 
the scoring pipeline may also adjust such scores based on 
other query information . In some embodiments , when the 
scoring pipeline identifies a particular originator or group in 
the query data , a predetermined back - end computer resource 
is identified ( e.g. , either real or virtual ) to perform the 
compute request . 

Usable Cached Data 

Scope of Processing 
[ 0032 ] In some embodiments , the scope of processing that 
is being requested by the query may be considered when 
determining a back - end computer resource to perform the 
processing . For example , when the query information indi 
cates a larger number of data sets , larger sized data sets , and 
data sets with larger numbers of rows and / or columns , the 
routing pipeline might produce a higher score for more 
powerful compute resources . Also , the query information 
may include indications of the type ( s ) of processing being 
performed . When the type of processing indicates more 
complex operations to be performed , the routing pipeline 
will generate higher scores for more powerful compute 
resources , indicating that they should be used for the pro 
cessing of the query . 

[ 0035 ] In some embodiments , previously performed pro 
cessing for particular data sets is stored ( cached ) and may be 
used to satisfy subsequent queries , instead of performing the 
same processing again thus possibly saving on computing 
resources . For example , a data set may often be used by a 
certain data analyst , or several data analysts , as a starting 
point for certain processing that is common for the certain 
analyst ( s ) . Data resulting from a compute request relating to 
certain common processing on a certain common data set 
can be stored as a computed data set and indexed . When the 
resource allocation system determines that the query defines 
processing that is equivalent to the processing that resulted 
in the stored computed data set , it can generate avoid 
computation altogether and simply returned the stored com 
puted data . That is , rather than perform the same processing 
again , the resource allocation system identifies that the 
processing was previously done ( e.g. , by checking an index 
of precomputed data sets ) and then provides the computed 
data set back in response to the query ( along with any other 
data that was generated as a result of the query ) . For 
example , a license data set may include information relating 
to all of the licensed automobile drivers in the United States . 
Data analysts that work on the licensed data set may 
typically filter the license data set to generate a Western 
States license data set that include only drivers in Washing 
ton , Oregon , Arizona , Nevada , Utah , New Mexico , Idaho , 
Wyoming , Montana , Colorado , and California . The Western 
States license data set maybe stored and indexed in the 
resource allocation system . Subsequently , if a query is 
received that indicates to filter the license data set to produce 
a Western States license data set , the resource allocation 
system can determine that this data set is stored , and provide 
the stored Western States license data set in response to the 
query , obviating the need to again produce the same data set 
and thus saving computer resources for other tasks . This 
functionality may be generalized and characterized as a 
trimming service , where portions of a query are trimmed and 
replaced with precomputed data by the resource allocation 
system . 

Inclusion of User Defined Code 

[ 0033 ] Some queries may include user defined code to be 
run by the back - end compute resource to perform a process 
ing task on one or more data sets . For example , a data analyst 
may include some custom designed code for performing a 
certain transformation on a data set , where such a transfor 
mation is not a selectable option on a user interface . Running 
user defined code incurs a risk because , for example , it has 
not been tested and may include one or more bugs ( e.g. , a 
divide by zero operation , an incomplete processing flow , a 
clerical error , or the like ) . In some embodiments , the routing 
pipeline may be configured to determine if user defined code 
exists in the query , and if it does , filter out any compute 
resources that are not configured to run user defined code , so 
that the query cannot be dispatched to them . Subsequently , 
when a backend computer resource is identified for the 
query containing user defined code , the resource allocation 
system may define one or more parameters to control the 
compute resource that receives the compute request for such 
a query . The parameters may include run - time limits for the 
computer resource . For example , a parameter may limit the 
amount of memory that may be used . In another example , a 
parameter may limit the amount of time the compute 
resource is allowed to run . In another example , a parameter 
may indicate that a compute resource should be terminated 
as soon as it has completed the compute request . 

Scoring Example 

[ 0036 ] Table 1 ( below ) illustrates examples of how the 
routing pipeline may analyze a query to generate features 
that will be used when scoring the compute resources based 
on their fitness to execute the query . The “ Attribute ” column 
of Table 1 indicates information that may be found in a 
query , according to some embodiments . For example , the 
query may include information indicating whether the data 
set , or the data sets , that will be processed for the query are 
either small , medium or large data sets . In some embodi 
ments , the determination of the data set size is based on the 
total size of all data sets involved in the processing . In some 
embodiments , a data set size may be included for each data 
set being processed . In some embodiments , the data set 

Availability of Resources 
[ 0034 ] In some embodiments , a routing pipeline may 
attribute a score to the compute resources based on the 
priority of the processing task described in the query and the 
health or operability of the compute resources ( e.g. , the 
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more features as being determinative by itself to properly 
indicate the compute resource , or parameters of the com 
puter resource , that are needed to perform the processing 
task . For example , the resource allocation system may be 
configured such that a query from a particular originator , or 
group , should always be processed by certain backend 
computer resource . In other embodiments , the resource 
allocation system uses a combination of two or more of the 
features to determine the compute resources that are needed 
to perform the processing task . For example , the resource 
allocation system may use the data size feature SIZE 3 to 
determine the power of the computer resource that is nec 
essary for the processing , and then also use the user defined 
code feature UDC YES to determine certain controls that 
will be used on the computer resource processing the query , 
for example , to stop the computer resource after it has 
processed the query . 

Historical Information 

being processed is indicated in the query information in the 
resource allocation system determines the size of the data 
set . In the example shown in Table 1 , a score may be 
determined for the size of the data set ( or data sets ) being 
processed . For example , if the data set being processed is a 
small data set , the size feature can be given value SIZE 1 , 
medium data set can be given value SIZE 2 , a large data set 
can be given value SIZE 3. Another feature is extracted 
based on the number of data sets that are to be processed . For 
example , if one data set is being processed , the data sets 
number feature can be given value NUM 1 , if 2 data sets are 
being processed it can be given value NUM 2 , etc. Also , in 
this example , the query can be classified based on a par 
ticular user group ( e.g. , of analysts ) that generated the query , 
resulting in a user group feature that can take values of 
GROUP 1 - N . Also , in this example , the query may be 
classified based on the originator ( e.g. , analyst ) of the query 
resulting in an origin feature that can take values of ORIG 
1 - N . In some embodiments , the query includes the type of 
processing task , and correspondingly a feature may be 
extracted for the type of processing that will be performed 
( e.g. , filtering , joining ) and can take values of TYPE 1 - N . In 
some embodiments , queries that include user defined code 
may also be classified based on whether they do contain 
code , in which case the UDC feature will have value UDC 
YES , or not , in which case the feature will have value UDC 
NO . In some embodiments , a priority of the processing may 
also be included in the query , and correspondingly a priority 
feature will be extracted , which can take values PRI 1 - N 
where the higher the number , the higher the priority . In some 
embodiments , if cached data is available to substitute for 
portion of the processing , a feature may be correspondingly 
extracted as either CACHE YES or CACHE no . As one of 
ordinary skill in the art will appreciate , in other examples , a 
query may include other types of information ( attributes ) , 
from which features may be extracted and then used to 
calculate the score for the compute resources that can 
process the queries , so that the optimal compute resource 
can be selected . The compute resource scores can be defined 
by one or more of any of the features listed in Table 1 , or any 
feature for a query that are based on information in the 
query . For example , in some implementations , scores may 
be derived from a combination ( sum , average , weighted 
combination , etc. ) of multiple of the features noted below 
and / or other features . 

[ 0038 ] The resource allocation system may receive pro 
cessing metadata from the back - end resource after the 
compute request has been performed , and store the process 
ing metadata as historical information . In addition to the 
resource allocation system's knowledge of the existence of 
usable cached data ( previously computed data ) , the resource 
allocation system may use the stored historical information 
to help determine fitness scores for the back - end computer 
resources available for a particular query , so that the fittest 
compute resource may be selected . In other words , the 
resource allocation system may identify query information 
and match it to query information that was previously 
received and historical information associated with the 
results of a backend computer resource processing the query . 
As the amount of historical information increases , the 
resource allocation system may better evaluate whether the 
processing done in response to a certain type of query ( e.g. , 
a query for a particular type of data set , from a particular 
group , on a particular data set , etc. ) was performed by a 
computer resource that was sized correctly ( e.g. , included a 
sufficient amount of memory , CPU availability , CPU speed , 
number of CPUs , and the like ) . By evaluating query infor 
mation contained in a new query with the historical infor 
mation , the resource allocation system can then determine 
for the new query an appropriate computer resource to 
perform the desired processing . 

TABLE 1 
Back - End Computer Lifecycle Management 

Attribute Score 

Small data set 
Medium data set 
Large data set 
# datasets - 1 data set 
# datasets - 2 data sets 
# datasets - 3 data sets 
# datasets - 4+ data sets 
Group 
Originator 
Type of task 
User defined code 
Priority of task 
Cached data available 

SIZE 1 
SIZE 2 
SIZE 3 
NUM 1 
NUM 2 
NUM 3 
NUMBER 
GROUP 1 - N 
ORIG 1 - N 
TYPE 1 - N 
UDC YES / NO 
PRI 1 - N 
CACHE YES / NO 

[ 0039 ] The resource allocation system may also be con 
figured to manage the back - end computer resources . For 
example , based on the number of queries it receives and the 
corresponding number of compute requests it generates , the 
resource allocation system may start or stop compute 
resources . In one example , when the resource allocation 
system receives a number of similar queries , the system may 
start a number of compute resources having similar compu 
tational capabilities ( e.g. , horizontally scaling the compute 
resources ) . In another embodiment , the system may dynami 
cally add memory to an existing resource ( e.g. , vertical 
scaling ) . In another example , when the resource allocation 
system receives a number of dissimilar queries , the system 
may start a number of compute resources of varying com 
putational capabilities ( e.g. , adaptive horizontal scaling , or 
vertical and horizontal scaling the compute resources ) . 

[ 0037 ] Accordingly , a query may be characterized by 
multiple features . In some embodiments , the resource allo 
cation system may prioritize a particular one of the one or 



US 2020/0081992 A1 Mar. 12 , 2020 
6 

These scaling situations may be referred to as auto - scaling 
for ease of reference . Either of these situations may occur for 
example , during normal work hours for data analysts . In 
another example , the resource allocation system may have 
historical information that indicates a particular time of day , 
or particular days , where more or fewer back - end compute 
resources are required to process compute request resulting 
from incoming queries . For such times , or days , the resource 
allocation system may auto - scale the compute resources to 
match the expected workload . In some embodiments , the 
resource allocation system may monitor one or more of the 
existing compute resources and adjust the power of the 
compute resources if the monitoring determines more or less 
power is necessary . Adjusting the power of a compute 
resource may include , for example , increasing or decreasing 
a memory allocation , increasing or decreasing the number of 
CPUs that are dedicated on the compute resource , or chang 
ing any other parameter of the compute resource that affects 
its ability to process the compute request . In other embodi 
ments , the resource allocation system may terminate running 
compute resources that are inactive or under - utilized , thus 
reducing operational costs . 
Terms 

[ 0040 ] In order to facilitate an understanding of the sys 
tems and methods discussed herein , a number of terms are 
defined below . The terms defined below , as well as other 
terms used herein , should be construed to include the 
provided definitions , the ordinary and customary meaning of 
the terms , and / or any other implied meaning for the respec 
tive terms . Thus , the definitions below do not limit the 
meaning of these terms , but only provide exemplary defi 
nitions . 
[ 0041 ] Ontology : Stored information that provides a data 
model for storage of data in one or more databases . For 
example , the stored data may comprise definitions for object 
types and property types for data in a database , and how 
objects and properties may be related . 
[ 0042 ] Data Store : Any computer readable storage 
medium , component , and / or device ( or collection of data 
storage mediums and / or devices ) . Examples of data stores 
include , but are not limited to , optical disks ( e.g. , CD - ROM , 
DVD - ROM , etc. ) , magnetic disks ( e.g. , hard disks , floppy 
disks , etc. ) , memory circuits ( e.g. , solid state drives , ran 
dom - access memory ( RAM ) , etc. ) , and / or the like . Another 
example of a data store is a hosted storage environment that 
includes a collection of physical data storage devices that 
may be remotely accessible and may be rapidly provisioned 
as needed ( commonly referred to as “ cloud ” storage ) . 
[ 0043 ] Database : Any data structure ( and / or combinations 
of multiple data structures ) for storing and / or organizing 
data , including , but not limited to , relational databases ( e.g. , 
Oracle databases , MySQL databases , etc. ) , non - relational 
databases ( e.g. , NoSQL databases , etc. ) , in - memory data 
bases , spreadsheets , as comma separated values ( CSV ) files , 
eXtendible markup language ( XML ) files , TeXT ( TXT ) 
files , flat files , spreadsheet files , and / or any other widely 
used or proprietary format for data storage . Databases are 
typically stored in one or more data stores . Accordingly , 
each database referred to herein ( e.g. , in the description 
herein and / or the figures of the present application ) is to be 
understood as being stored in one or more data stores . 
[ 0044 ] Data Object or Object : A data container for infor 
mation representing specific things in the world that have a 

number of definable properties . For example , a data object 
can represent an entity such as a batch ( see below ) , a sensor , 
a person , a place , an organization , a market instrument , or 
other noun . A data object can represent an event or a group 
of events that happens at a point in time or for a duration . A 
data object can represent a document or other unstructured 
data source such as an e - mail message , a news report , or a 
written paper or article . Each data object may be associated 
with a unique identifier that uniquely identifies the data 
object . The object's attributes ( e.g. metadata about the 
object ) may be represented in one or more properties . 
[ 0045 ] Object Type : Type of a data object ( e.g. , Batch 
Type , Sensor Type , Person , Event , or Document ) . Object 
types may be defined by an ontology and may be modified 
or updated to include additional object types . An object 
definition ( e.g. , in an ontology ) may include how the object 
is related to other objects , such as being a sub - object type of 
another object type ( e.g. , a particular batch type can be 
associated with one or more other sensor types , or an agent 
may be a sub - object type of a person object type ) , and the 
properties the object type may have . 
[ 0046 ] Properties : Attributes of a data object that represent 
individual data items . At a minimum , each property of a data 
object has a property type and a value or values . 
[ 0047 ] Property Type : The type of data a property is , such 
as a string , an integer , or a double . Property types may 
include complex property types . 
[ 0048 ] Property Value : The value associated with a prop 
erty , which is of the type indicated in the property type 
associated with the property . A property may have multiple 
values . 
[ 0049 ) Cleaning : As used herein , “ cleaning ” is a broad 
term that refers to changing information or a value , that is in 
data fields , to put the information or value in a proper ( e.g. , 
expected ) condition for subsequent processing . For 
example , changing information that is in a data field to 
correct an error in the information , such as changing the 
information to be of an expected format , length , case , or 
contain certain alphanumeric characters or symbols . In one 
example , in a data field that contains ( as the information ) an 
email address an “ @ ” symbol may be expected and if such 
a symbol is not present , the information in the data field can 
be changed to reflect a proper email address , or the infor 
mation may be deleted . In another example , if only lower 
case alphanumeric characters are expected in a data field , but 
in the data field are uppercase alphanumeric characters due 
to improper entry of the information , the information in the 
data field can be " cleaned ” by changing the uppercase 
alphanumeric characters to lowercase alphanumeric charac 
ters . In another example , if the information in a data field is 
expected to be of a certain length ( e.g. , a certain number of 
alphanumeric characters ) and more or less of the merit 
characters are found in the data field , the information may be 
changed to then reflect the correct number of alphanumeric 
characters , and thus be deemed “ cleaned . ” 
[ 0050 ] Preparing : As used herein , " preparing ” is a broad 
term that refers to changing information or a value that is a 
data field to put the information or value in a desired 
condition for subsequent processing . In some cases , infor 
mation in a data field may not be incorrect per se ( for 
example , be of the wrong case , length , be misspelled , wrong 
alphanumeric character type , etc. ) but a user may want to 
change the information in certain data fields to be more 
consistent , or normalize the data to use certain terminology , 
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for example based on the subsequent use of the data . In one 
example , where users entered information relating to road 
ways , different terms such as “ road , " " highway , ” “ drive , " 
“ street , ” “ avenue , " and the like may have been properly 
entered , but subsequently a user wants to designate all of 
such items information as a “ road ” for a certain application 
or use of the data , and thus the information may be " pre 
pared ” by selecting all the data fields with such terms as 
“ road , ” “ highway , ” “ drive , " " street , ” and “ avenue ” and 
setting all of the selected data fields to include the informa 
tion “ road . ” “ preparing ” and “ cleaning ” as used herein , may 
be used interchangeably as they both refer to changing 
information or values that is in data fields to prepare the 
information for additional or subsequent processing . 
[ 0051 ] Link : A connection between two data objects , 
based on , for example , a relationship , an event , and / or 
matching properties . Links may be directional , such as one 
representing a payment from person A to B , or bidirectional . 
[ 0052 ] Link Set : Set of multiple links that are shared 
between two or more data objects . 

Examples of a Resource Allocation System 
[ 0053 ] The user - driven process of preparing queries ( e.g. , 
filtering , transformations ) for a data set may be referred to 
front - end processing . Conversely , processing of the large 
data set , or operations that are performed on the large data 
set may be referred to as “ back - end processing . ” As an 
example , front - end processing is performed on a data subset 
( i.e. , data set “ preview ” ) when a user is determining opera 
tions to clean and prepare the large data set for further 
processing or analysis ; the determined operations are not 
executed immediately on the front - end , but deferred for 
backend - processing once the fully constructed query is 
submitted . As another example , back - end processing is 
performed when applying the operations described in the 
query during front - end processing to the complete data set . 
[ 0054 ] FIG . 1 illustrates a schematic of an overview of an 
embodiment of a resource allocation system 110 that is part 
of a computing environment 100 ( e.g. , a datacenter ) and 
certain associated components , for determining one or more 
scores associated with a query based at least in part on stored 
historical information , providing a compute request to the 
particular back and computer resource to perform a process 
ing operation on a portion of one or more data sets , and 
storing processing information related to the processing of 
the compute request as historical information . As shown in 
FIG . 1 , one or more front - end computer resources 103 
provide a plurality of queries 120 as incoming queries to the 
resource allocation system 110. Data analyst working on the 
front and computer resources 103 may generate the queries 
120. The resource allocation system 110 may receive the 
queries 120 via a communication network 105 , which may 
be any type of network or communication channel capable 
of communicating information from the front - end computer 
resources 103 to the resource allocation system 110 . 
Although not discussed in detail herein , the network 105 
may also be used to provide information related to a com 
pleted processing task ( e.g. , as requested by query ) from the 
resource allocation system 110 and / or a back - end computer 
resource 130-135 to the front - end computer resource 130 
( and the data analyst ) that generated the query . In some 
embodiments , the information provided back to the front 
end computer resource 103 includes a link to a data set 
resulting from the query , the data set itself , or information 

that indicates where the resulting data set may be found , for 
example on a storage device 115 in communication with a 
resource allocation system 110 . 
[ 0055 ] The resource allocation system 110 includes vari 
ous functionality , for example , for receiving the queries 120 , 
determining scores for received queries , determining com 
pute requests , based on the determined scores , to send to 
back - end computer resources 130-135 for processing , con 
trolling the back - end computer resources 130-135 , receiving 
processing data from the backend computer resources 130 
135 and storing the processing data as historical informa 
tion . For example , in the embodiment illustrated in FIG . 1 , 
the resource allocation system 110 includes a first non 
transitory computer storage medium 112 configured data 
received by two or more back end computer resources , the 
data including historical information related to processing of 
previously received queries by the two or more back - end 
computer resources 130-135 . The resource allocation system 
110 also includes a query scoring module 114 , a compute 
request and backend computer resource control module 116 , 
and a managed historical information module 118. The 
resource allocation system 1 110 also includes a second 
non - transitory computer storage medium 113 configured to 
at least store computer executable instructions , the computer 
executable instructions configuring the resource allocation 
system 110 to perform the functionality for the query scoring 
module 114 , a compute request and backend computer 
resource control module 116 , and a managed historical 
information module 118. In operation , once a query is 
received by the resource allocation system 110 , the query 
scoring module 114 may evaluate information in the query 
( " query information ” ) to determine a score for the query 
( " query score ” ) . The query score may be based in part on the 
query information and stored historical information 112 . 
Once a query score is determined , the compute request and 
control module 116 generate a compute request to send out 
to an available back - end computer resource 130-135 . Addi 
tional information on the functionality of these modules 114 , 
116 , 118 is illustrated in , and described in reference to , 
FIGS . 4 , 5 , 6 , 7 and 9 . 
[ 0056 ] As illustrated in FIG . 1 , the back - end computer 
resources 130-135 may be configured to have different 
processing power . The processing power may relate to , for 
example , the number of CPUs or type of CPU's allocated to 
the computer resource , an interface speed of the computer 
resource , the amount of RAM memory or other type of 
memory allocated to the computer resource , the amount of 
cache memory on one or more CPU's of the computer 
resource , the speed of one or more of the CPUs of the 
computer resource , and / or any other hardware , software or 
firmware characteristic or feature of a computer resource 
that affects its processing power . As an illustrated example , 
back - end computer resources 130 , 131 are configured to 
have a certain level of processing power . Back - end computer 
resource 132 has a higher level of processing power than 
computer resources 130 , 131 as indicated by the “ + ” sign . 
Back - end computer resource 133 has a higher level of 
processing power than computer resource 132 as indicated 
by the “ ++ ” and similarly , back - end computer resource 134 
has a higher level of processing power than computer 
resource 133 as indicated by the “ +++ ” . 
[ 0057 ] FIG . 2 illustrates one example of query information 
that may be included in a query 200 received by the resource 
allocation system 110 illustrated in FIG . 1. In this example , 
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200 may the query include one or more of a query originator 
202 , a group originator 204 , a query type 206 , user defined 
code 208 , information related to the data set that is to be 
processed 210 , and / or other types of query information 212 . 
In various embodiments , the query information may be in 
various formats , for example , data type of a Boolean ( true or 
false ) , double ( fractional numbers ) , integer ( whole num 
bers ) , long ( large whole numbers ) , date , or timestamps 
( instants in time ) , double ( fractional numbers ) , integer 
( whole numbers ) , or long ( large whole numbers ) , or any 
other data format that is readable by the resource allocation 
system 110 . 
[ 0058 ] The query originator 202 may include information 
that identifies the originator of the query , for example , a data 
analyst that generated the query . The group originator 204 
may specifically indicate a group that the query originated 
from . For example , a number of data analyst may be part of 
a particular group that typically generates similar types of 
queries that may require similar computer resources to 
process . 
[ 0059 ] The query type 206 may include information that 
indicates what type of processing is required for this query , 
the type relating to the processing involved or the extent of 
computing is that is necessary . For example , the query type 
206 may indicate the operations to be performed are one or 
more filtering operations , transformations , and / or search 
and - replace of information in the data set . In some embodi 
ments , the query type 206 includes a value from a prede 
termined list that indicates a type of processing that is 
needed for this query . 
[ 0060 ] The user defined code 208 may be custom written 
queries or other competition instructions provided by an 
analyst for a particular processing task . In some embodi 
ments , any time a query 200 contains user defined code , the 
query scoring module 114 identifies that such user defined 
code exist and passes the information on to the compute 
request and control module 116. When a compute request is 
generated by the compute request and control module 116 , 
the compute request may include lifecycle control informa 
tion for the back - end computer resource that will process the 
compute request , the lifecycle information including instruc 
tions that are specifically defined to lower risk of performing 
such user defined code in a processing operation . These 
instructions may include , for example , a time limit for the 
processing to occur to mitigate against the user defined code 
creating an endless loop of processing . In another example , 
the instructions may include “ kill ” information to stop the 
back - end computer resource after it completes the compute 
request , mitigating against the user defined code affecting 
subsequent operations of the back - end computer resource . In 
another example the instructions may include “ kill ” infor 
mation to stop the back - end computer resource if certain 
conditions occur , for example , if CPU time that is being used 
for processing exceeds a certain limit , if memory being used 
for the processing exceeds a certain limit , or if the back - end 
computer resource request additional resources ( e.g. , 
memory allocation ) , or if other unexpected processes are 
initiated by the back - end computer resource performing the 
processing with the user defined code . 
[ 0061 ] The query 200 may also include a variety of other 
query information 212 that defines the requested processing 
task . In various embodiments , the other query information 
212 may also be used during the query scoring process . In 
some embodiments , a score may be determined for one or 

more or each of the information that is in the query 200 , and 
the final query score is determined based on these one or 
more scores . In some embodiments , the resource allocation 
system 110 uses a lookup table with predetermined infor 
mation to match the information in the query 200 with an 
appropriate score . 
[ 0062 ] FIG . 3 illustrates an example of different types of 
historical information 300 that may be stored in a resource 
allocation system 110 , for example on computer medium 
112 as illustrated in FIG . 1. In various embodiments , the 
stored historical information 300 may include one or more 
of the examples of information shown in FIG . 3 , or may 
include additional information that is not illustrated in FIG . 
3. Accordingly , in one embodiment the historical informa 
tion may include one or more of a query ID 302 , a compute 
request ID 304 , and originator 306 , a group 308 , and a 
request type 310. The historical information may also 
include data set size 312 , which comprises information 
relating to the one or more data sets that were processed in 
association with a particular compute request ID . A particu 
lar query may request processing of one or more data sets . 
The data set size 312 information may include , for at least 
one of the data sets processed , the number of rows in the data 
set , the number of columns in the data set , and / or the overall 
size of the data set . Other metrics may in included in the data 
set size 312 to provide an indication of the size of the data 
sets being processed . 
[ 0063 ] The stored historical information 300 may also 
include one or more back - end compute resource parameters 
314 , which provide information on the computer resource 
used to process the compute request associated with com 
pute request ID 304. The one or more back - end compute 
resource parameters 314 may include , for example , the 
amount of memory and the number of CPUs of the computer 
resource . The back - end compute resource parameters 314 
may also include priority information indicative of the 
processing priority of this processing task , the type of CPUs 
in the computer resource ( e.g. , indicating the speed , cache , 
or other processing characteristics of the CPU's . In various 
embodiments , the back - end compute resource parameters 
314 may also include one or more other parameters indica 
tive of a parameter of the compute resource . The query 
scoring module 114 may generate a query score based in part 
on one or more of the stored historical information 300 . 
[ 0064 ] FIG . 4 illustrates a schematic that illustrates 
examples of processing that may be performed on an 
embodiment of a resource allocation system 110 , the pro 
cessing being illustrated in conjunction with the flow charts 
in FIGS . 5 , 6 , and 7. In FIG . 4 , the circled “ A ” “ B ” and “ C ” 
are pointers to corresponding processes in FIGS . 5 , 6 , and 7 . 
The resource allocation system 110 may be the same as 
illustrated in FIG . 1 , although all the components illustrated 
in FIG . 1 may not be shown in the embodiment in FIG . 4 . 
[ 0065 ] When a query 120 is received over the network 105 
by the resource allocation system 110 , the resource alloca 
tion system 110 performs processing on the query 120 , as 
illustrated in the flowchart in FIG . 4. For example , at block 
405 , the query scoring module 114 may process the query 
120 to determine one or more scores associated with the 
query 120 using the query information ( e.g. , as illustrated in 
FIG . 2 ) and also using stored historical information ( e.g. , as 
illustrated in FIG . 3 ) . An example of this processing is 
further described in reference to FIG . 5. At block 410 , the 
compute request module 116 may provide a computer 
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request to back - end computer resource 130 , the compute 
request being based on the determined one or more scores in 
block 405. An example of this processing is further 
described in reference to FIG . 6. At block 415 , the manage 
historical information module 118 may receive processing 
information from the back - end computer resource 130 that 
process the compute request , and stores at least a portion of 
the processing information as historical information in a 
database on a computer medium 112 of the resource allo 
cation system 110. An example of this processing is further 
described in reference to FIG . 6. The amount of stored 
historical information increases as the number of queries 
that are processed increases . ACCORDINGLY , the stored 
historical information will include , over a period of time , 
and increased amount of historical information that may be 
relevant to any particular query . 
[ 0066 ] FIG . 5 is a schematic that includes a flowchart 
illustrating an embodiment of a process that may be imple 
mented in a resource allocation system 110 for determining 
one or more scores for a query and determining a back - end 
computer resource request to a back - end computer resource 
based on the one or more scores . At block 510 , the resource 
allocation system 110 determines what type of information 
is in the query . In some cases , the presence of a type of 
information may generate a score for the query . For 
example , if the query includes user - defined code , a certain 
score may be determined for the query to indicate certain 
parameters required for the back - end computer resource that 
will perform the processing . In another example , each of the 
different pieces of the query information may be assigned a 
score such that more than one score is determined . In some 
instances , the query scoring module 114 tries to match ( as 
best as possible ) the query information to information his 
torical , and a score may be assigned based on the historical 
information . 
[ 0067 ] At block 530 , a total query score can be determined 
from the more than one scores that may be assigned to a 
query . Depending on the specific implementation , the scores 
may be differently weighted , or may be equal in weight . At 
block 540 , the resource allocation system 110 determines 
back - end compute resource parameters based on the deter 
mined query score . For example , the resource allocation 
system 110 may include a lookup table , or another form of 
stored predetermined data , that is used to associate a deter 
mined query score with parameters for the backend com 
puter resource . In another example , the resource allocation 
system 110 may include a set of conditions that associates a 
determined query score with parameters for the backend 
computer resource . 

[ 0068 ] FIG . 6 is a schematic that includes a flowchart 
illustrating an embodiment for determining a compute 
request associated with a received query . In some embodi 
ments , the process illustrated in FIG . 6 may be performed by 
the compute request module 116 of the resource allocation 
system 110. In block 610 of FIG . 6 , the resource allocation 
system 110 receives backend compute resource parameters 
that were determined based on a query score . At block 620 , 
the process generates a compute request based on the 
received parameters . The parameters may include informa 
tion relating to one or more of CPUs , memory , processor 
speed , number of computer resources needed for the pro 
cessing task , if the processing task has a hard end time , 
particular risk mitigation required for the computer resource 

( e.g. , if user - defined code will be run ) , or other parameters 
relating to a computer resource . 
[ 0069 ] At block 630 the resource allocation system 110 
identifies a computer resource from one of the existing 
compute resources , or determines to start a new computer 
resource to perform the processing task . In various embodi 
ments , the identified computer resource may be a physical 
system or virtual system . Finally at block 640 , the resource 
allocation system 110 sends the compute request to the 
identified computer resource to start the processing task . 
[ 0070 ] FIG . 7 is a schematic that includes a flowchart 
illustrating an embodiment for storing processing informa 
tion that is received from a back - end computer resource , as 
historical information , such that the historical information 
can be used to help determine future compute request . After 
the back - end computer resource completes the processing as 
requested by the compute request , in addition to providing 
a resulting data set , a link to the resulting data set , or an 
indication with the resulting data set can be found , the 
computer resource provides processing information to the 
resource allocation system 110. At block 710 , the resource 
allocation system 110 receives the processing information 
from the back - end computer resource for a particular com 
pute request . In various embodiments , the processing infor 
mation may include any information characterizing the 
processing that was performed by the computer resource 
( e.g. , run time , number of computations , memory used , CPU 
time used , size of the data set processed , and the like ) . At 
block 720 , the resource allocation system saves a portion or 
all of the processing information as historical data , for 
example , on the first computer medium 112 of the resource 
allocation system . As described above , the stored historical 
information may be subsequently used by the resource 
allocation system to help determine the proper computer 
resource required for new queries . 
[ 0071 ] FIG . 8 is a block diagram that illustrates a com 
puter system 800 with which certain methods discussed 
herein may be implemented . That is , in various examples , 
the data preparing system 110 may be implemented as 
computer system 800 . mputer system 800 includes a bus 
802 or other communication mechanism for communicating 
information , and a hardware processor , or multiple proces 
sors , 804 coupled with bus 802 for processing information . 
Hardware processor ( s ) 804 may be , for example , one or 
more general purpose microprocessors . 
[ 0072 ] Computer system 800 also includes a main 
memory 806 , such as a random access memory ( RAM ) , 
cache and / or other dynamic storage devices , coupled to bus 
802 for storing information and instructions to be executed 
by processor 804. Main memory 806 also may be used for 
storing temporary variables or other intermediate informa 
tion during execution of instructions to be executed by 
processor 804. Such instructions , when stored in storage 
media accessible to processor 804 , render computer system 
800 into a special - purpose machine that is customized to 
perform the operations specified in the instructions . The 
main memory 806 may , for example , include instructions to 
implement a user interface as illustrated in FIG . 6 , calculate 
data metrics , allow a user to filter data and change data in 
data sets , and store information indicting the operations 
performed to clean and / or prepare data to a log as described 
in FIGS . 1 and 6-10 , the data being stored in some examples 
in data objects as defined by an ontology , as described in 
reference to FIGS . 2-4 . 
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[ 0073 ] Computer system 800 further includes a read only 
memory ( ROM ) 808 or other static storage device coupled 
to bus 802 for storing static information and instructions for 
processor 804. A storage device 810 , such as a magnetic 
disk , optical disk , or USB thumb drive ( Flash drive ) , etc. , is 
provided and coupled to bus 802 for storing information and 
instructions . 

[ 0074 ) Computer system 800 may be coupled via bus 802 
to a display 812 , such as a cathode ray tube ( CRT ) or LCD 
display ( or touch screen ) , for displaying information to a 
computer user . An input device 814 , including alphanumeric 
and other keys , is coupled to bus 802 for communicating 
information and command selections to processor 804 . 
Another type of user input device is cursor control 816 , such 
as a mouse , a trackball , or cursor direction keys for com 
municating direction information and command selections 
to processor 804 and for controlling cursor movement on 
display 812. This input device typically has two degrees of 
freedom in two axes , a first axis ( e.g. , x ) and a second axis 
( e.g. , y ) , that allows the device to specify positions in a 
plane . In some embodiments , the same direction information 
and command selections as cursor control may be imple 
mented via receiving touches on a touch screen without a 
cursor . 

[ 0075 ] Computing system 800 may include a user inter 
face module to implement a GUI that may be stored in a 
mass storage device as computer executable program 
instructions that are executed by the computing device ( s ) . 
Computer system 800 may further , as described below , 
implement the techniques described herein using custom 
ized hard - wired logic , one or more ASICs or FPGAs , 
firmware and / or program logic which in combination with 
the computer system causes or programs computer system 
800 to be a special - purpose machine . According to one 
embodiment , the techniques herein are performed by com 
puter system 800 in response to processor ( s ) 804 executing 
one or more sequences of one or more computer readable 
program instructions contained in main memory 806. Such 
instructions may be read into main memory 806 from 
another storage medium , such as storage device 810. Execu 
tion of the sequences of instructions contained in main 
memory 806 causes processor ( s ) 804 to perform the process 
steps described herein . In alternative embodiments , hard 
wired circuitry may be used in place of or in combination 
with software instructions . 

[ 0076 ] Various forms of computer readable storage media 
may be involved in carrying one or more sequences of one 
or more computer readable program instructions to proces 
sor 804 for execution . For example , the instructions may 
initially be carried on a magnetic disk or solid state drive of 
a remote computer . The remote computer can load the 
instructions into its dynamic memory and send the instruc 
tions over a telephone line using a modem . A modem local 
to computer system 800 can receive the data on the tele 
phone line and use an infra - red transmitter to convert the 
data to an infra - red signal . An infra - red detector can receive 
the data carried in the infra - red signal and appropriate 
circuitry can place the data on bus 802. Bus 802 carries the 
data to main memory 806 , from which processor 804 
retrieves and executes the instructions . The instructions 
received by main memory 806 may optionally be stored on 
storage device 810 either before or after execution by 
processor 804 . 

[ 0077 ] Computer system 800 also includes a communica 
tion interface 818 coupled to bus 802. Communication 
interface 818 provides a two - way data communication cou 
pling to a network link 820 that is connected to a local 
network 822. For example , communication interface 818 
may be an integrated services digital network ( ISDN ) card , 
cable modem , satellite modem , or a modem to provide a data 
communication connection to a corresponding type of tele 
phone line . As another example , communication interface 
818 may be a local area network ( LAN ) card to provide a 
data communication connection to a compatible LAN ( or 
WAN component to communicate with a WAN ) . Wireless 
links may also be implemented . In any such implementation , 
communication interface 818 sends and receives electrical , 
electromagnetic or optical signals that carry digital data 
streams representing various types of information . 
[ 0078 ] Network link 820 typically provides data commu 
nication through one or more networks to other data devices . 
For example , network link 820 may provide a connection 
through local network 822 to a host computer 824 or to data 
equipment operated by an Internet Service Provider ( ISP ) 
826. ISP 826 in turn provides data communication services 
through the world wide packet data communication network 
now commonly referred to as the “ Internet ” 828. Local 
network 822 and Internet 828 both use electrical , electro 
magnetic or optical signals that carry digital data streams . 
The signals through the various networks and the signals on 
network link 820 and through communication interface 818 , 
which carry the digital data to and from computer system 
800 , are example forms of transmission media . 
[ 0079 ] Computer system 800 can send messages and 
receive data , including program code , through the network 
( s ) , network link 820 and communication interface 818. In 
the Internet example , a server 830 might transmit a 
requested code for an application program through Internet 
828 , ISP 826 , local network 822 and communication inter 
face 818 . 

[ 0080 ] The received code may be executed by processor 
804 as it is received , and / or stored in storage device 810 , or 
other non - volatile storage for later execution . 
[ 0081 ] Accordingly , in some embodiments , of the com 
puter system 800 , the computer system comprises a first 
non - transitory computer storage medium storage device 810 
configured to at least access a first data set representable in 
a tabular rows and columns format , cause presentation of a 
data subset on a display device , the data subset being a 
portion of the first data set , the presentation of the data 
subset including a plurality of columns of data , each of the 
columns of data having data fields including data field 
information , receive user input identifying a column of the 
data subset , determine data field information to modify for 
at least some of the data fields of the identified column , 
generate and cause display of an indication of a proposed 
change action to modify the determined data field informa 
tion , and in response to a user input indicating a selection of 
the indication of the proposed change action , cause update 
of the presentation of the data subset based on the change 
action to modify data field information in data fields of the 
identified column of the data subset and store a log of each 
change action . 
[ 0082 ] FIG . 9 is a flowchart illustrating an example pro 
cess 900 for allocating back - end computer resources . In 
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various embodiments , process 900 may be implemented on 
a resource allocation system 110 illustrated in FIG . 1 and in 
FIG . 8 . 
[ 0083 ] At block 905 , process 900 receives processing 
information , related to completion of a processing task as 
defined by a compute request , from a back - end compute 
resource . At block 910 , process 900 stores at least a portion 
of the processing information on a non - transitory computer 
storage medium as historical information . At block 915 , the 
process 900 receives a query indicating a request to perform 
a processing operation on one or more data sets . At block 
920 , process 900 determines a query score associated with 
query , and the score may be determined using the stored 
historical information . The query score may be based on one 
or more scores determined from information in the query . At 
block 925 , the process 900 determines a back - end compute 
resource to process the query based on the determined score . 
As described above , the query score may indicate one or 
more certain parameters for the back - end compute resource . 
Accordingly , at block 925 , the process 900 may use one or 
more of the parameters to determine the backend compute 
resource to use for the processing task defined in the query . 
At block 930 , process 900 sends the compute request to the 
determined compute resource . Subsequently , once the com 
pute resource has completed the processing involved with 
the compute request , process 900 proceeds to block 905 and 
the reallocation system 110 receives processing information 
for the completed compute request . 
[ 0084 ] FIG . 10 illustrates one specific example of an 
embodiment of a resource allocation system 110 where the 
queries 120 are generated for large complex data sets that are 
based on an ontology . In some examples , the data sets can 
then be provided via network 150 from an ontology - based 
database system 159 where the information in the data set 
can be stored in an ontology - based database 159 for further 
processing by a data analyst . In this example , the front and 
computer resource 103 may be tasked to perform data 
cleanup , data transformation , and / or data filtering of one or 
more data sets that are linked by an ontology . In this 
example , analysts working on the front and computer 
resources 103 access various data sets through the network 
105 , determines the processing that needs to be performed 
on various data sets and defines the processing task in the 
queries 120 , which are provided to the resource allocation 
system over the network 105. In some examples of data 
processing , using data sets linked to other data sets by an 
ontology may affect the computer resources necessary to 
perform the processing defined in the query . 
[ 0085 ] In some embodiments , a body of data is concep 
tually structured according to an object - centric data model 
represented by ontology 155. The conceptual data model is 
independent of any particular database used for durably 
storing one or more database ( s ) 159 based on the ontology 
155. For example , each object of the conceptual data model 
may correspond to one or more rows in a relational database 
or an entry in Lightweight Directory Access Protocol 
( LDAP ) database , or any combination of one or more 
databases . An ontology 155 may include stored information 
providing a data model for storage of data in the database4 . 
The ontology 155 may be defined by one or more object 
types , which may each be associated with one or more 
property types . At the highest level of abstraction , data 
object 151 is a container for information representing things 
in the world . For example , data object 151 can represent an 

entity such as a person , a place , an organization , a market 
instrument , or other noun . Data object 151 can represent an 
event that happens at a point in time or for a duration . Data 
object 151 can represent a document or other unstructured 
data source such as an e - mail message , a news report , or a 
written paper or article . Each data object 151 is associated 
with a unique identifier that uniquely identifies the data 
object within the database system . 
[ 0086 ] Different types of data objects may have different 
property types . Each property 153 as represented by data in 
the database system 150 may have a property type defined 
by the ontology 155 used by the database 159. Objects may 
be instantiated in the database 159 in accordance with the 
corresponding object definition for the particular object in 
the ontology 155. Each link 152 represents a connection 
between two data objects 151. In one embodiment , the 
connection is either through a relationship , an event , or 
through matching properties . A relationship connection may 
be asymmetrical or symmetrical . In one embodiment , when 
two data objects are connected by an event , they may also 
be connected by relationships , in which each data object has 
a specific relationship to the event . Each data object 151 can 
have multiple links with another data object 151 to form a 
link set 154. Each link 152 as represented by data in a 
database may have a link type defined by the database 
ontology used by the database . 
[ 0087 ] Advantageously , use of a dynamic ontology may 
allow a user to take advantage of an ontological data model , 
while not constraining himself or herself to a hard - coded 
ontology . Hard - coded ontologies can be overly simple ( i.e. , 
lacking detailed semantic properties , making classification 
difficult but limiting analysis ) or overly complex ( i.e. , hav 
ing overly detailed semantic properties , making classifica 
tion difficult ) . Use of a dynamic ontology can allow a user 
to define the desired level of semantic granularity , making 
dynamic ontologies suitable for a plurality of different and 
diverse uses ( e.g. , fraud prevention , cyber security , govern 
mental applications , capital markets , etc. ) . Using a data 
preparing and cleaning system prior to importing data into 
an ontology - based database system provides the advantages 
of the dynamic ontology with the assurance that the data 
input is consistent , has no or minimal errors , and / or has been 
preprocessed in accordance with certain data analysis crite 
ria to place the input data in better condition for further 
analysis . 
[ 0088 ] While using an ontological data model , as 
described above , may increase data analysis efficiencies in 
some aspects , processing such linked data sets can require 
increased computer resources , for example , more memory , 
more CPUs , etc. Accordingly , a query may include infor 
mation indicating the number of data sets involved in the 
processing task in the size of the data sets ( see for example , 
Table 1 ) . In addition , processing information received by a 
resource allocation station from a back - end computer 
resource after it has completed the compute request associ 
ated with the query may be saved as historical information , 
and then used as a reference for computer resources that may 
be necessary . For example , when the resource allocation 
station receives subsequent queries that indicate multiple 
data sets are involved in the processing , the historical 
information may be referenced to help determine the type or 
configuration of a computer resource that has been previ 
ously used for similar processing and if that type or con 
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figuration was sufficient to efficiently and successfully per 
form the requested processing . 
[ 0089 ] Various embodiments of the present disclosure 
may be a system , a method , and / or a computer program 
product at any possible technical detail level of integration . 
The computer program product may include a computer 
readable storage medium ( or mediums ) having computer 
readable program instructions thereon for causing a proces 
sor to carry out aspects of the present disclosure . For 
example , the functionality described herein may be per 
formed as software instructions are executed by , and / or in 
response to software instructions being executed by , one or 
more hardware processors and / or any other suitable com 
puting devices . The software instructions and / or other 
executable code may be read from a computer readable 
storage medium ( or mediums ) . 
[ 0090 ] The computer readable storage medium can be a 
tangible device that can retain and store data and / or instruc 
tions for use by an instruction execution device . The com 
puter readable storage medium may be , for example , but is 
not limited to , an electronic storage device ( including any 
volatile and / or non - volatile electronic storage devices ) , a 
magnetic storage device , an optical storage device , an elec 
tromagnetic storage device , a semiconductor storage device , 
or any suitable combination of the foregoing . A non - exhaus 
tive list of more specific examples of the computer readable 
storage medium includes the following : a portable computer 
diskette , a hard disk , a solid state drive , a random access 
memory ( RAM ) , a read - only memory ( ROM ) , an erasable 
programmable read - only memory ( EPROM or Flash 
memory ) , a static random access memory ( SRAM ) , a por 
table compact disc read - only memory ( CD - ROM ) , a digital 
versatile disk ( DVD ) , a memory stick , a floppy disk , a 
mechanically encoded device such as punch - cards or raised 
structures in a groove having instructions recorded thereon , 
and any suitable combination of the foregoing . A computer 
readable storage medium , as used herein , is not to be 
construed as being transitory signals per se , such as radio 
waves or other freely propagating electromagnetic waves , 
electromagnetic waves propagating through a waveguide or 
other transmission media ( e.g. , light pulses passing through 
a fiber - optic cable ) , or electrical signals transmitted through 

instructions , microcode , firmware instructions , state - setting 
data , configuration data for integrated circuitry , or either 
source code or object code written in any combination of one 
or more programming languages , including an object ori 
ented programming language such as Smalltalk , C ++ , or the 
like , and procedural programming languages , such as the 
“ C ” programming language or similar programming lan 
guages . Computer readable program instructions may be 
callable from other instructions or from itself , and / or may be 
invoked in response to detected events or interrupts . Com 
puter readable program instructions configured for execu 
tion on computing devices may be provided on a computer 
readable storage medium , and / or as a digital download ( and 
may be originally stored in a compressed or installable 
format that requires installation , decompression or decryp 
tion prior to execution ) that may then be stored on a 
computer readable storage medium . Such computer readable 
program instructions may be stored , partially or fully , on a 
memory device ( e.g. , a computer readable storage medium ) 
of the executing computing device , for execution by the 
computing device . The computer readable program instruc 
tions may execute entirely on a user's computer ( e.g. , the 
executing computing device ) , partly on the user's computer , 
as a stand - alone software package , partly on the user's 
computer and partly on a remote computer or entirely on the 
remote computer or server . In the latter scenario , the remote 
computer may be connected to the user's computer through 
any type of network , including a local area network ( LAN ) 
or a wide area network ( WAN ) , or the connection may be 
made to an external computer ( for example , through the 
Internet using an Internet Service Provider ) . In some 
embodiments , electronic circuitry including , for example , 
programmable logic circuitry , field - programmable gate 
arrays ( FPGA ) , or programmable logic arrays ( PLA ) may 
execute the computer readable program instructions by 
utilizing state information of the computer readable program 
instructions to personalize the electronic circuitry , in order to 
perform aspects of the present disclosure . 
[ 0093 ] Aspects of the present disclosure are described 
herein with reference to flowchart illustrations and / or block 
diagrams of methods , apparatus ( systems ) , and computer 
program products according to embodiments of the disclo 
sure . It will be understood that each block of the flowchart 
illustrations and / or block diagrams , and combinations of 
blocks in the flowchart illustrations and / or block diagrams , 
can be implemented by computer readable program instruc 
tions . 

[ 0094 ] These computer readable program instructions may 
be provided to a processor of a general purpose computer , 
special purpose computer , or other programmable data pro 
cessing apparatus to produce a machine , such that the 
instructions , which execute via the processor of the com 
puter or other programmable data processing apparatus , 
create means for implementing the functions / acts specified 
in the flowchart and / or block diagram block or blocks . These 
computer readable program instructions may also be stored 
in a computer readable storage medium that can direct a 
computer , a programmable data processing apparatus , and / 
or other devices to function in a particular manner , such that 
the computer readable storage medium having instructions 
stored therein comprises an article of manufacture including 
instructions which implement aspects of the function / act 
specified in the flowchart ( s ) and / or block diagram ( s ) block 
or blocks . 

a wire . 
[ 0091 ) Computer readable program instructions described 
herein can be downloaded to respective computing process 
ing devices from a computer readable storage medium or to 
an external computer or external storage device via a net 
work , for example , the Internet , a local area network , a wide 
area network and / or a wireless network . The network may 
comprise copper transmission cables , optical transmission 
fibers , wireless transmission , routers , firewalls , switches , 
gateway computers and / or edge servers . A network adapter 
card or network interface in each computing / processing 
device receives computer readable program instructions 
from the network and forwards the computer readable 
program instructions for storage in a computer readable 
storage medium within the respective computing processing 
device . 
[ 0092 ] Computer readable program instructions ( as also 
referred to herein as , for example , " code , ” “ instructions , ” 
" module , " " application , " " software application , " and / or the 
like ) for carrying out operations of the present disclosure 
may be assembler instructions , instruction - set - architecture 
( ISA ) instructions , machine instructions , machine dependent 
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[ 0095 ] The computer readable program instructions may 
also be loaded onto a computer , other programmable data 
processing apparatus , or other device to cause a series of 
operational steps to be performed on the computer , other 
programmable apparatus or other device to produce a com 
puter implemented process , such that the instructions which 
execute on the computer , other programmable apparatus , or 
other device implement the functions / acts specified in the 
flowchart and / or block diagram block or blocks . For 
example , the instructions may initially be carried on a 
magnetic disk or solid state drive of a remote computer . The 
remote computer may load the instructions and / or modules 
into its dynamic memory and send the instructions over a 
telephone , cable , or optical line using a modem . A modem 
local to a server computing system may receive the data on 
the telephone / cable / optical line and use a converter device 
including the appropriate circuitry to place the data on a bus . 
The bus may carry the data to a memory , from which a 
processor may retrieve and execute the instructions . The 
instructions received by the memory may optionally be 
stored on a storage device ( e.g. , a solid state drive ) either 
before or after execution by the computer processor . 
[ 0096 ] The flowchart and block diagrams in the Figures 
illustrate the architecture , functionality , and operation of 
possible implementations of systems , methods , and com 
puter program products according to various embodiments 
of the present disclosure . In this regard , each block in the 
flowchart or block diagrams may represent a module , seg 
ment , or portion of instructions , which comprises one or 
more executable instructions for implementing the specified 
logical function ( s ) . In some alternative implementations , the 
functions noted in the blocks may occur out of the order 
noted in the Figures . For example , two blocks shown in 
succession may , in fact , be executed substantially concur 
rently , or the blocks may sometimes be executed in the 
reverse order , depending upon the functionality involved . In 
addition , certain blocks may be omitted in some implemen 
tations . The methods and processes described herein are also 
not limited to any particular sequence , and the blocks or 
states relating thereto can be performed in other sequences 
that are appropriate . 
[ 0097 ] It will also be noted that each block of the block 
diagrams and / or flowchart illustration , and combinations of 
blocks in the block diagrams and / or flowchart illustration , 
can be implemented by special purpose hardware - based 
systems that perform the specified functions or acts or carry 
out combinations of special purpose hardware and computer 
instructions . For example , any of the processes , methods , 
algorithms , elements , blocks , applications , or other func 
tionality ( or portions of functionality ) described in the 
preceding sections may be embodied in , and / or fully or 
partially automated via , electronic hardware such applica 
tion - specific processors ( e.g. , application - specific integrated 
circuits ( ASICs ) ) , programmable processors ( e.g. , field pro 
grammable gate arrays ( FPGAs ) ) , application - specific cir 
cuitry , and / or the like any of which may also combine 
custom hard - wired logic , logic circuits , ASICS , FPGAs , etc. 
with custom programming / execution of software instruc 
tions to accomplish the techniques ) . 
[ 0098 ] Any of the above - mentioned processors , and / or 
devices incorporating any of the above - mentioned proces 
sors , may be referred to herein as , for example , “ computers , " 
“ computer devices , " " computing devices , " " hardware com 
puting devices , " " hardware processors , ” “ processing units , " 

and / or the like . Computing devices of the above - embodi 
ments may generally ( but not necessarily ) be controlled 
and / or coordinated by operating system software , such as 
Mac OS , iOS , Android , Chrome OS , Windows OS ( e.g. , 
Windows XP , Windows Vista , Windows 7 , Windows 8 , 
Windows 10 , Windows Server , etc. ) , Windows CE , Unix , 
Linux , SunOS , Solaris , Blackberry OS , VxWorks , or other 
suitable operating systems . In other embodiments , the com 
puting devices may be controlled by a proprietary operating 
system . Conventional operating systems control and sched 
ule computer processes for execution , perform memory 
management , provide file system , networking , I / O services , 
and provide a user interface functionality , such as a graphi 
cal user interface ( “ GUI ” ) , among other things . 
[ 0099 ] Many variations and modifications may be made to 
the above - described embodiments , the elements of which 
are to be understood as being among other acceptable 
examples . All such modifications and variations are intended 
to be included herein within the scope of this disclosure . The 
foregoing description details certain embodiments . It will be 
appreciated , however , that no matter how detailed the fore 
going appears in text , the systems and methods can be 
practiced in many ways . As is also stated above , it should be 
noted that the use of particular terminology when describing 
certain features or aspects of the systems and methods 
should not be taken to imply that the terminology is being 
re - defined herein to be restricted to including any specific 
characteristics of the features or aspects of the systems and 
methods with which that terminology is associated . 
[ 0100 ] Conditional language , such as , among others , 
" can , ” “ could , ” " might , ” or “ may , ” unless specifically stated 
otherwise , or otherwise understood within the context as 
used , is generally intended to convey that certain embodi 
ments include , while other embodiments do not include , 
certain features , elements , and / or steps . Thus , such condi 
tional language is not generally intended to imply that 
features , elements and / or steps are in any way required for 
one or more embodiments or that one or more embodiments 
necessarily include logic for deciding , with or without user 
input or prompting , whether these features , elements and / or 
steps are included or are to be performed in any particular 
embodiment . 
[ 0101 ] The term “ substantially ” when used in conjunction 
with the term “ real - time ” forms a phrase that will be readily 
understood by a person of ordinary skill in the art . For 
example , it is readily understood that such language will 
include speeds in which no or little delay or waiting is 
discernible , or where such delay is sufficiently short so as not 
to be disruptive , irritating , or otherwise vexing to a user . 
[ 0102 ] Conjunctive language such as the phrase “ at least 
one of X , Y , and Z , ” or “ at least one of X , Y , or Z , " unless 
specifically stated otherwise , is to be understood with the 
context as used in general to convey that an item , term , etc. 
may be either X , Y , or Z , or a combination thereof . For 
example , the term “ or ” is used in its inclusive sense ( and not 
in its exclusive sense ) so that when used , for example , to 
connect a list of elements , the term “ or ” means one , some , 
or all of the elements in the list . Thus , such conjunctive 
language is not generally intended to imply that certain 
embodiments require at least one of X , at least one of Y , and 
at least one of Z to each be present . 
[ 0103 ] The term “ a ” as used herein should be given an 
inclusive rather than exclusive interpretation . For example , 
unless specifically noted , the term “ a ” should not be under 
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store processing information related to the process 
ing of the compute request by the particular back 
end computer resource as historical information in 
the first non - transitory computer storage medium . 

2. The system of claim 1 , wherein the particular back - end 
computer resource is indicated by a determined high score 
associated with the query . 

3. The system of claim 1 , wherein at least one of the 
scores is based at least in part on the originator of the query . 
4. The system of claim 3 , wherein the originator is 

associated with a predefined group of a number of groups 
that the query maybe associated with . 

5. ( canceled ) 
6. The system of claim 1 , wherein at least one of the 

scores is based at least in part on the type or characteristic 
of the query . 

stood to mean “ exactly one ” or “ one and only one ” ; instead , 
the term “ a ” means “ one or more ” or at least one , ” whether 
used in the claims or elsewhere in the specification and 
regardless of uses of quantifiers such as “ at least one , ” “ one 
or more , ” or “ a plurality ” elsewhere in the claims or speci 
fication . 
[ 0104 ] The term " comprising ” as used herein should be 
given an inclusive rather than exclusive interpretation . For 
example , a general purpose computer comprising one or 
more processors should not be interpreted as excluding other 
computer components , and may possibly include such com 
ponents as memory , input / output devices , and / or network 
interfaces , among others . 
[ 0105 ] While the above detailed description has shown , 
described , and pointed out novel features as applied to 
various embodiments , it may be understood that various 
omissions , substitutions , and changes in the form and details 
of the devices or processes illustrated may be made without 
departing from the spirit of the disclosure . As may be 
recognized , certain embodiments of the inventions described 
herein may be embodied within a form that does not provide 
all of the features and benefits set forth herein , as some 
features may be used or practiced separately from others . 
The scope of certain inventions disclosed herein is indicated 
by the appended claims rather than by the foregoing descrip 
tion . All changes which come within the meaning and range 
of equivalency of the claims are to be embraced within their 
scope . 

1. A system comprising : 
a resource allocation system , comprising 

a network communication interface configured to 
receive a query from a device , the query indicating 
a request to perform a processing operation on a 
portion of one or more data sets ; 

a first non - transitory computer storage medium config 
ured to store data provided by two or more back - end 
computer resources , the data including historical 
information related to processing of previously 
received queries ; 

a second non - transitory computer storage medium con 
figured to at least store computer - executable instruc 
tions ; and 

one or more computer hardware processors in commu 
nication with the second non - transitory computer 
storage medium , the one or more computer hardware 
processors configured to execute the computer - ex 
ecutable instructions to at least : 
determine whether the query includes user defined 

code for execution on a back - end computer 
resource , 

determine one or more scores associated with the 
query , the one or more scores indicating a particu 
lar back - end computer resource , of the two or 
more back - end resources , wherein if the query 
includes user defined code , at least one score is 
based at least in part on the query including user 
defined code , 

provide a compute request to the particular back - end 
computer resource to perform a processing opera 
tion on a portion of one or more data sets , wherein 
if the query includes user defined code the com 
pute request includes a risk mitigation required for 
the particular back - end computer resource , and 

7. The system of claim 1 , wherein at least one of the 
scores is based at least in part on stored historical informa 
tion . 

8. The system of claim 7 , wherein the one or more 
computer hardware processors are further configured to 
execute the computer - executable instructions to at least 
receive processing information from two or more back - end 
computer resources and save the processing information in 
the first non - transitory computer storage medium as histori 
cal data . 

9. The system of claim 7 , wherein the historical data 
includes processing time . 

10. The system of claim 7 , wherein the historical data 
includes characteristics of the computer resource . 

11. The system of claim 7 , wherein the historical data 
includes query originator data . 

12. The system of claim 7 , wherein the historical data 
includes data set information corresponding to a particular 
data set processed by a back - end computer resource , the data 
set information at least one of the more of number of rows 
of the data set , the number of columns of the data set , or the 
overall size of the data set . 

13. The system of claim 1 , wherein the one or more 
computer hardware processors are further configured to 
execute the computer - executable instructions to control a 
lifecycle parameter of the back - end computer resources . 

14. The system of claim 13 , wherein controlling a life 
cycle parameter comprises setting stop and start parameters 
of a back - end computer resource . 

15. The system of claim 13 , wherein controlling a life 
cycle parameter comprises controlling start of back - end 
computer resources with similar compute parameters . 

16. The system of claim 13 , wherein controlling a life 
cycle parameter comprises controlling start of back - end 
computer resources having non - similar compute parameters . 

17. The system of claim 1 , wherein the one or more 
computer hardware processors are further configured to 
execute the computer - executable instructions to start the 
particular back - end computer resource for a query with user 
defined code and stop the particular back - end computer 
resource when the compute request is completed . 

18. A method of resource allocation , comprising : 
receiving processing information related to processing of 

compute requests from two or more back - end computer 
resources ; 

storing the processing information on a non - transitory 
computer storage medium as historical information ; 
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receiving a query indicating a request to perform a 
processing operation on one or more data sets ; 

determining whether the query includes user defined code 
for execution on a back - end computer resource ; 

determining one or more scores associated with the query , 
the one or more scores indicating a particular back - end 
computer resource , of the two or more back - end 
resources , wherein if the query includes user defined 
code , at least one score is based at least in part on the 
query including user defined code 

providing a compute request to the particular back - end 
computer resource to perform a processing operation 
on a portion of one or more data sets , wherein if the 
query includes user defined code the compute request 
includes a risk mitigation required for the particular 
back - end computer resource , 

wherein the method is performed by one or more com 
puter hardware processors configured to execute com 
puter - executable instructions stored on a non - transitory 
computer storage medium . 

19. The method of claim 18 , further comprising starting a 
first back - end computer resource for a query with user 
defined code , and stopping the first back - end computer 
resource when the compute request is completed . 

20. The method of claim 18 , further comprising : 
wherein if the query includes user defined code , 

determining a stop parameter based on the user defined 
code ; 

starting the particular back - end computer resource ; 
providing the compute request to the particular backend 
computer resource ; and 

stopping the particular backend computer resource 
based on the stop parameter . 

21. The system of claim 1 , 
wherein if the query includes user defined code , the one 

or more computer hardware processors are further 
configured to execute the computer - executable instruc 
tions to : 
determine a stop parameter based on the user defined 
code ; 

start the particular back - end computer resource ; 
provide a compute request to the particular backend 

computer resource ; and 
stop the particular backend computer resource based on 

the stop parameter . 


