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(57) Abstract: In one implementation, a system for policy based workload scaler includes a parameters engine to define external
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locate the reclaimed resources to a second portion of cloud service workloads when the threshold value is exceeded and the external
factors are exceeded.
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POLICY BASED WORKLOAD SCALER

Background
[0001] In cloud computing environments there can be a limited set of

resources and/or quotas to external factors such as cost constraints, storage disk
space, network bandwidth, power consumption, among other external factors.
Resources can be scaled out based on the scaling decisions made by aggregating
and correlating alerts from a monitoring tool. It is not always possible to scale out
resources. For example, it may not be possible to scale out resources when
resource utilization exceeds a threshold and there are no additional resources

available for scaling out.

Brief Description of the Drawings

[0002] Figure 1 illustrates a diagram of an example of a system for a policy
based workload scaler according to the present disclosure.

[0003] Figure 2 illustrates a diagram of an example computing device
according to the present disclosure.

[0004] Figure 3 illustrates a flow chart of a policy based workload scaler
according to the present disclosure.

[0005] Figure 4 illustrates a flow chart of a policy based workload scaler
according to the present disclosure.

[0006] Figure 5 is a flow chart of a method for resource scheduling according

to the present disclosure.

Detailed Description

[0007] A policy based workload scaler can be utilized to assign a priority to

each of a plurality of cloud service workloads. In some embodiments, the priority
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can be a value assigned to each of the plurality of cloud service workloads to
indicate an importance of performing each of the plurality of cloud service workloads.
In some embodiments, the priority can be a value assigned to each of a plurality of
tenants that own or operate the plurality of cloud service workloads. For example, a
priority can be assigned to each of the plurality of cloud service workloads and a
priority can be assigned to each of a plurality of tenants. In this example, the
proposed systems and methods can check a priority assigned to the cloud service
workload and check the priority assigned to the tenant when scaling the plurality of
cloud service workloads.

[0008] The priority values for the plurality of cloud service workloads can be
categorized and stored within a database to determine what cloud service workloads
can be reclaimed in the event that maximum limits are reached for external factors
associated with physical and/or logical resources. As used herein, external factors
define maximum limits on available resources for each workload or tenant in a given
cloud environment. For example, an external factor can include, but is not limited to:
cost constraints for a given cloud service workload or tenant, a maximum available
network bandwidth, a maximum available disk space, and/or a maximum available
power.

[0009] In some embodiments, a monitoring tool (e.g., Ceilometer, etc.) can be
utilized to monitor the plurality of cloud service workloads and determine when a
cloud service workload from the plurality of cloud service workloads exceeds a
predetermined threshold value. When the monitoring tool identifies a cloud service
workload that has exceeded a threshold value the policy based workload scaler can
perform a number of actions to continue the service of the identified cloud service
workload.

[0010] In some embodiments, the policy based workload scaler can attempt to
scale out the identified cloud service workload when the external factors allow for
scaling out the identified cloud service workload. In some embodiments, if the
identified cloud service workload is not able to be scaled out due to the external
factors, the policy workload scaler can attempt to increase the predetermined
threshold value. In some embodiments, if the identified cloud service workload is not
able to have an increased threshold value, the policy workload scaler can trigger a
resource reclaiming engine to reclaim physical and/or logical resources from cloud

service workloads with a relatively lower priority value and allocate the reclaimed
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resources to cloud service workloads with a relatively higher priority value. As used
herein, reclaiming physical and/or logical resources includes partially or completely
shutting down cloud service workloads and utilizing the partially reclaimed or
shutdown resources for other cloud service workloads.

[0011] The policy based workload scaler can provide a systematic way of
reclaiming resources from lower priority cloud service workloads and associating the
reclaimed resources to higher priority cloud service workloads when external factors
do not allow for scaling out or increasing threshold values associated with the cloud
service workloads. The policy based workload scaler can automatically reclaim
resources to associate the reclaimed resources to higher priority cloud service
workloads based on the priority value assigned to the cloud service workload and/or
the priority value assigned to the tenant of the cloud service workload without a
human user interaction which can lead to mistakes.

[0012] Figures 1 and 2 illustrate examples of system 100 and computing
device 214 according to the present disclosure. Figure 1 illustrates a diagram of an
example of a system 100 for a policy based workload scaler according to the present
disclosure. The system 100 can include a database 104, a policy based workload
scaler system 102, and/or a number of engines (e.g., parameters engine 106,
threshold engine 108, priority engine 110, service engine 112). The policy based
workload scaler system 102 can be in communication with the database 104 via a
communication link, and can include the number of engines (e.g., parameters engine
106, threshold engine 108, priority engine 110, service engine 112). The policy
based workload scaler system 102 can include additional or fewer engines that are
illustrated to perform the various functions as will be described in further detail in
connection with Figures 3-5.

[0013] The number of engines (e.g., parameters engine 106, threshold engine
108, priority engine 110, service engine 112) can include a combination of hardware
and programming, but at least hardware, that is configured to perform functions
described herein (e.g., define external factors for a number of resources providing a
number of cloud service workloads, define a threshold value for the cloud service
workloads from the number of resources, assign a priority to each of the number of
cloud service workloads, reclaim resources from a first portion of cloud service
workloads with a first priority and allocate the reclaimed resources to a second
portion of cloud service workloads when the threshold value is exceeded and the
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external factors are exceeded, etc.). The programming can include program
instructions (e.g., software, firmware, etc.) stored in a memory resource (e.g.,
computer readable medium, machine readable medium, etc.) as well as hard-wired
program (e.g., logic).

[0014] The parameters engine106 can include hardware and/or a combination
of hardware and programming, but at least hardware, to define external factors for a
number of resources providing a number of cloud service workloads. The external
factors for a number of resources can include, but is not limited to: cost constraints
for a given cloud service workload or tenant, a maximum available network
bandwidth, a maximum available disk space, and/or a maximum available power
associated with a number of physical and/or logical resources. The external factors
can be defined and stored in the database 104 for utilization by the number of
engines (e.g., parameters engine 106, threshold engine 108, priority engine 110,
service engine 112).

[0015] The threshold engine 108 can include hardware and/or a combination
of hardware and programming, but at least hardware, to define a threshold value for
the cloud service workloads from the number of resources (e.g., physical and/or
logical resources). Defining a threshold value for the cloud service workloads can
include defining a maximum value of physical and/or logical resource utilization for a
corresponding cloud service workload. In some embodiments, the threshold engine
108 can determine what maximum values, that when exceeded by the cloud service
workloads, produces an alert.

[0016] In some embodiments, the threshold engine 108 can store the
threshold values in the database 104. The threshold values stored in the database
can be utilized by a monitoring engine such as Ceilometer to determine when a
particular cloud service workload has exceeded the threshold value.

[0017] The priority engine 110 can include hardware and/or a combination of
hardware and programming, but at least hardware, to assign a priority to each of the
number of cloud service workloads and/or tenants corresponding to the number of
cloud service workloads. The priority that is assigned to each of the number of cloud
service workloads can be a value that indicates a relative importance of a particular
cloud service workload compared to other cloud service workloads operating within a

particular data center or number of physical and/or logical resources.
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[0018] The priority can be based on a cost associated with performing and/or
not performing the particular cloud service workload. For example, there can be a
financial benefit (e.g., cost benefit) of performing the particular cloud service
workload and/or a financial detriment (e.g., cost detriment) associated with not
performing the particular cloud service workload. That is, a cost of operation can be
associated to the priority of a particular clouds service workload. In this example,
cloud service workloads with a relatively high financial benefit for completion and/or
high financial detriment for non-completion can be determined to have a relatively
high priority.

[0019] The cost of operation can be determined for each of the number of
cloud service workloads and/or for each of the number of tenants associated with the
number of cloud service workloads. In some embodiments, the cost of operation can
also include a quantity of time required to reclaim resources associated with the
number of cloud service workloads and reassign the reclaimed resources to a
number of different cloud service workloads. For example, the cost of operation can
be affected by the quantity for time required to reclaim resources and associate the
reclaimed resources to other cloud service workloads. That is, a greater quantity of
time can increase financial costs since the resources may not be providing services
while they are being reclaimed and associated to other cloud service workloads.
[0020] In some embodiments, determining the priority of a first and second
number of cloud service workloads includes determining a cost associated with
performing the first and second number of cloud service workloads. In some
embodiments, the cost of not performing the first number of cloud services can be
greater than the cost of not performing the second number of cloud service
workloads plus the cost associated with reclaiming resources from the second
number of cloud service workloads.

[0021] The priority can also be based on a quantity of physical and/or logical
resources that are utilized to perform the cloud service workload. For example, the
priority can be based on how many other cloud service workloads can be performed
on the same number of resources as a particular cloud service workload.

[0022] The service engine 112 can include hardware and/or a combination of
hardware and programming, but at least hardware, to reclaim resources from a first
portion of cloud service workloads with a first priority and allocate the reclaimed
resources to a second portion of cloud service workloads when the threshold value is
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exceeded and the external factors are exceeded. In some embodiments, the first
priority can be a priority that is relatively lower than the second priority. In some
embodiments, the service engine 112 can perform a number of functions to allocate
physical and/or logical resources when an alert is received that a particular cloud
service workload has exceeded the determined threshold associated with the
particular cloud service workload.

[0023] The service engine 112 can utilize the external factor values and/or the
stored priority values stored in the database 104 to determine if the resources of a
particular cloud service workload should be reclaimed and allocated to a different
cloud service workload. In some embodiments, the service engine 112 can
determine if the resources associated with the particular cloud service workload
should be reclaimed and associated to the different cloud service workload based on
the priority value. In some embodiments, the service engine can determine if the
resources associated with the particular cloud service workload should be reclaimed
based on the external factor values associated with the particular cloud service
workload and the external factor values associated with the different cloud service
workload. In some embodiments, the service engine 112 can reclaim physical and/or
logical resources by lowering a threshold associated with a portion of cloud service
workloads and associating the reclaimed physical and/or logical resources to a
portion of cloud service workloads with a relatively higher priority.

[0024] As described herein the priority based workload scaler system 102 can
automatically reclaim resources from a number of lower priority cloud service
workloads and associate the reclaimed resources to a number of higher priority
resources without a human user interaction.

[0025] Figure 2 illustrates a diagram of an example computing device 214
according to the present disclosure. The computing device 214 can utilize software,
hardware, firmware, and/or logic to perform functions described herein.

[0026] The computing device 214 can be any combination of hardware and
program instructions configured to share information. The hardware, for example,
can include a processing resource 216 and/or a memory resource 220 (e.g.,
computer-readable medium (CRM), machine readable medium (MRM), database,
etc.). A processing resource 216, as used herein, can include any number of
processors capable of executing instructions stored by a memory resource 220.
Processing resource 216 may be implemented in a single device or distributed
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across multiple devices. The program instructions (e.g., computer readable
instructions (CRI)) can include instructions stored on the memory resource 220 and
executable by the processing resource 216 to implement a desired function (e.g.,
define a threshold value for each of a number of cloud service workloads running on
a number of resources, monitor the number of cloud service workloads, determine a
first cloud service workload that has exceeded the defined threshold value,
determine a first priority of the first cloud service workload, reclaim resources from a
second cloud service that has a second priority that is less than the first priority,
etc.).

[0027] The memory resource 220 can be in communication with a processing
resource 216. A memory resource 220, as used herein, can include any number of
memory components capable of storing instructions that can be executed by
processing resource 216. Such memory resource 220 can be a non-transitory CRM
or MRM. Memory resource 220 may be integrated in a single device or distributed
across multiple devices. Further, memory resource 220 may be fully or partially
integrated in the same device as processing resource 216 or it may be separate but
accessible to that device and processing resource 216. Thus, it is noted that the
computing device 214 may be implemented on a participant device, on a server
device, on a collection of server devices, and/or a combination of the participant
device and the server device.

[0028] The memory resource 220 can be in communication with the
processing resource 216 via a communication link (e.g., a path) 218. The
communication link 218 can be local or remote to a machine (e.g., a computing
device) associated with the processing resource 216. Examples of a local
communication link 218 can include an electronic bus internal to a machine (e.g., a
computing device) where the memory resource 220 is one of volatile, non-volatile,
fixed, and/or removable storage medium in communication with the processing
resource 216 via the electronic bus.

[0029] A number of modules (e.g., parameters module 222, threshold module
224, priority module 226, service module 228) can include CRI that when executed
by the processing resource 216 can perform functions. The number of modules
(e.g., parameters module 222, threshold module 224, priority module 226, service
module 228) can be sub-modules of other modules. For example, the threshold
module 224 and the priority module 226 can be sub-modules and/or contained within
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the same computing device. In another example, the number of modules (e.g.,
parameters module 222, threshold module 224, priority module 226, service module
228) can comprise individual modules at separate and distinct locations (e.g., CRM,
etc.).

[0030] Each of the number of modules (e.g., parameters module 222,
threshold module 224, priority module 226, service module 228) can include
instructions that when executed by the processing resource 216 can function as a
corresponding engine as described herein. For example, the parameters module
222 can include instructions that when executed by the processing resource 216 can
function as the parameters engine 106. In another example, the threshold module
224 can include instructions that when executed by the processing resource 216 can
function as the threshold engine 108. In another example, the priority module 226
can include instructions that when executed by the processing resource 216 can
function as the priority engine 110. In another example, the service module 228 can
include instructions that when executed by the processing resource 216 can function
as the service engine 112.

[0031] Figure 3 illustrates a flow chart 330 of a policy based workload scaler
according to the present disclosure. The flow chart 330 can represent how the policy
based workload scaler as described herein can determine when a cloud service
workload has exceeded a predetermined threshold and how the policy based
workload scaler can reclaim resources and allocate the reclaimed resources to high
priority cloud serve workloads.

[0032] The flow chart 330 can start at 332. The flow chart 330 can define a
list of resource reclaim engines (e.g., resource reclaim hardware comprising
resource reclaim methods) at box 334. The defining a list of resource reclaim
engines can include defining a method associated with the resource reclaim engines
in code (e.g., extensible markup language (XML), java script object notation (JSON),
other text format, etc.).

[0033] The defined list of resource reclaim engines can be sent and stored in
the database 304. The defined list of resource reclaim engines can be utilized by
other resources and/or engines associated with the policy based workload scaler.
For example, the list of resource reclaim engines can be utilized by a service engine
(e.g., service engine 112 as referenced in Figure 1, etc.) when it is determined that a

particular cloud service workload requires the scale engine to reclaim the resources
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associated with the cloud service workload and associate the reclaimed resources to
a different cloud service workload.

[0034] In some embodiments, the defined list of resource reclaim engines can
include resource reclaim information for each cloud service workload and/or for each
tenant. The resource reclaim information can be defined at the time of creating the
cloud service workload. The resource reclaim information can include, but is not
limited to: a workload ID, a tenant ID, resources required for the cloud service
workload, and/or a priority ID for the cloud service workload. In some embodiments,
the defined list of resource reclaim engines can include a particular resource reclaim
algorithm to be used in the event that a particular cloud service workload exceeds a
threshold and/or exceeds a maximum threshold due to defined external factors.
[0035] The flow chart 330 can include defining external factors for a cloud
service environment that is performing the cloud service workloads. Defining
external factors for a cloud service environment can include defining external factors
for each of a plurality of cloud service workloads and/or tenants utilizing the cloud
service environment. As described herein, the external factors can include: cost
constraints for a given cloud service workload or tenant, a maximum available
network bandwidth, a maximum available disk space, and/or a maximum available
power. Thus, defining the external factors can include defining external factors can
include defining a maximum value for each of the external factors.

[0036] The flow chart 330 can include creating a cloud service workload at
box 338. Creating the cloud service workload can include specifying parameters of
the cloud service workload. Specifying parameters of the cloud service can include
specifying instances to be executed when performing a particular function. As
described herein, creating the cloud service workload can include defining external
factors at box 336 and/or defining a list of resource reclaim engines at box 334 that
are associated with the cloud service workload. The created cloud service can be
stored in the database 304 and executed by the cloud service network.

[0037] The flow chart 330 can include defining threshold values for a number
of physical and/or logical resources associated with each of the number of cloud
service workloads. Defining the threshold values can include defining threshold
values for the defined external factors. The threshold values can be values below

the defined maximum value defined at box 336. The threshold values can be values
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that when exceeded by a particular cloud service workload can initiate an alert from
a resource monitoring tool 342 (e.g., Ceilometer, etc.).

[0038] The flow chart 330 can include defining resource reclaim information
for each cloud service workload and/or tenant of a plurality of cloud service workload
tenants. The resource reclaim information can be assigned to each individual cloud
service workload. The resource reclaim information can include, but is not limited to:
workload ID information, tenant ID to which workload belongs, resources required for
a workload (e.g., minimum, ideal, max amount of resources), priority ID of a
workload, and/or priority ID of a tenant. The resource reclaim information can be
utilized to reclaim resources associated with a cloud service workload with a
relatively low priority value and associate the reclaimed resources to a cloud service
workload with a relatively high priority value.

[0039] The flow chart 330 can be implemented by a resource management
service 346. The resource management service 346 can be implemented by a
system and/or computing device as referenced in Figure 1 and Figure 2 respectively.
The resource management service 346 can be utilized to reclaim resources based
on the information associated with each of the number of cloud service workloads.
For example, the resource management service 346 can reclaim resources based
on: the resource reclaim engine defined at box 334, the external factors defined at
box 336, and/or the resource reclaim information defined at box 344. The resource
management service 346 can access the database 304 to obtain and/or utilize the
information associated with each of the number of cloud service workloads.

[0040] The flow chart 330 can end at 348. The flow chart 330 can be
implemented to create cloud service workloads with corresponding information
relating to reclaiming resources from low priority resources and associating the
reclaimed resources to high priority resources.

[0041] Figure 4 illustrates a flow chart 450 of a policy based workload scaler
according to the present disclosure. The flow chart 450 can be utilized to scale a
cloud service network implementing a number of cloud service workloads. The flow
chart 450 can start at 452.

[0042] The flow chart 450 can determine if a defined threshold has been
exceeded at 454. A determination at 454 can be made based on information
received from the resource orchestration service 456 and/or a resource monitoring
tool 458. When there is a violation of the threshold at 454 the flow chart 450 can
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move to a resource management service 446. The resource management service
446 can be communicatively coupled to a database 404. As described herein, the
database 404 can store information relating to scaling the cloud service workload.
The information can include: resource reclaim engine information, external factors
information, and/or resource reclaim information as described herein.

[0043] The resource management service 446 can utilize the information
relating to scaling the cloud service to perform a number of resource reclaim
methods 460, 462, 464. The number of resource reclaim methods 460, 462, 464 can
include an increase threshold method 460, a scale out method 462, and/or a reclaim
resource method 464. In some embodiments, the resource management service 446
can attempt the scale out method 462 prior to attempting the increase threshold
method 460 and/or the reclaim resource method 464. That is, the resource
management service 446 can attempt to add a number of physical and/or logical
resources to the cloud service workloads. In some embodiments, there are no
additional physical or logical resources to add in order to increase the threshold of a
number of cloud service workloads.

[0044] When there are no additional physical or logical resources for scaling
out the number of cloud service workloads the resource management service 446
can attempt the increase threshold method 460. The resource management service
446 can utilize the increase threshold method 460 to increase a particular threshold
defined for a particular number of cloud service workloads. In some embodiments,
the threshold of the number of cloud service workloads may not be capable of being
increased. For example, a particular cloud service workload can already be
operating at a maximum level. In another example, there may be no additional
physical or logical resources to increase the threshold of a particular cloud service
workload. In some embodiments, the resource management service 446 can attempt
the increase threshold method 460 prior to attempting the reclaim resource method
464.

[0045] When the resource management service 446 is unable to increase the
threshold via the increase threshold method 460, the resource management service
446 can attempt the reclaim resource method 464. As described herein, the reclaim
resource method 464 can include reclaiming a number of resources associated with

cloud service workloads with a relatively low priority. Reclaiming the number of
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resources can include implementing a resource reclaim method (e.g., resource
reclaim algorithm) with the resource reclaim information stored in the database 404.
[0046] In some embodiments, the resource management service 446 only
attempts the reclaim resource method 464 when maximum limits are reached due to
identified external factors. For example, the external factors can be available
network bandwidth and the resource management service 446 can attempt the
reclaim resource method only when the available network bandwidth is at a
maximum level with no additional network bandwidth available.

[0047] As described herein, the resource management service 446 can
reclaim resources from a first number of cloud service workloads and associate the
reclaimed resources to a second number of cloud service workloads. As described
herein, the first number of cloud service workloads can have a lower priority value
compared to the second number of cloud service workloads. In some embodiments,
reclaiming resources from cloud service workloads can include shutting down low
priority cloud service workloads to free up physical and/or logical resources. The
reclaimed resources from the cloud service workloads can be assigned to a number
of cloud service workloads with a relatively higher priority value.

[0048] The flow chart 450 provides automated processing and scaling of cloud
service workloads even when a scaling out method or an increase threshold method
are not possible due to external factors. The flow chart 450 can be utilized to
maintain consistent operation of cloud service workloads without the possibility of
human error. In addition, flow chart 450 maintains cloud service workloads that have
a greater overall priority and a greater overall financial benefit.

[0049] Figure 5 is a flow chart of a method 570 for resource scheduling
according to the present disclosure. The method 570 can be utilized to scale a
plurality of cloud service workloads operating on a cloud service network. The
method 570 can be executed by a system 102 as referenced in Figure 1 and/or a
computing device 214 as referenced in Figure 2.

[0050] At box 572 the method 570 can include defining a threshold value for
each of a number of cloud service workloads running on a number of physical and/or
logical resources. As described herein defining the threshold value for each of a
number of cloud service workloads can include determining a number of external
factor maximum limits and defining the threshold values based on the external factor
maximum limits. For example, a threshold for disk space can be based on the
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external factor maximum for disk space within a physical resource associated with a
particular cloud service workload.

[0051] At box 574 the method 570 can include generating a cloud service
workload list based on an assigned priority of each of the number of cloud service
workloads. The cloud service workload list can be a list of cloud service workloads
operating from a particular data center and/or a list of cloud service workloads
operating from one or more cloud service networks spanned across one or more
datacenters. The cloud service workload list can be a list comprising cloud service
workloads with a greatest priority at a top of the list (e.g., portion of list with greatest
priority) with cloud service workloads with a relatively lower priority towards a bottom
of the list (e.g., portion of list with least priority). In addition, the cloud service
workload list can be a list comprising a priority value of a tenant that corresponds to
the cloud service workload. For example, a cloud service workload can have an
assigned priority value and a tenant that corresponds to the cloud service workload
can have an assigned priority value. In this example, the priority value of the
workload and the priority value of the tenant can be utilized to generate the cloud
service workload list.

[0052] The cloud service workload list can be utilized to easily compare a
number of cloud service workloads to determine which cloud service workload from
the number of cloud service workloads has a highest priority from the number of
cloud service workloads. When comparing the number of cloud service workloads
the priority value assigned to each cloud service can be compared as well as the
priority value assigned to the corresponding tenants of the number of cloud service
workloads can be compared. In some embodiments, a cloud service workload can
be positioned on the cloud service workload list based on a combination of the
priority assigned to the cloud service workload and the priority assigned to the tenant
associated with the cloud service workload. For example, a first cloud service
workload with a first tenant can be relatively higher on the cloud service workload list
than a second cloud service workload with a second tenant when the first tenant has
a relatively higher priority value than the second tenant. In this example, the first
cloud service workload can have a relatively lower priority than the second cloud
service workload and still have a higher priority since it is associated with a tenant

that has a higher priority value.
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[0053] In some embodiments the cloud service workload list is based on a
financial cost associated with each of the number of cloud service workloads. For
example, the priority of a particular cloud service workload can be based on the
financial cost associated with performing and/or not performing the particular cloud
service.

[0054] The priority can be based on a number of factors as described herein.
The priority can be a value that represents how much cost is associated with
completion of a cloud service workloads and/or how much cost is associated with
non-completion of the cloud service workloads. The cost can include financial
benefit (e.g., money received upon completion) and/or financial detriment (e.g.,
money spent upon non-completion). In some embodiments, the cost can include a
financial cost of shutting down a particular cloud service workload and/or a financial
cost of slowing down a particular cloud service workload.

[0055] In some embodiments the method 570 can include associating a
financial cost to each of the number of cloud service workloads. Associating the
financial cost to each of the number of cloud service workloads can include
associating the financial cost to the priority information associated with each of the
number of cloud service workloads.

[0056] At box 576 the method 570 can include determining a first cloud
service workload that has exceeded the defined threshold value. Determining the
first cloud service workload has exceeded the defined threshold value can include
utilizing a resource monitoring tool (e.g., Ceilometer, etc.) to monitor resource
utilization for the first cloud service workload. In addition, the resource monitoring
tool can utilize defined threshold values that are stored in a database to compare the
defined threshold values to the real-time resource utilization values. If the real-time
resource utilization exceeds the threshold value, the resource monitoring tool can
issue an alert to a resource management service that the first cloud service workload
is in violation of a defined threshold.

[0057] At box 578 the method 570 can include reclaiming resources from a
second cloud service that has a second priority that is less than the first priority
based on the generated cloud service workload list. The physical and/or logical
resources can be reclaimed from the second cloud service by a resource
management service utilizing a reclaim resource method (e.g., reclaim resource

method 464 as referenced in Figure 4). Reclaiming the physical and/or logical
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resources from a second cloud service can include shutting down the second cloud
service and utilizing the resources that operated the second cloud service for the first
cloud service. That is, the physical and/or logical resources from the second cloud
service are reclaimed and associated to the first cloud service.

[0058] In some embodiments, the method 570 can include determining a first
cost associated with providing each of the number of cloud service workloads. The
cost associated with providing each of the number of cloud service workloads can
include a quantity of resources associated with each of the number of cloud service
workloads. In some embodiments, the greater quantity of resources associated with
a cloud service workload can increase the cost associated with the cloud service
workload. In some embodiments, a cost of not providing or providing at a relatively
lower rate of service can also be associated with each of the number of cloud service
workloads. For example, there can be a financial cost associated with not
performing a particular cloud service workload.

[0059] In some embodiments, the method 570 can include determining a
second cost associated with reclaiming resources from the second cloud service
workload and associating the reclaimed resources to the first cloud service workload.
The second cost associated with reclaiming resources and associating the reclaimed
resources can include a quantity of time that the resources are not providing a cloud
service workload. For example, there can be a cost associated with not utilizing a
physical and/or logical resources of a number of data centers.

[0060] In some embodiments, the method 570 can include determining a third
cost comprising a difference between the first cost associated with providing the first
cloud service workload and a fourth cost associated with not providing the second
cloud service workload plus the second cost associated with reclaiming resources
from the cloud service. The third cost can be a financial cost associated with the
process of reclaiming resources from the second cloud service workload and
associating the reclaimed resources to the first cloud service workload. As
described herein, the third cost can include the cost of reclaiming resources plus the
cost of not performing the second cloud service workload at a current level utilizing
the reclaimed resources.

[0061] The method 570 can automatically detect that a threshold has been
violated and identify a need to reclaim resources. For example, a need to reclaim
resources can include an inability to scale out resources or increase the threshold
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value due to external factors. The method 570 can provide for a better scaling
method compared to previous systems and methods by eliminating human error and
providing a method of scaling cloud computing resources when maximum levels are
reached for external factors.

[0062] As used herein, “logic” is an alternative or additional processing
resource to perform a particular action and/or function, etc., described herein, which
includes hardware, e.g., various forms of transistor logic, application specific
integrated circuits (ASICs), etc., as opposed to computer executable instructions,
e.g., software firmware, etc., stored in memory and executable by a processor.
Further, as used herein, “a” or “a number of’ something can refer to one or more
such things. For example, “a number of widgets” can refer to one or more widgets.
[0063] The above specification, examples and data provide a description of
the method and applications, and use of the system and method of the present
disclosure. Since many examples can be made without departing from the spirit and
scope of the system and method of the present disclosure, this specification merely
sets forth some of the many possible embodiment configurations and

implementations.
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What is claimed is:

1. A system for a policy based workload scaler, comprising:

a parameters engine to define external factors for a number of
resources providing a number of cloud service workloads;

a threshold engine to define a threshold value for the cloud service
workloads from the number of resources;

a priority engine to assign a priority to each of the number of cloud
service workloads; and

a service engine to reclaim resources from a first portion of cloud
service workloads with a first priority and allocate the reclaimed resources to a
second portion of cloud service workloads when the threshold value is exceeded and
the external factors are exceeded.

2. The system of claim 1, wherein the service engine reclaims resources when

the threshold value is at capacity for the number of resources.

3. The system of claim 1, wherein the service engine reclaims resources by
shutting down the first portion of cloud service workloads.

4. The system of claim 1, wherein the service engine reclaims resources by
increasing a threshold associated with the first portion of cloud service workloads.

5. The system of claim 1, wherein the priority engine is configured to assign a
priority to each of the number of cloud service workloads based on a tenant utilizing
the cloud service workloads.

6. The system of claim 1, comprising a cost engine to associate a cost of
operation to the priority.

7. The system of claim 6, wherein the cost includes a financial cost of shutting
down a particular cloud service workload and a financial cost of slowing down a

particular cloud service workload.
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8. A non-transitory computer readable medium storing instructions executable by
a processing resource to cause a controller to:

define a threshold value for each of a number of cloud service workloads
running on a number of resources;

monitor the number of cloud service workloads;

determine a first cloud service workload that has exceeded the defined
threshold value;

determine a first priority of the first cloud service workload; and

reclaim resources from a second cloud service that has a second priority that
is less than the first priority.

9. The medium of claim 8, comprising instructions to associate a financial cost to

each of the number of cloud service workloads.

10.  The medium of claim 9, wherein the first priority and the second priority are

based on the associated financial cost of the corresponding cloud service workload.

11. The medium of claim 8, wherein the threshold value is a maximum

percentage of resource utilization.

12. A method for resource scheduling, comprising:

defining a threshold value for each of a number of cloud service workloads
running on a number of resources;

generating a cloud service workload list based on an assigned priority of each
of the number of cloud service workloads;

determining a first cloud service workload that has exceeded the defined
threshold value; and

reclaiming resources from a second cloud service workload that has a second
priority that is less than the first priority based on the generated cloud service
workload list.

13. The method of claim 12, wherein the cloud service workload list is based on a

financial cost associated with each of the number of cloud service workloads.
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14.  The method of claim 12, comprising:

determining a first cost associated with providing each of the number of
cloud service workloads;

determining a second cost associated with reclaiming resources from
the second cloud service workload and associating the reclaimed resources to the
first cloud service workload; and

determining a third cost comprising a difference between the first cost
associated with providing the first cloud service workload and a fourth cost
associated with not providing the second cloud service workload plus the second

cost associated with reclaiming resources from the cloud service.

15. The method of claim 12, wherein the cloud service workload list is based on a

tenant associated with each of the number of cloud service workloads.
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