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(57) Abstract: Technologies are gener
ally described for systems and methods
effective to efficiently schedule a work
load in a cloud computing system. In
one example, calendar data is collected
from respective sets of devices associ
ated with respective sets of subscribers
and a workload to be performed at a
specific time or range of time is pre
dicted based in part on an analysis of
calendar data. Moreover, timing data
associated with a set of predicted re
quests is determined based on the an a
lysis and at least a portion of cloud
computing resources that service the set
of predicted requests are dynamically
scheduled based on timing data.

WORKLOAD PREDICTION FOR NETWORK-BASED

COMPUTING

TECHNICAL FIELD

[0001]

The subject disclosure relates generally to workload prediction for network-based

computing.
BACKGROUND
[0002]

Cloud/network-based computing provides a highly scalable, flexible and cost-

effective, shared computing infrastructure that delivers multiple services based on resource
multiplexing. As an example, these services can be broadly divided into three categories:
Infrastructure-as-a-Service (IaaS), Platform-as-a-Service (PaaS) and Software-as-a-Service
(SaaS). Typically, a large number of applications are hosted by the shared computing

infrastructure that can be accessed by multiple users via multiple devices. Moreover, the
shared computing infrastructure can include shared resources such as computers, servers,

and/or data storage systems that facilitate hosting and/or execution of the applications.
Management of the shared resource to increase system efficiency and performance is a
challenging task. Moreover, conventional approaches inefficiently manage resources and are
substantially expensive.
[0003]

The above-described deficiencies of traditional approaches merely provide an

overview of some of the problems of conventional approaches and techniques, and are not
intended to be exhaustive. Other problems with conventional systems and techniques, and
corresponding benefits of the various non-limiting embodiments described herein may
become further apparent upon review of the following description.
SUMMARY

[0004]

One or more embodiments disclosed herein relate to a method that includes

collecting calendar data from respective sets of devices associated with respective sets of
subscribers and predicting a workload to be performed at a specific time or range of time
based in part on an analysis of the calendar data. Further, in one embodiment, a system that
includes a memory and at least one processor, communicatively coupled to the memory is
disclosed. The processor facilitates execution of one or more computer-executable

components, comprising a data collection component configured to obtain calendar data from
a set of devices associated with a subscriber, and a resource management component
configured to dynamically schedule at least a portion of a set of servers based in part on the

calendar data, to facilitate provision of service for a request from a device of the set of
devices.
[0005]

In one embodiment, a computer-readable storage medium having stored thereon

computer-executable instructions is disclosed herein. The computer-executable instructions,
in response to execution, cause a computing system including at least one processor to

perform operations, comprising analyzing calendar data received from respective sets of
devices associated with respective sets of subscribers, identifying timing data associated with
a set of predicted requests based on the analyzing, and dynamically scheduling at least a
portion of a set of servers that process the set of predicted requests based on the identifying.
[0006]

In another embodiment, a communication device comprising a memory and at

least one processor, communicatively coupled to the memory, is disclosed herein. The
processor facilitates execution of at least one computer-executable component that at least
transmits calendar data to a communication network, wherein the calendar data is utilized to
dynamically schedule a subset of a set of servers within the communication network, and
directs a request to the communication network, subsequent to transmission of the calendar
data, wherein the request is serviced by the subset of the set of servers. Further, in yet

another embodiment, a method comprising receiving a request from a device and
dynamically determining a subset of a set of servers to process the request based on calendar
data that is received from the device prior to the receiving, is disclosed herein.
[0007]

The foregoing summary is illustrative only and is not intended to be in any way

limiting. In addition to the illustrative aspects, embodiments, and features described above,

further aspects, embodiments, and features will become apparent by reference to the drawings
and the following detailed description.
BRIEF DESCRIPTION OF THE FIGURES
[0008]

FIG. 1 illustrates a non-limiting embodiment of an example system configured for

resource management in a cloud computing environment.
[0009]

FIG. 2 illustrates a non-limiting embodiment of an example system configured to

facilitate management of cloud computing resources.
[0010]

FIG. 3 illustrates a non-limiting embodiment of an example system configured to

obtain calendar data that is utilized for workload scheduling.
[0011]

FIG. 4 illustrates a non-limiting embodiment of an example system configured to

dynamically schedule cloud resources based on calendar data.
[0012]

FIG. 5 is a high level diagram of a non-limiting embodiment of an example

system that is configured to service planned and/or unplanned requests.

[0013]

FIG. 6 illustrates an example system that facilitates automating one or more

features in accordance with at least some aspects of the subject disclosure.
[0014]

FIG. 7 illustrates a block diagram of a non-limiting embodiment of an example

system configured to facilitate billing associated with a cloud computing infrastructure.
[0015]

FIG. 8 illustrates a non-limiting embodiment of an example method that

facilitates workload prediction based on calendar data.
[0016]

FIG. 9 illustrates a non-limiting embodiment of an example method that

facilitates efficient workload balancing and request servicing.
[0017]

FIG. 10 illustrates a non-limiting embodiment of a set of computer-readable

instructions for scheduling a set of servers based on calendar data.
[0018]

FIG. 11 is a block diagram representing an example communication device in

which the various embodiments can be implemented.
[0019]

FIG. 12 is a block diagram illustrating an example computing device that is

arranged for workload scheduling for network-based computing in accordance with at least
some embodiments of the subject disclosure.
[0020]

FIG. 13 is a block diagram representing an example non-limiting operating

environment in which the various embodiments can be implemented.
DETAILED DESCRIPTION
[0021]

In the following detailed description, reference is made to the accompanying

drawings, which form a part hereof. In the drawings, similar symbols typically identify

similar components, unless context dictates otherwise. The illustrative embodiments
described in the detailed description, drawings, and claims are not meant to be limiting.
Other embodiments may be utilized, and other changes may be made, without departing from
the spirit or scope of the subject matter presented herein. It will be readily understood that
the aspects of the disclosure, as generally described herein, and illustrated in the Figures, can
be arranged, substituted, combined, separated, and designed in a wide variety of different

configurations, all of which are explicitly contemplated herein.
[0022]

In various non-limiting embodiments, systems and methods are provided for

scheduling a workload (e .g., allocating resources) of a cloud computing system. The
workload can be determined, in advance, based on an analysis of calendar data that is
received from a set of devices associated with one or more subscribers. As an example, the
calendar data can provide schedule-related or timing-related information that can be utilized
to identify a time or time range at/during which a request for a service can be received from
the one or more subscribers. At least a portion of servers within the cloud computing system

can be dynamically scheduled based in part on the workload, to facilitate provision of the
service.
[0023]

The foregoing overview is illustrative only and is not intended to be in any way

limiting. In addition to the illustrative aspects, embodiments, and features described above,

further aspects, embodiments, and features will become apparent by reference to the drawings
and the following detailed description.
[0024]

In a cloud computing infrastructure, networked servers service requests received

from multiple computing devices of multiple customers. Resource management associated
with the networked servers can be challenging since the timing of the requests is not known
in advance. Various embodiments disclosed herein utilize calendar data, collected from a

user's device, to determine timing data associated with the requests, which can facilitate
efficient resource management based on the timing data. It is noted that the term "cloud" as
used herein can refer to a set of servers, communicatively and/or operatively coupled to each
other, that host a set of applications utilized for servicing user requests. In general, the cloud
computing resources can communicate with user devices via most any wired and/or wireless
communication network to provide access to services that are based in the cloud and not
stored locally (e.g., on the user device). A typical cloud computing environment can include
multiple layers, aggregated together, that interact with each other to provide resources for
end-users.
[0025]

FIG. 1 illustrates a non-limiting embodiment of an example system 100

configured for resource management in a cloud computing system. Moreover, system 100
facilitates scheduling resources (102i-102 n; wherein n can be any natural number) within a
cloud computing infrastructure 104 to increase load balancing efficiency and overall system
performance. Typically, resources (102i-102 n) are shared by multiple users (customers,
subscribers, consumers, etc.) and are utilized to process user requests, received from a set of

user devices 106 associated with the multiple users.
[0026]

In one embodiment, system 100 includes a resource management component 108

that can facilitate workload identification and resource allocation and/or scheduling.
According to an aspect, resource management component 108 can receive calendar data 110
from one or more user devices 106 and identify a workload based on an analysis of calendar
data 110. Moreover, resource management component 108 can calculate timing data
associated with receipt of a request 112 in advance by utilizing calendar data 110. By way of
example, the timing data can include a time (e.g., Monday at 07:30 AM) at which and/or a

time period (e.g., Tuesday from 08:00 AM to 11:00 AM)during which a user device, such as

one of the user devices 106 is likely to send request(s) 112 (e.g., planned or predictable
requests)to cloud computing infrastructure 104. Additionally or optionally, resource
management component 108 can employ statistical prediction tools (e.g., Bayesian networks,
neural networks, etc.) to verify and/or increase accuracy of the timing data that is generated
based on calendar data 110.
[0027]

To avoid and/or reduce inefficient utilization of resources (102i-102 n), resource

management component 108 can dynamically schedule and/or allocate resources based on the
identified workload. In one aspect, resource management component 108 can control power
management features associated with a set of resources (102i-102 n) . For example, resource
management component 108 can change a power-related mode, such as, but not limited to, a
low-power mode, a standby mode, a power off mode, a power on mode, etc., of the set of
resources (102i-102 n), as a function of a current workload.
[0028]

In addition, resource management component 108 can allocate a portion of

resources (102i-102 n) for servicing request(s) 112 that are received from user device(s) 106
and can allocate the remaining portion of resources (102i-102 n) for servicing an unplanned,

unpredictable, and/or random request(s) (not shown) that are received, for example, from
subscribers (not shown) that do not share their calendar data. In one example, the portion of
resources (102i-102 n) allocated for servicing request(s) 112 can respond relatively slowly as
compared to the remaining portion of resources (102i-102 n) allocated for servicing the
unplanned, unpredictable, and/or random requests. However, a fee associated with servicing
request(s)112 can be lower than a fee charged for servicing the unplanned and/or random
request(s). As an example, resource management component 108 can facilitate power
management for the portion of resources (102i-102 n) allocated for servicing request(s)112,
whereas, the remaining portion of resources (102i-102 n) allocated for servicing the unplanned
and/or random requests can be kept in an "always-on" mode to provide a fast response.
[0029]

In one aspect, although resource management component 108 is depicted to reside

within cloud computing infrastructure 104, the subject specification is not so limited and it is
noted that resource management component 108 can be external to and/or communicatively
coupled to cloud computing infrastructure 104. In one example, resource management
component 108 can be implemented by one or more resources (102i-102 n) . Further, it can be
noted that a "user" of the cloud computing infrastructure 104 is not limited to an individual,
and can include enterprises or other entities. Moreover, calendar information of the

enterprises and/or entities can also be collected and used for prediction of the workload, for
example, by system 100.

[0030]

FIG. 2 illustrates a non-limiting embodiment of an example system 200 that is

configured to facilitate management of cloud computing resources. As the popularity of
cloud computing continues to grow, the importance of efficiently managing cloud resources
is increased. Moreover, resource management component 108 controls scheduling and/or

allocation of resources, in a manner such that, performance is increased and/or operating
costs are decreased. It is further noted that one or more user devices 106 and resource
management component 108 can include functionality, as more fully described herein, for
example, with regard to system 100.
[0031]

In one aspect, resource management component 108 can include a data collection

component 202 and a scheduling component 204. Data collection component 202 can
request calendar data from a set of user devices 106. As an example, calendar data (e.g.,
related to a future time or date) can include, but is not limited to, schedule-related
information, meeting information, tasks, to-do lists, event data, appointment data, project
timeline or deadline information, work shift data, project assignment data, workflow data,
availability data, etc. According to an embodiment, data collection component 202 can
request calendar data, for example, periodically, on demand, at a specific time, based on an
event/schedule, etc. Additionally or alternatively, one or more user devices 106 can push the
calendar data to data collection component 202, for example as a user enters the information,
periodically, at a specific time, during an idle mode, etc. In other words, data collection
component 202 can provide a link or interface between a cloud computing system and a
calendar(s) associated with a user of a user device, such as user device(s) 106. As an
example, calendar data can be received from a system or user application associated with one

or more user devices 106 and/or a web-based portal associated with user(s).
[0032]

Scheduling component 204 can analyze the calendar data to determine, in advance,

a workload at a specific time and/or during a specific time range. Moreover, the workload
can be indicative of a number of requests received from one or more user devices 106 and/or

a number of requests being processed by the cloud computing system at the specific time
and/or during the specific time range. As an example, calendar data can be indicative of
timing data, for example, a time (or range) at which a request can be sent by one or more user
devices 106 and/or received by the cloud computing system. In one aspect, scheduling
component 204 can divide resources within the cloud computing system into at least two
parts. For example, Part I can include resources {e.g., servers) that can respond relatively

slowly but operate with a low cost, and Part II can include resources {e.g., servers) that can
respond immediately (or almost immediately) but operate with a high cost. In one aspect,

scheduling component 204 can allocate Part I for servicing planned requests, received from
one or more user devices 106, and can allocate Part II for servicing random requests, for

example, requests that are received from users that access cloud resources stochastically.

Further, scheduling component 204 can implement power management techniques to
decrease power consumption of one or more resources within Part I, based on calendar data.
[0033]

As an example, data collection component 202 can obtain calendar data from an

employee's calendar on a work laptop, indicating two days of vacation time. Based on an
evaluation of calendar data, scheduling component 204 can determine a low probability (e.g.,
below a predefined threshold) of receiving a request from the employee during the two
vacation days. Accordingly, scheduling component 204 can shut down at least a portion of
resources within Part I to conserve power and/or reduce costs.
[0034]

FIG. 3 illustrates a non-limiting embodiment of an example system 300

configured to obtain calendar data that is utilized for workload scheduling. As depicted,
system 300 includes data collection component 202, which further includes a communication
component 302 and an aggregation component 304 that can facilitate data collection and data
aggregation, respectively. Moreover, data collection component 202 can include
functionality, as more fully described herein, for example, with regard to system 200.
[0035]

According to an aspect, communication component 302 can provide an interface

to communicate with and collect calendar data from one or more user devices (106i-106 ;
wherein N can be any natural number). By way of example, one or more user devices 106i106 can include, but are not limited to, a personal computer, a tablet computer, a cellular

phone, a personal digital assistant (PDA), a laptop, a gaming module, a media player/recorder,

a digital diary, a digital calendar/clock, and the like. In addition, one or more user devices
106i-106 can also include a server (e.g., web server and/or network server), data store, data

center, and the like, for example, that stores schedule-related data associated with one or
more users, an office, a factory, a business, an organization etc. In one example, one or more
user devices 106i-106 can be associated with a single user and/or multiple users. As an
example, communication component 302 can employ various wired and/or wireless networks

and/or protocols for communication with user devices 106i-106 , including, but not limited
to, cellular networks, WiFi networks, Internet Protocol (IP) networks, etc.
[0036]

In one embodiment, communication component 302 can query and/or poll a set of

user devices 106i-106 , for example, periodically (e.g., daily, weekly, biweekly, etc.), at a
specific time (e.g., at midnight), based on a predefined schedule, on demand, in response to
an event, during an idle mode and/or low traffic conditions, etc. In another embodiment, one

or more user devices 106i-106 can transmit relevant calendar data to the communication
component, for example, in response to a user generating or editing the calendar data,
periodically (e.g., daily, weekly, biweekly, etc.), during an idle mode, at a specific time, date,
or schedule, on demand, in response to an event, etc. Typically, calendar data can include,
but is not limited to, data associated with events, appointments, meetings, tasks, work shifts,
work flows, project timelines, to-do lists, journal entries, due dates or deadlines, free/busy
times, etc. Further, in one embodiment, communication component 302 can receive explicit

user input (e.g., via user devices 106i-106 ) specifying when and how the user plans to
utilize cloud resources. In one aspect, communication component 302 can receive and/or
request calendar data based on one or more privacy policies associated with users. For
example, data associated with events or appointments marked as private, will not be collected

by data collection component 202.
[0037]

According to an aspect, aggregation component 304 can aggregate and store

calendar data obtained by communication component 302, in a data store 306. Moreover,
calendar data can be utilized to improve scheduling of workloads associated with resources in
the cloud computing system. As an example, workload scheduling can be substantially
improved by utilization of calendar data, even for cases in which calendar data does not have
a high level of accuracy. It is noted that data store 306 can include volatile memory(s) or
nonvolatile memory(s), or can include both volatile and nonvolatile memory(s). By way of
illustration, and not limitation, nonvolatile memory can include read only memory (ROM),
programmable ROM (PROM), electrically programmable ROM (EPROM), electrically
erasable PROM (EEPROM), or flash memory. Volatile memory can include random access
memory (RAM), which acts as external cache memory. By way of illustration and not
limitation, RAM is available in many forms such as static RAM (SRAM), dynamic RAM
(DRAM), synchronous DRAM (SDRAM), double data rate SDRAM (DDR SDRAM),
enhanced SDRAM (ESDRAM), Synchlink DRAM (SLDRAM), and direct Rambus RAM
(DRRAM). The memory (e.g., data stores, databases) of the subject systems and methods is
intended to include, without being limited to, these and any other suitable types of memory.
[0038]

FIG. 4 illustrates a non-limiting embodiment of an example system 400,

configured to dynamically schedule cloud resources based on calendar data. In one aspect,
scheduling component 204 can include an analysis component 402, an allocation component
404, and a power management component 406. Moreover, scheduling component 204 can

include functionality, as more fully described herein, for example, with regard to system 200.
[0039]

In one aspect, analysis component 402 can evaluate calendar data (e.g., collected

and stored by data collection component 202) received from one or more user devices.

Moreover, analysis component 402 can predict timing data indicative of an arrival time (or
time range) associated with receipt of request(s), for a cloud service(s), sent by one or more
user devices. Such request(s) can be referred to as a planned or a predictable request(s) (e.g.,
since an arrival time associated with receipt of the request(s) can be planned and/or predicted

based on calendar data). It is noted that request(s) can be received from user device(s) that
provides the calendar data (e.g., user devices 106) and/or from a different device(s)
associated with the user(s). For example, although calendar data can be obtained from a
user's cell phone, a planned/predictable request for a cloud service can be received at the
cloud computing infrastructure from the user's laptop. Further, analysis component 402 can
identify, predict, and/or infer a type of request that will be received, for example, a specific
service that is likely to be requested, based on evaluation of the calendar data. Furthermore,

analysis component 402 can determine an estimated and/or predicted system workload during
a period of time, based on the timing data.
[0040]

The estimated and/or predicted system workload can be utilized by allocation

component 404 to facilitate dynamic allocation of cloud resources. In one aspect, allocation
component 404 can partition the total number of available cloud resources into at least two
parts (e.g., equal or unequal). For example, a first part can include a first set of servers that
can be utilized to service predictable requests (e.g., requests that are predicted based in part

on calendar data), and a second part can include a second set of servers that can be utilized to
service unplanned requests (e.g., requests from users that access the cloud stochastically). In

other words, the first part can be utilized by customers that provide calendar data to the cloud
computing infrastructure and the second part can be utilized for the customers that do not
provide calendar data to the cloud computing infrastructure. It is noted that allocation
component 404 is not limited to portioning the cloud resources into two parts and that cloud
resources can be divided into most any number of parts (e.g., based on an amount or accuracy
of data provided by the customer, desired response times, service charges, etc.). For example,
a third part can include a third set of servers that can be utilized to service planned requests,
for example, requests that are explicitly specified by a user in advance.
[0041]

According to an aspect, power management component 406 can control a power

mode associated with one or more portions of the cloud computing resources (e.g., the first
set of servers) to reduce power consumption and costs. As an example, power management

component 406 can shut down (or switch to a low-power/sleep/stand by power mode) the
first set of servers on identifying, based on timing data, that a planned request is not likely to

be received and/or processed. Accordingly, power consumption and costs can be reduced

during time period that one or more user devices are not utilizing or accessing cloud
resources.
[0042]

In one example, allocation of servers between the first and second parts (e .g., by

allocation component 404) is based on accuracy of timing data and on user/application
preferences relating to response time. Further, allocation of servers between the first and
second parts can be adjusted dynamically. In one aspect, if request plans of all users are

known in advance, power management component 406 can shut down the first set of servers
when the users do not utilize/access cloud services and power-up the first set of servers
before (or in response to/subsequent to) receiving the planned requests. In another aspect, if
all the request plans are not known in advance, power management component 406 can

ensure that the first set of servers are in a ready state (e .g., powered on)for servicing requests

received at any time. Moreover, if the user/application has a higher delay tolerance and can
bear a preparation time delay (e .g., start-up delay), power management component 406 can
power up the first set of servers on (or after) receiving the planned request.
[0043]

FIG. 5 is a high level diagram of a non-limiting embodiment of an example

system 500 that is configured to service planned and/or unplanned requests. In one aspect,

cloud computing infrastructure 104 and/or user device(s)106 can include functionality, as

more fully described herein, for example, with regard to systems 100-400. As an example,
cloud computing infrastructure 104 can receive and/or collect calendar data from one or more

user devices 106 and determine a workload for future time period(s) (e .g., by utilizing
resource management component 108). Moreover, cloud resources (502i-502 ) can be
dynamically partitioned based on the determined workload during a specific time period. As
an example, cloud resources (502i-502 ) can be divided into Part I servers 504i and Part II

servers 5042 (e .g., by allocation component 404). According to an aspect, Part I servers 504i
can service requests (e .g., planned requests) received from one or more user devices 106, for

example, devices associated with subscribers that provide calendar data, and Part II servers
5042 can service requests (e .g., unplanned requests) received from one or more user devices
506, for example, devices associated with subscribers that do not provide calendar data. As

an example, the servicing can include, but is not limited to, analyzing and/or processing data

associated with the received request to generate a response. The response can be transmitted
back to the requestor (e .g., user devices 106 and/or 506) and/or utilized for further processing.
[0044]

According to an embodiment, Part I servers 504i can be switched (e .g., by power

management component 406) to a power mode that reduces power consumption, for example,

but not limited to, a shut down mode, a low power mode, a sleep mode, etc. , during a time
period that planned requests are not likely to be received by the cloud computing
infrastructure 104. As an example, Part II servers 504 2 can be in an always-ready and/or full
power mode, to service unplanned requests. In one aspect, if Part II servers 504 2 cannot
handle all unplanned requests received from one or more user devices 506, power mode of at
least a portion of Part I servers 504i can be switched to a full-power or power-on mode, and
the portion of Part I servers 504i can be utilized to service a set of unplanned requests.
Typically, a preparation time delay is introduced during switching Part I servers 504i from a
low power state {e.g., shut down) to a ready state {e.g., power on). In one aspect, since power
consumption of Part I servers 504i can be reduced, requests serviced by Part I servers 504i
can be charged a lower fee and/or assigned a lower billing rate than requests serviced by Part

II servers 504 2 .
[0045]

As an example, consider a non-limiting scenario in which an engineer utilizes

cloud resources (502i-502 ) to run an algorithm for two hours daily, with a varying starting
time. In one aspect, cloud computing infrastructure 104 {e.g., by utilizing resource

management component 108) can determine and/or predict which two hours the engineer
uses to run the algorithm for a given day, and can shut down Part I servers 504i for the
remaining time. Accordingly, by providing calendar data that includes explicit and/or
implicit data relating to timing of planned requests, workload can be calculated in advance
and thus, efficient scheduling can be facilitated.
[0046]

FIG. 6 illustrates a system 600 that facilitates automating one or more features in

accordance with at least some aspects of the subject disclosure. In one embodiment, system
600 can include an artificial intelligence (AI) component 602, for example, that resides

within resource management component 108, as shown in FIG. 6, and/or can be locally or
remotely connected to resource management component 108. The subject disclosure {e.g., in
connection with workload scheduling) can employ various Al-based schemes for carrying out
various aspects thereof. For example, a process for determining and/or verifying the timing
data and/or workload, allocation of resources, power management of resources, etc. can be
facilitated via an automatic classifier system and process.
[0047]

A classifier is a function that maps an input attribute vector, x = (xl, x2, x3, x4,

xn), to a confidence that the input belongs to a class, that is, f(x) = confidence{class).

Such

classification can employ a probabilistic and/or statistical-based analysis {e.g., factoring into
the analysis utilities and costs) to prognose or infer an action that a user desires to be
automatically performed. In the case of cloud computing services, for example, attributes can

be derived from calendar data, and the classes can be categories or areas of interest (e.g.,

levels of priorities). A support vector machine (SVM) is an example of a classifier that can
be employed. The SVM operates by finding a hypersurface in the space of possible inputs,

which the hypersurface attempts to split the triggering criteria from the non-triggering events.
Intuitively, this makes the classification correct for testing data that is near, but not identical
to training data. Other directed and undirected model classification approaches include, e.g.,
naive Bayes, Bayesian networks, decision trees, neural networks, fuzzy logic models, and
probabilistic classification models providing different patterns of independence can be
employed. Classification as used herein also is inclusive of statistical regression that is

utilized to develop models of priority.
[0048]

As will be readily appreciated from the subject specification, various

embodiments can employ classifiers that are explicitly trained (e.g., via a generic training
data) as well as implicitly trained (e.g., via observing user behavior, receiving extrinsic
information). For example, SVMs are configured via a learning or training phase within a
classifier constructor and feature selection module. Thus, classified s) can be used to
automatically learn and perform a number of functions, including but not limited to
determining according to a predetermined criteria when a request is likely to be received by a
cloud computing infrastructure, how cloud resources can be partitioned to facilitate optimal
and/or efficient scheduling, when a power mode(s) associated with a set of cloud resources is
to be switched, etc. The criteria can include, but is not limited to, historical patterns, user
device behavior, user preferences, cloud computing service provider preferences and/or
policies, resource availability and/or capacity/capability, etc.
[0049]

FIG. 7 illustrates a block diagram of a non-limiting embodiment of an example

system 700 configured to facilitate billing associated with a cloud computing infrastructure.
In one example, cloud computing infrastructure 104, user device(s) 106, Part I servers 504i,
Part II servers 504 2, and user device(s) 506 can include functionality, as more fully described
herein, for example, with regard to systems 100- 500. According to an aspect, cloud

computing infrastructure 104 can include (or be communicatively coupled to) a billing
component 702, which can be employed to generate and/or retain billing records associated
with resource utilization. Moreover, billing component 702 can monitor the planned and
unplanned requests received from user device(s) 106 and user device(s) 506, respectively.
Additionally or alternatively, billing component 702 can track usage of Part I servers and/or
Part II servers for servicing requests.
[0050]

Typically, billing component 702 can utilize one or more billing policies and/or

schemes defined by a cloud computing service provider to generate/update billing records.
For example, billing component 702 can assign a lower fee and/or billing rate for planned
requests, received from user device(s) 106, as compared to a fee and/or billing rate assigned
to unplanned requests, received from user device(s) 506. Additionally or alternatively,
billing component 702 can charge a fee/billing rate based on resource utilization, for example,
billing component 702 can charge a lower fee for utilization of Part I servers 504i, as
compared to utilization of Part II servers 504 2 . Further, billing component 702 can prepare,
for example, monthly, annually, etc. , a bill or invoice for a user, which can be transmitted to a
user device and/or accessed via an online portal.
[0051]

Figures 8- 10 illustrate methods and/or flow diagrams in accordance with the

disclosed subject matter. For simplicity of explanation, the methods are depicted and
described as a series of acts. It is to be understood that the various embodiments are not
limited by the acts illustrated and/or by the order of acts, for example acts can occur in
various orders and/or concurrently, and with other acts not presented and described herein.
Furthermore, not all illustrated acts may be required to implement the methods in accordance
with the disclosed subject matter. In addition, it is noted that the methods could alternatively
be represented as a series of interrelated states via a state diagram or events. Additionally, it
is further noted that the methods disclosed hereinafter and throughout this specification are

capable of being stored on an article of manufacture to facilitate transporting and transferring
such methods to computers. The term article of manufacture, as used herein, is intended to

encompass a computer program accessible from any computer-readable device or computerreadable storage/communications media.
[0052]

Referring now to FIG. 8, there illustrated is a non-limiting embodiment of an

example method 800 that facilitates workload prediction based on calendar data. Example
methods may include one or more operations, functions or actions as illustrated by one or
more of blocks 802, 804, 806, and/or 808.
[0053]

An example process for predicting workload based on calendar data may begin

with block 802. At block 802, calendar data can be collected, for example, from one or more
communication devices associated with a subscriber {e.g., an individual user or an enterprise).
As an example, calendar data can be requested and/or received periodically, in response to an

event, during idle mode or low network traffic, at a specified schedule, on demand, etc.
Further, calendar data can include, but is not limited to, data associated with events,
appointments, meetings, tasks, work shifts, to-do lists, assignments, free/busy times, etc.
Block 802 may be followed by block 804.

[0054]

At block 804, a workload can be predicted based on an analysis of calendar data.

In one aspect, timing data related to arrival and/or receipt of a planned/predictable request
can be determined. Further, a type of the planned/predictable request and/or resource(s)

utilized for servicing the planned/predictable request can also be identified. Block 804 may
be followed by block 806. At block 806, cloud resources can be allocated based on the

workload. As an example, cloud resources can be divided into at least two parts, such that a
first part can include resources (e .g., servers) that respond relatively slowly (e .g., due to a
start-up delay) but operate with a low cost, and a second part can include resources (e .g.,
servers) that can respond immediately (or almost immediately) but operate with a high cost.
The first part can be utilized for processing planned/predictable requests, while the second

part can be utilized for processing unplanned/unpredictable requests. Further, at block 808,
power consumption of at least a portion of cloud resources can be controlled based on the
workload. For example, servers in the first part can be shut down, if determined that a
planned request will not be received for a predefined amount of time.
[0055]

FIG. 9 illustrates a non-limiting embodiment of an example method 900 that

facilitates efficient workload balancing and request servicing. In one aspect, method 900 can
facilitate scheduling cloud resources by identifying a workload associated with planned
requests, based in part on calendar data received from a set of subscriber devices. Example
methods may include one or more operations, functions or actions as illustrated by one or
more of blocks 902, 904, 906, 908, 910, and/or 912.
[0056]

An example process for efficient workload balancing can begin with block 902.

At block 902, a request can be received, for example, from a subscriber device. Block 902
may be followed by decision block 904. At decision block 904, it can be determined whether

the request is a planned request. For example, it can be identified whether the request is
received from a device associated with a subscriber that has provided and/or shared at least a
portion of his/her calendar data. If determined that the request is a planned request, then at
block 906, a first subset of the set of servers can be determined. As an example, the first
subset can include servers that are allocated for servicing one or more planned requests and

that conserve power (e .g., are switched to a low power-mode when the planned request is not
likely to be received). Block 906 may be followed by block 908. At block 908, the request
can be serviced at a low cost by utilizing the first subset of the set of servers. Alternatively, if

determined at decision block 904, that the request is not a planned request, then at block 910,
a second subset of servers can be determined. As an example, the second subset can include
servers that are employed to service unplanned requests and are in an always-on state. Block

910 may be followed by block 912. At block 912, the request can be serviced at a high cost

by utilizing the second subset of the set of servers.
[0057]

FIG. 10 illustrates a flow diagram of an example, non-limiting embodiment of a

set of computer-readable instructions for scheduling a set of servers based on calendar data.

Computer-readable storage medium 1000 can include computer executable instructions
illustrated by one or more of blocks 1002, 1004, and/or 1006. At block 1002, the instructions
can operate to analyze calendar data. As an example, calendar data can be received from one

or more user devices and can include, but is not limited to, event data, meeting data, busy/free
data, appointment data, etc. Block 1002 may be followed by block 1004. At 1004, the

instructions can operate to identify timing data based on the analyzing. As an example,
timing data can be indicative of a workload at a particular time or time range. Moreover,
timing data can include data associated with a predicted request that will be received from
one or more user devices {e.g., receipt time, type of request, etc.).
[0058]

Block 1004 may be followed by block 1006. At block 1006, the instructions can

operate to dynamically schedule at least a portion of a set of servers {e.g., cloud computing
servers) that process the predicted request. As an example, at least portion of the set of

servers can be partitioned multiple parts, including, but not limited to, a first part that can
include servers, which respond relatively slowly {e.g., due to a start-up delay) but operate
with a low cost, and a second part that can include servers, which can respond immediately
(or almost immediately) but operate with a high cost. Moreover, servers in the first part can
be utilized for processing the predicted request. In one aspect, power consumption of servers
in the first part can be controlled, for example, servers in the first part can be shut down, if

determined that the predicted request will not be received for a predefined amount of time.
EXAMPLE COMPUTING DEVICE
[0059]

As noted above, one or more user device(s) 106 can be handheld, portable, and

other computing devices. Accordingly, the below general purpose user device 106 described
below in FIG. 11 is but one example of a computing/communication device.
[0060]

Although not required, embodiments can partly be implemented via an operating

system, for use by a developer of services for a device or object, and/or included within

application software that operates to perform one or more functional aspects of the various
embodiments described herein. Software can be described in the general context of computer
executable instructions, such as program modules, being executed by one or more computers,
such as client workstations, servers or other devices. It can be noted that computer systems

have a variety of configurations and protocols that can be used to communicate data, and thus,

no particular configuration or protocol is to be considered limiting.
[0061]

FIG. 11 illustrates a block diagram of an example user device 106 in which one or

aspects of the embodiments described herein can be implemented. In one example, user
device 106 can include, but is not limited to, a processing unit 1120, a system memory 1130,
and a system bus 1122 that couples various system components including the system memory

to the processing unit 1120.
[0062]

In one aspect, user device 106 can include a variety of computer readable storage

media and can be any available media that can be accessed by user device 106. As an
example, system memory 1130 can include computer storage media in the form of volatile

and/or nonvolatile memory such as read only memory (ROM) and/or random access memory
(RAM). By way of example, and not limitation, memory 1130 can also include an operating
system, application programs, other program modules, and program data. In addition,

memory 1130 can store calendar data 110 that can be transmitted to resource management
component 108 of FIG. 1 .
[0063]

A user can enter commands and information (e .g., calendar data) into user device

106 through input devices 1140. A monitor, touch screen display or other type of display or

display device is also connected to system bus 1122 via an interface, such as output interface
1150. In addition, user device 106 can also include other peripheral output components

and/or devices such as speakers and a printer, which can be connected through output
interface 1150.
[0064]

In one aspect, user device 106 can operate in a networked or distributed

environment using logical connections to one or more other remote computers, such as
remote computer 1170. For example, remote computer 1170 can be a personal computer, a
server, a router, a network PC, a peer device or other common network node, or any other

remote media consumption or transmission device, and can include any or all of the elements
described above relative to user device 106. The logical connections depicted in FIG. 11
include a network 1172, such local area network (LAN) or a wide area network (WAN), but
can also include other communication networks/buses. Such networking environments are

commonplace in homes, offices, enterprise-wide computer networks, intranets and the
Internet. As an example, calendar data 110 and request(s) 112 can be transmitted to resource

management component 108 of FIG. 1 via network interface 1160.
EXAMPLE COMPUTING ENVIRONMENT
[0065]

FIG. 12 is a block diagram illustrating an example computing device 1200 that is

arranged for scheduling workload in accordance with the present disclosure. In a very basic

configuration 1202, computing device 1200 typically includes one or more processors 1204
and a system memory 1206. A memory bus 1208 can be used for communicating between

processor 1204 and system memory 1206.
[0066]

Depending on the desired configuration, processor 1204 can be of any type

including but not limited to a microprocessor ( µΡ ), a microcontroller ( µ ), a digital signal
processor (DSP), or any combination thereof. Processor 1204 can include one more levels of
caching, such as a level one cache 1210 and a level two cache 1212, a processor core 1214,
and registers 1216. An example processor core 1214 can include an arithmetic logic unit

(ALU), a floating point unit (FPU), a digital signal processing core (DSP Core), or any

combination thereof. An example memory controller 1218 can also be used with processor
1204, or in some implementations memory controller 1218 can be an internal part of

processor 1204.
[0067]

Depending on the desired configuration, system memory 1206 can be of any type

including but not limited to volatile memory (such as RAM), non-volatile memory (such as
ROM, flash memory, etc.) or any combination thereof. System memory 1206 can include an
operating system 1220, one or more applications 1222, and program data 1224. Application
1222 can include a workload scheduling algorithm 1226 that is arranged to perform the

functions as described herein including those described with respect to process 800 of FIG. 8 .
Program data 1224 can include aggregated calendar data 1228 that can be useful for operation
with the workload scheduling algorithm 1226 as is described herein. In some embodiments,
application 1222 can be arranged to operate with program data 1224 on operating system
1220 such that implementations of efficient workload scheduling can be provided as

described herein. This described basic configuration 1202 is illustrated in FIG. 12 by those
components within the inner dashed line.
[0068]

Computing device 1200 can have additional features or functionality, and

additional interfaces to facilitate communications between basic configuration 1202 and any
required devices and interfaces. For example, a bus/interface controller 1230 can be used to
facilitate communications between basic configuration 1202 and one or more data storage
devices 1232 via a storage interface bus 1234. Data storage devices 1232 can be removable
storage devices 1236, non-removable storage devices 1238, or a combination thereof.
Examples of removable storage and non-removable storage devices include magnetic disk
devices such as flexible disk drives and hard-disk drives (HDD), optical disk drives such as
compact disk (CD) drives or digital versatile disk (DVD) drives, solid state drives (SSD), and
tape drives to name a few. Example computer storage media can include volatile and

nonvolatile, removable and non-removable media implemented in any method or technology
for storage of information, such as computer readable instructions, data structures, program
modules, or other data.
[0069]

System memory 1206, removable storage devices 1236 and non-removable

storage devices 1238 are examples of computer storage media. Computer storage media
includes, but is not limited to, RAM, ROM, EEPROM, flash memory or other memory
technology, CD-ROM, digital versatile disks (DVD) or other optical storage, magnetic
cassettes, magnetic tape, magnetic disk storage or other magnetic storage devices, or any
other medium which can be used to store the desired information and which can be accessed
by computing device 1200. Any such computer storage media can be part of computing
device 1200.
[0070]

Computing device 1200 can also include an interface bus 1240 for facilitating

communication from various interface devices (e.g., output devices 1242, peripheral
interfaces 1244, and communication devices 1246) to basic configuration 1202 via
bus/interface controller 1230. Example output devices 1242 include a graphics processing
unit 1248 and an audio processing unit 1250, which can be configured to communicate to
various external devices such as a display or speakers via one or more A/V ports 1252.
Example peripheral interfaces 1244 include a serial interface controller 1254 or a parallel
interface controller 1256, which can be configured to communicate with external devices
such as input devices (e.g., keyboard, mouse, pen, voice input device, touch input device, etc.)
or other peripheral devices (e.g., printer, scanner, etc.) via one or more I/O ports 1258. An
example communication device 1246 includes a network controller 1260, which can be
arranged to facilitate communications with one or more other computing devices 1262 over a
network communication link via one or more communication ports 1264.
[0071]

The network communication link can be one example of a communication media.

Communication media can typically be embodied by computer readable instructions, data
structures, program modules, or other data in a modulated data signal, such as a carrier wave
or other transport mechanism, and can include any information delivery media. A
"modulated data signal" can be a signal that has one or more of its characteristics set or
changed in such a manner as to encode information in the signal. By way of example, and
not limitation, communication media can include wired media such as a wired network or
direct-wired connection, and wireless media such as acoustic, radio frequency (RF),
microwave, infrared (IR) and other wireless media. The term computer readable media as
used herein can include both storage media and communication media.

[0072]

Computing device 1200 can be implemented as a portion of a small-form factor

portable (or mobile) electronic device such as a cell phone, a personal data assistant (PDA), a
personal media player device, a wireless web-watch device, a personal headset device, an
application specific device, or a hybrid device that include any of the above functions.
Computing device 1200 can also be implemented as a personal computer including both
laptop computer and non-laptop computer configurations.
[0073]

FIG. 13 is a schematic block diagram of a sample-computing environment 1300

with which the subject matter of this disclosure can interact. The system 1300 includes one
or more client(s) 1310. The client(s) 1310 can be hardware and/or software (e .g., threads,
processes, computing devices). The system 1300 also includes one or more server(s) 1330.
Thus, system 1300 can correspond to a two-tier client server model or a multi-tier model (e .g.,

client, middle tier server, data server), amongst other models. The server(s) 1330 can also be

hardware and/or software (e .g., threads, processes, computing devices). The servers 1330 can
house threads to perform transformations by employing this disclosure, for example. One
possible communication between a client 1310 and a server 1330 can be in the form of a data
packet transmitted between two or more computer processes.
[0074]

The system 1300 includes a communication framework 1350 that can be

employed to facilitate communications between the client(s) 1310 and the server(s) 1330.
The client(s) 1310 are operatively connected to one or more client data store(s) 1320 that can

be employed to store information local to the client(s) 1310. Similarly, the server(s) 1330 are

operatively connected to one or more server data store(s) 1340 that can be employed to store
information local to the servers 1330.
[0075]

The subject disclosure is not to be limited in terms of the particular embodiments

described in this application, which are intended as illustrations of various aspects. Many
modifications and variations can be made without departing from its spirit and scope, as will
be apparent to those skilled in the art. Functionally equivalent methods and apparatuses

within the scope of the disclosure, in addition to those enumerated herein, will be apparent to
those skilled in the art from the foregoing descriptions. Such modifications and variations are
intended to fall within the scope of the appended claims. The subject disclosure is to be
limited only by the terms of the appended claims, along with the full scope of equivalents to
which such claims are entitled. It is to be understood that this disclosure is not limited to
particular methods, reagents, compounds, compositions or biological systems, which can, of
course, vary. It is also to be understood that the terminology used herein is for the purpose of

describing particular embodiments only, and is not intended to be limiting.

[0076]

In an illustrative embodiment, any of the operations, processes, etc. described

herein can be implemented as computer-readable instructions stored on a computer-readable
medium. The computer-readable instructions can be executed by a processor of a mobile unit,

a network element, and/or any other computing device.
[0077]

There is little distinction left between hardware and software implementations of

aspects of systems; the use of hardware or software is generally (but not always, in that in
certain contexts the choice between hardware and software can become significant) a design
choice representing cost vs. efficiency tradeoffs. There are various vehicles by which

processes and/or systems and/or other technologies described herein can be effected {e.g.,
hardware, software, and/or firmware), and that the preferred vehicle will vary with the
context in which the processes and/or systems and/or other technologies are deployed. For
example, if an implementer determines that speed and accuracy are paramount, the

implementer can opt for a mainly hardware and/or firmware vehicle; if flexibility is
paramount, the implementer can opt for a mainly software implementation; or, yet again
alternatively, the implementer can opt for some combination of hardware, software, and/or
firmware.
[0078]

The foregoing detailed description has set forth various embodiments of the

devices and/or processes via the use of block diagrams, flowcharts, and/or examples. Insofar
as such block diagrams, flowcharts, and/or examples contain one or more functions and/or

operations, it will be understood by those within the art that each function and/or operation

within such block diagrams, flowcharts, or examples can be implemented, individually and/or
collectively, by a wide range of hardware, software, firmware, or virtually any combination
thereof. In one embodiment, several portions of the subject matter described herein can be

implemented via Application Specific Integrated Circuits (ASICs), Field Programmable Gate
Arrays (FPGAs), digital signal processors (DSPs), or other integrated formats. However,
those skilled in the art will recognize that some aspects of the embodiments disclosed herein,
in whole or in part, can be equivalently implemented in integrated circuits, as one or more

computer programs running on one or more computers {e.g., as one or more programs
running on one or more computer systems), as one or more programs running on one or more
processors {e.g., as one or more programs running on one or more microprocessors), as
firmware, or as virtually any combination thereof, and that designing the circuitry and/or
writing the code for the software and or firmware would be well within the skill of one of
skill in the art in light of this disclosure. In addition, it is noted that the mechanisms of the

subject matter described herein are capable of being distributed as a program product in a

variety of forms, and that an illustrative embodiment of the subject matter described herein
applies regardless of the particular type of signal bearing medium used to actually carry out
the distribution. Examples of a signal bearing medium include, but are not limited to, the
following: a recordable type medium such as a floppy disk, a hard disk drive, a CD, a DVD, a
digital tape, a computer memory, etc. ; and a transmission type medium such as a digital
and/or an analog communication medium {e.g., a fiber optic cable, a waveguide, a wired
communications link, a wireless communication link, etc.).
[0079]

Those skilled in the art will recognize that it is common within the art to describe

devices and/or processes in the fashion set forth herein, and thereafter use engineering
practices to integrate such described devices and/or processes into data processing systems.
That is, at least a portion of the devices and/or processes described herein can be integrated
into a data processing system via a reasonable amount of experimentation. Those having
skill in the art will recognize that a typical data processing system generally includes one or

more of a system unit housing, a video display device, a memory such as volatile and non
volatile memory, processors such as microprocessors and digital signal processors,
computational entities such as operating systems, drivers, graphical user interfaces, and
applications programs, one or more interaction devices, such as a touch pad or screen, and/or
control systems including feedback loops and control motors {e.g., feedback for sensing
position and/or velocity; control motors for moving and/or adjusting components and/or
quantities). A typical data processing system can be implemented utilizing any suitable
commercially available components, such as those typically found in data
computing/communication and/or network computing/communication systems.
[0080]

The herein described subject matter sometimes illustrates different components

contained within, or connected with, different other components. It is to be understood that
such depicted architectures are merely examples, and that in fact many other architectures can
be implemented which achieve the same functionality. In a conceptual sense, any
arrangement of components to achieve the same functionality is effectively "associated" such
that the desired functionality is achieved. Hence, any two components herein combined to
achieve a particular functionality can be seen as "associated with" each other such that the
desired functionality is achieved, irrespective of architectures or intermedial components.
Likewise, any two components so associated can also be viewed as being "operably
connected", or "operably coupled", to each other to achieve the desired functionality, and any
two components capable of being so associated can also be viewed as being "operably
couplable", to each other to achieve the desired functionality. Specific examples of operably

couplable include but are not limited to physically mateable and/or physically interacting
components and/or wirelessly interactable and/or wirelessly interacting components and/or
logically interacting and/or logically interactable components.
[0081]

With respect to the use of substantially any plural and/or singular terms herein,

those having skill in the art can translate from the plural to the singular and/or from the
singular to the plural as is appropriate to the context and/or application. The various
singular/plural permutations can be expressly set forth herein for sake of clarity.
[0082]

It will be understood by those within the art that, in general, terms used herein,

and especially in the appended claims (e.g., bodies of the appended claims) are generally

intended as "open" terms (e.g., the term "including" should be interpreted as "including but
not limited to," the term "having" should be interpreted as "having at least," the term
"includes" should be interpreted as "includes but is not limited to," etc.). It will be further
understood by those within the art that if a specific number of an introduced claim recitation
is intended, such an intent will be explicitly recited in the claim, and in the absence of such

recitation no such intent is present. For example, as an aid to understanding, the following
appended claims can contain usage of the introductory phrases "at least one" and "one or
more" to introduce claim recitations. However, the use of such phrases should not be

construed to imply that the introduction of a claim recitation by the indefinite articles "a" or
"an" limits any particular claim containing such introduced claim recitation to embodiments

containing only one such recitation, even when the same claim includes the introductory
phrases "one or more" or "at least one" and indefinite articles such as "a" or "an" (e.g., "a"
and/or "an" should be interpreted to mean "at least one" or "one or more"); the same holds
true for the use of definite articles used to introduce claim recitations. In addition, even if a
specific number of an introduced claim recitation is explicitly recited, those skilled in the art
will recognize that such recitation should be interpreted to mean at least the recited number
(e.g., the bare recitation of "two recitations," without other modifiers, means at least two

recitations, or two or more recitations). Furthermore, in those instances where a convention
analogous to "at least one of A, B, and C, etc." is used, in general such a construction is
intended in the sense one having skill in the art would understand the convention (e.g., " a
system having at least one of A, B, and C" would include but not be limited to systems that
have A alone, B alone, C alone, A and B together, A and C together, B and C together, and/or
A, B, and C together, etc.). In those instances where a convention analogous to "at least one

of A, B, or C, etc." is used, in general such a construction is intended in the sense one having
skill in the art would understand the convention (e.g., " a system having at least one of A, B,

or C" would include but not be limited to systems that have A alone, B alone, C alone, A and
B together, A and C together, B and C together, and/or A, B, and C together, etc.). It will be
further understood by those within the art that virtually any disjunctive word and/or phrase
presenting two or more alternative terms, whether in the description, claims, or drawings,
should be understood to contemplate the possibilities of including one of the terms, either of

the terms, or both terms. For example, the phrase "A or B" will be understood to include the
possibilities of "A" or "B" or "A and B."
[0083]

Furthermore, the terms "user," "subscriber," "customer," "consumer," and the like

are employed interchangeably throughout the subject specification, unless context warrants

particular distinction(s) among the terms. It is to be understood that such terms can refer to
human entities or automated components supported through artificial intelligence {e.g., a
capacity to make inference based on complex mathematical formalisms), which can provide
simulated vision, sound recognition and so forth. As used herein, the term to "infer" or
"inference" refer generally to the process of reasoning about or inferring states of the system,
environment, and/or user from a set of observations as captured via events and/or data.
Inference can be employed to identify a specific context or action, or can generate a
probability distribution over states, for example. The inference can be probabilistic-that is,
the computation of a probability distribution over states of interest based on a consideration
of data and events. Inference can also refer to techniques employed for composing higherlevel events from a set of events and/or data. Such inference results in the construction of
new events or actions from a set of observed events and/or stored event data, whether or not
the events are correlated in close temporal proximity, and whether the events and data come
from one or several event and data sources.
[0084]

As will be understood by one skilled in the art, for any and all purposes, such as in

terms of providing a written description, all ranges disclosed herein also encompass any and
all possible subranges and combinations of subranges thereof. Any listed range can be easily

recognized as sufficiently describing and enabling the same range being broken down into at
least equal halves, thirds, quarters, fifths, tenths, etc. As a non-limiting example, each range
discussed herein can be readily broken down into a lower third, middle third and upper third,
etc. As will also be understood by one skilled in the art all language such as "up to," "at

least," and the like include the number recited and refer to ranges which can be subsequently
broken down into subranges as discussed above. Finally, as will be understood by one skilled
in the art, a range includes each individual member. Thus, for example, a group having 1-3

cells refers to groups having 1, 2, or 3 cells. Similarly, a group having 1-5 cells refers to

groups having
[0085]

1, 2, 3, 4,

or 5 cells, and so forth.

From the foregoing, it will be appreciated that various embodiments of the subject

disclosure have been described herein for purposes of illustration, and that various
modifications can be made without departing from the scope and spirit of the subject
disclosure. Accordingly, the various embodiments disclosed herein are not intended to be

limiting, with the true scope and spirit being indicated by the following claims.

WHAT IS CLAIMED IS:

1.

A method, comprising:
collecting calendar data from respective sets of devices associated with respective sets

of subscribers; and
predicting a workload to be performed at a specific time or range of time based in part
on an analysis of the calendar data.

2.

The method of claim 1, further comprising: allocating resources in accordance with

the predicted workload.

3.

The method of claim 1, wherein the predicting includes identifying timing data

associated with a predictable request that is likely to be received from a device of the
respective sets of devices, based on the analysis.

4.

The method of claim 3, further comprising: allocating a first set of servers to service

the predictable request.

5.

The method of claim 4, further comprising:
identifying that the predictable request has been received; and
directing the predictable request to the first set of servers to facilitate servicing of the

predictable request.

6.

The method of claim 4, further comprising: allocating a second set of servers,

different from the first set of servers, to service an unpredictable request, wherein a time of
receipt of the unpredictable request cannot be predicted based on the analysis.

7.

The method of claim 6, further comprising:
identifying that the unpredictable request has been received; and
directing the unpredictable request to the second set of servers to facilitate servicing

of the unpredictable request.

8.

The method of claim 4, further comprising: scheduling the first set of servers based on

the timing data.

9.

The method of claim 8, wherein the scheduling includes facilitating power

management associated with the first set of servers.

10.

The method of claim 8, wherein the scheduling includes switching at least a portion of

the first set of servers to at least one of a shut-down mode or a low-power mode, during a
time period at which the predictable request is not likely to be received.

11.

The method of claim 8, wherein the scheduling includes switching on at least a

portion of the first set of servers during a time period at which the predictable request is
likely to be received.

12.

The method of claim 6, further comprising:

assigning a first billing rate for servicing the predictable request; and
assigning a second billing rate, that is higher than the first billing rate, for servicing
the unpredictable request.

13.

The method of claim 1, wherein the collecting includes collecting the calendar data at

least one of periodically, at a predefined time, on demand, based on a predefined schedule, or
in response to detecting an event.

14.

A system, comprising:
a memory;
at least one processor, communicatively coupled to the memory, that facilitates

execution of one or more computer-executable components, comprising:
a data collection component configured to obtain calendar data from a set of
devices associated with a subscriber; and
a resource management component configured to dynamically schedule at
least a portion of a set of servers based in part on the calendar data, to facilitate provision of
service for a request from a device of the set of devices.

15.

The system of claim 14, wherein the portion of the set of servers is a first portion, the

request is a first request, and the device is a first device, and wherein the system further
comprises: a scheduling component configured to dynamically allocate the first portion of the
set of servers to provide service for the first request and a second portion of the set of servers

to provide service for a second request received from a second device of a different set of
devices associated with a different subscriber that does not provide calendar data.

16.

The system of claim 14, further comprising: an analysis component configured to

evaluate the calendar data to facilitate a scheduling of at least the portion of the set of servers
by the resource management component.

17.

The system of claim 16, wherein the analysis component is further configured to

predict a time period associated with receipt of the request based on the calendar data.

18.

The system of claim 17, wherein the resource management component is further

configured to facilitate power management of at least the portion of the set of servers based
on the time period.

19.

The system of claim 15, further comprising: a billing component configured to charge

a first billing rate applicable to provision of the service for the first request and a second
billing rate applicable to provision of the service for the second request, wherein the first
billing rate is lower than the second billing rate.

20.

The system of claim 14, wherein the calendar data includes an indication received

from the subscriber associated with a timing of the request.

2 1.

A computer-readable storage medium having stored thereon computer-executable

instructions that, in response to execution, cause a computing system including at least one
processor to perform operations, comprising:
analyzing calendar data received from respective sets of devices associated with
respective sets of subscribers;
identifying timing data associated with a set of predicted requests based on the
analyzing; and

dynamically scheduling at least a portion of a set of servers that process the set of
predicted requests based on the identifying.

22.

The computer-readable storage medium of claim 21, wherein at least the portion of

the set of servers is at least a first portion of the set of servers and the operations further

comprise:

allocating at least the first portion of the set of servers to process the set of predicted
requests; and
allocating at least a second portion of the set of servers to process a set of unpredicted
requests received from respective sets of different devices associated with respective sets of
different subscribers that do not provide calendar data.

23 .

The computer-readable storage medium of claim 22, wherein the operations further

comprise: assigning a first billing rate applicable to processing the set of predicted requests
and a second billing rate applicable to processing the set of unpredicted requests, wherein the

first billing rate is lower than the second billing rate.
24.

The computer-readable storage medium of claim 21, wherein the dynamically

scheduling includes changing a power mode of one or more servers within at least the portion
of the set of servers based on the identifying.

25.

The computer-readable storage medium of claim 21, wherein the identifying includes

inferring a time period at which at least a portion of the set of predicted requests are likely to
be received.

26.

The computer-readable storage medium of claim 21, wherein the operations further

comprise: collecting the calendar data at least one of periodically, at a predefined time, on

demand, or in response to detecting an event.

27.

A communication device, comprising:
a memory;
at least one processor, communicatively coupled to the memory, that facilitates

execution of at least one computer-executable component that at least:
transmits calendar data to a communication network, wherein the calendar
data is utilized to dynamically schedule a subset of a set of servers within the communication
network; and
directs a request to the communication network, subsequent to transmission of
the calendar data, wherein the request is serviced by the subset of the set of servers.

28.

The communication device of claim 27, wherein the at least one processor further

facilitates the execution of the at least one computer-executable component to receive a
response from the subset of the set of servers.

29.

The communication device of claim 27, wherein the at least one processor further

facilitates the execution of the at least one computer-executable component to transmit the
calendar data to the communication network at least one of periodically, at a predefined time,
on demand, or in response to detection of an event.

30.

The communication device of claim 27, wherein the calendar data is utilized to

predict a time period during which the communication device will direct the request to the
communication network.

31.

A method, comprising:
receiving a request from a device; and
dynamically determining a subset of a set of servers to process the request based on

calendar data that is received from the device prior to the receiving.

32.

The method of claim 31, further comprising: directing the request to the subset of the

set of servers, wherein the request is processed by the subset of the set of servers and a

response to the request is provided to the device.

33.

The method of claim 31, further comprising: receiving the calendar data from the

device at least one of periodically, at a predefined time, on demand, or in response to
detecting an event.

34.

The method of claim 33, further comprising: identifying a time period associated with

the receiving based on analyzing the calendar data.

35.

The method of claim 34, further comprising: facilitating power management of the

subset of the set of servers based on the time period.
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