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CUSTOMIZABLE UNIFORM CONTROL FOR HOSTED SERVICE IMAGES
BACKGROUND

[0001] Generally described, computing devices utilize a communication network,
or a series of communication networks, to exchange data. Companies and organizations
operate computer networks that interconnect a number of computing devices to support
operations or provide services to third parties. The computing systems can be located in a
single geographic location or located in multiple, distinct geographic locations (e.g.,
interconnected via private or public communication networks). Specifically, data centers or
data processing centers, herein generally referred to as “data centers,” may include a number
of interconnected computing systems to provide computing resources to users of the data
center. The data centers may be private data centers operated on behalf of an organization or
public data centers operated on behalf, or for the benefit, of the general public.

[0002] To facilitate increased utilization of data center resources, virtualization
technologies allow a single physical computing device to host one or more instances of a
virtual machine, which virtual machine instance appears to a user of a data center as an
independent computing device. With virtualization, the host computing device can create,
maintain, delete, or otherwise manage virtual machines instances in a dynamic manner. In
turn, users can request computing resources from the data center, including single computing
devices, a configuration of networked computing devices, and memory, and be provided with
virtual machine instances that provide the requested computing resources.

[0003] An 1nstance of a virtual machine may be configured to provide specific
functionality. For example, a virtual machine instance may be associated with different
combinations of software applications and operating systems or operating system
configurations to enable a virtual machine to provide different desired functionalities, or to
provide similar functionalities more efficiently. One or more virtual machine instance
configurations are often contained within a service image, which a host computing device
may execute in order to implement the desired specific functionality of the virtual machine

instance.
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SUMMARY

[0004] In one embodiment, the service image, when executed by a wvirtual
machine instance, provides a network accessible service (a.k.a. Web service) corresponding
to the software applications/configurations included in the service image. A network
accessible service provides specific functionality to other applications and computing
resources via a network through application programming interfaces (APIs), which APIs can
also be considered a network accessible service or Web service. For example, a service
image, when executed, may provide a network accessible database or mass storage service.
Once a service 1mage 1s created, 1t can be provided to users interested in utilizing computing
resources available from a data center for specific purposes.

[0004a] In one embodiment there 1s provided a system including an electronic
catalog storing at least a plurality of service images capable of being executed in virtual
computing devices within a hosted computing environment to implement functionalities on
behalf of customers of the hosted computing environment, wherein each service image
comprises at least one software application, a uniform control object, a first instruction set
associated with the uniform control object and with a first service image of the plurality of
service 1mages, the first instruction set designated by a provider of the first service image to
control virtual computing devices executing the first service image on behalf of individual
customers of the first service image, wherein the first instruction set, when executed, causes a
computing resource within the hosted computing environment to implement an operation,
with respect to the virtual computer devices executing the first service image, by undertaking
a first set of actions associated with the first service image, and a second instruction set
associated with the uniform control object and with a second service image of the plurality of
service images, the second instruction set designated by a provider of the second service
image to control virtual computing devices executing the second service image on behalf of
individual customers of the second service image, wherein the second instruction set, when
executed, causes the computing resource to implement the operation, with respect to the
virtual computer devices executing the second service image, by undertaking a second set of

actions, different from the first set of actions, associated with the second service image. The

system also includes a marketplace computing device comprising a processor and in

-
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communication with the electronic catalog, the marketplace computing device configured to
generate a first user interface, including the uniform control object, for presentation on a
computing device associated with a first customer, determine a first virtual computing device
on the hosted computing environment that 1s executing the first service image on behalf of
the first customer, wherein the first virtual computing device implements functionality
corresponding to the first service image, following an interaction of the first customer with
the uniform control object of the first user interface, request the computing resource to
execute the first instruction set, designated by the provider of the first service image, to
perform the operation on the first virtual computing device executing the first service image
on behalf of the first customer, generate a second user interface, including the uniform
control object, for presentation on a computing device associated with a second customer,
determine a second virtual computing device on the hosted computing environment that 1s
executing the second service image on behalf of the second customer, wherein the second
virtual computing device implements functionality corresponding to the second service tmage
and 1s distinct from the first virtual computing device, and following an interaction of the
second customer with the uniform control object of the second user interface, request the
computing resource to execute the second instruction set, designated by the provider of the
second service image, to perform the operation on the second virtual computing device that 1s
executing the second service image on behalf of the second customer.

[0004b] In another embodiment, there 1s provided a computer-implemented
method for generating a control interface for customers who have acquired one or more
service 1mages from an electronic marketplace, wherein each service image of the one or
more service images, when executed on a hosted computing environment, implements one or
more network accessible services. The computer-implemented method involves receiving a
first instruction set associated with a first service 1image of the one or more service images,
the first instruction set designated by a provider of the first service image to control virtual
computing devices executing the first service image on behalf of individual customers of the
first service image, wherein the first instruction set, when executed, causes one or more
computing resources within the hosted computing environment to implement an operation,

with respect to the virtual computer devices executing the first service image, by undertaking

-24-
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a first set of actions associated with the first service image, associating, using one or more
processors, the first instruction set with a uniform control object, receiving a second
instruction set associated with a second service image of the one or more service 1mages that
1s different from the first service image, the second instruction set designated by a provider of
the second service image to control virtual computing devices executing the second service
image on behalt of individual customers of the second service image, wherein the second
instruction set, when executed, causes the one or more computing resources within the hosted
computing environment that executes the second service image to implement the operation,
with respect to the virtual computer devices executing the second service image, by
undertaking a second set of actions associated with the second service 1mage, associating the
second instruction set with the uniform control object, generating, using the one or more
processors, a first user interface including the uniform control object for presentation on a
computing device associated with a first customer, determining a first virtual computing
device on the hosted computing environment that 1s executing the first service image on
behalf of the first customer, wherein the first virtual computing device implements
functionality corresponding to the first service image, following an interaction of the first
customer with the uniform control object, requesting the one or more computing resources
within the hosted computing environment to execute the first instruction set, designated by
the provider of the first service image, to perform the operation on the first virtual computing
device executing the first service image on behalf of the first customer, generating a second
user interface, including the uniform control object, for presentation on a computing device
associated with a second customer, determining a second virtual computing device on the
hosted computing environment that is executing the second service image on behalt of the
second customer, wherein the second virtual computing device implements tunctionality
corresponding to the second service image and is distinct from the first virtual computing
device, and following an interaction of the second customer with the uniform control object
of the second user interface, requesting the one or more computing resources to execute the
second instruction set, designated by the provider of the second service image, to pertorm the

operation on the second virtual computing device that is executing the second service image

on behalf of the second customer.

-7b-
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[0004c] In another embodiment, there 1s provided a computer-implemented
method for generating a control interface for customers who have acquired one or more
service images from an electronic marketplace. The computer-implemented method involves
associating, using one or more processors, a uniform control object with a plurality of service
images from the electronic marketplace, each service image capable of being executed by
virtual computing devices within a hosted computing environment, obtaining a first
instruction set associated with a first service image of the plurality of service images, the first
instruction set designated by a provider of the first service image to control virtual computing
devices executing the first service image on behalf of individual customers of the first service
image, wherein the first instruction set, when executed, causes a computing resource within
the hosted computing environment to implement an operation by undertaking a first set of
actions associated with the first service image, obtaining a second instruction set associated
with a second service image of the plurality of service images, the second instruction set
designated by a provider of the second service image to control virtual computing devices
executing the second service image on behalf of individual customers of the second service
image, wherein the second instruction set, when executed, causes a computing resource
within the hosted computing environment to implement an operation by undertaking a second
set of actions associated with the second service image, associating the first and second
instruction sets with the uniform control object, generating a user interface including the
uniform control object for presentation on a computing device associated with a customer,
determining a virtual computing device on the hosted computing environment that is
executing the first service image on behalf of the first customer, wherein the first virtual
computing device implements functionality corresponding to the first service image and 1s
distinct from other virtual computing devices implemented on behalf of other customers, and
following an interaction between the computing device associated with the customer and the
uniform control object, requesting the computing resource within the hosted computing
environment to execute the first instruction set associated with the first service image to

implement the operation with respect to the virtual computing device that 1s executing the

first service image on behalf of the first customer.

-
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[0004d] In another embodiment, there 1s provided a computer-readable, non-
transitory storage medium having computer-executable instructions for generating a control
interface for a customer who has acquired one or more service images from an electronic
marketplace. The computer executable instructions are executable by a computing system to
obtain a plurality of service images associated with a uniform control object, each service
image capable of being executed by virtual computing devices within a hosted computing
environment to implement functionalities on behalt of customers of the hosted computing
environment, obtain a first instruction set associated with a first service image of the plurality
of service images, the first instruction set designated by a provider of the first service image
to control virtual computing devices executing the first service image on behalt of individual
customers of the first service image, wherein the first instruction set, when executed, causes a
computing resource within the hosted computing environment to implement an operation by
undertaking a first set of actions associated with the first service image, and obtain a second
instruction set associated with a second service 1image of the plurality of service images, the
second instruction set designated by a provider of the second service image to control virtual
computing devices executing the second service image on behalf of individual customers of
the second service image, wherein the second instruction set, when executed, causes a
computing resource within the hosted computing environment to implement an operation by
undertaking a second set of actions associated with the second service image, generate a user
interface including the uniform control object for presentation on a computing device
associated with a customer, determine a virtual computing device on the hosted computing
environment that is executing the first service image on behalf of the customer, wherein the
virtual computing device that is executing the first service image on behalt of the customer
implements functionality corresponding to the first service image and is distinct from other
virtual computing devices implemented on behalf of other customers, and following an

interaction between the computing device associated with the customer and the unitorm
control object of the user interface, request the computing resource within the hosted
computing environment to execute the first instruction set to implement the operation with
respect to the virtual computing device that i1s executing the first service image on behalf of

the customer.

22d-
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BRIEF DESCRIPTION OF THE DRAWINGS

[0005] The foregoing aspects and many of the attendant advantages will become
more readily appreciated as the same become better understood by reference to the tollowing
detailed description, when taken in conjunction with the accompanying drawings, wherein:

[0006] FIGURE 1 i1s a block diagram depicting an illustrative operating
environment in which an electronic service image marketplace enables customers to browse
and acquire service images made available in the marketplace by third party providers and the
operator of the electronic service image marketplace;

[0007] FIGURE 2 1s a block diagram depicting a provider computing device
submitting a service image for inclusion in the service image marketplace shown 1n
FIGURE 1;

[0008] FIGURE 3 depicts an illustrative user interface displayed on a provider
computing device that enables a provider to submit a service image for inclusion in the
service image marketplace shown in FIGURE 1;

[0009] FIGURE 4 depicts an illustrative control user interface displayed on a
customer computing device that presents additional details regarding a service 1mage
acquired by the customer from the service image marketplace shown i FIGURE 1, and
presents one or more uniform control objects and customized control objects associated with
the acquired service image; and

[0010] FIGURE 5 i1s a flow diagram depicting an 1llustrative routine implemented

by the marketplace server of the electronic service image marketplace to request a computing

-Je-
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resource (0 execute an 1nstruction set associated with a unmiform control object and an
acquired service 1mage.
DETAILED DESCRIPTION

[0011] Generally described, aspects of the present disclosure relate to providing
an electronic marketplace for service images. More specifically, an electronic service 1mage
marketplace 1s disclosed that enables customers to browse and acquire a large variety of
service 1mages. The service images may be submitted to, and made available from, the
electronic service 1mage marketplace, by third party providers or may be submitted to the
marketplace by the operator of the marketplace itself. Once acquired through the
marketplace, a service 1mage may be launched on a hosted computing environment
maintained by the third party provider of the service image or on a hosted computing
environment associated with the marketplace.

[0012] The electronic service image marketplace provides an environment with
which both providers and customers of service images can interact via a network. As
described 1n greater detail below, providers and customers may interact with the electronic
service 1mage marketplace via one or more interfaces. In an embodiment, the interfaces can
include user interfaces that are generated by an electronic marketplace server and presented
on a computing device associated with a provider or customer. In another embodiment, the
interfaces can include a set of application programming interface (API) commands. 'The
electronic service image marketplace may also generate a control interface that includes one
or more uniform control objects that can be associated with a service image submitted by a
provider. The uniform control objects can provide uniform functionality to each customer
associated with a particular service image, and can provide similar functionality to all
customers. FFor example a standard set of uniform control objects can be provided as part of a
control interface to every customer that has acquired a service image. The control interface
can be 1mplemented as a control user interface, or as a set of APl commands. The
functionality of the standard set of uniform control objects across service images can be
customized for each service image based on different 1nstruction sets received from
providers. Alternatively, a set of uniform control objects may be provided as part ot a control

interface to customers associated with service images of a certain type (e.g., database, web
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server, storage, etc.), customers that have paid a predefined price, and/or customers
associated with service images that have related notifications from the provider, etc. In
addition, providers may submit customized control objects that are to be associated with only
one service image or only those service images submitted by the provider. Embodiments of
an electronic marketplace for service images may be found in U.S. Patent Application
No. 13/248,227, filed on September 29, 2011, entitled, “ELECTRONIC MARKETPLACE
FOR HOSTED SERVICE IMAGES,” published as US 2013-0085892 A1l on April 4, 2013.

[0013] In one embodiment, a provider may submit a service image to the service
image marketplace for inclusion in a service image catalog. The provider may submit
additional information corresponding to the service image that would be useful to a customer,
such as pricing information, usage conditions, a location of a provider hosted computing
environment on which the service image can be hosted, or other information. In addition, the
provider may submit an instruction set that can be associated with a particular uniform
control object and a particular service image. The uniform control objects can include
buttons, dials, knobs, links, interactive areas, API commands, scripts, and the like that form
generated as part of a control interface. The instruction set can proscribe actions that a
computer resource associated with the particular service image will perform when an
interaction occurs with the particular uniform control object. For example, a provider (e.g.,
Providerl) may submit an instruction set (e.g., instructionSetl) that 1s to be associated with a
service image (e.g., Databasel). The instructionSet]l can include instructions that determine

29 &%

how the associated computer resource will “pause,” “terminate,” and/or “modity” Databasel.
For example, “modifying” Databasel may include modifying storage capacity, the number of
processors used, processing speed, etc. The instructionSetl can be associated with a “Pause”
object, a “Terminate” object, and a “Modify” object, that are generated as part of a control
user interface for a customer (e.g., Customerl). Alternatively, the *“Pause” object,
“Terminate” object, and “Modify” object can be implemented as API commands, scripts, and
“the like. Customerl can interact with the different objects using a script, API command,

clicking or selecting a user interface, etc. When Customerl interacts with the different

objects, the corresponding instructions can be executed by the computer resource.
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[0014] Multiple instructions sets from providers can be associated with each
uniform control object, and providers can customize the tunctionality of the uniform control
objects as desired. With continued reference to the example, a second provider (e.g.,
Provider2) can submit another 1nstruction set that 1s to be associated with a different service
image (e.g., webServer2). Similar to imnstructionSetl, instructionSet2 can include instructions

27  Ce

that determine how the associated computer resource will “pause,” “terminate,” and/or

27 Ce

“modity” webServer2. However, the “pause,” “terminate,” and/or “modity” functions 1n
instructionSet2 can vary significantly from the same functions in instructionSetl. For
example “moditying” webServer2 can include moditying the amount of service requests that
webServer2 can handle, moditying the content of webServer2, etc. The various instructions
from 1nstructionSet2 can be associated with the same “Pause”, “l'erminate™, and “Modity”
objects as 1nstructionSetl. When a customer interacts with one of the uniform control
objects, the electronic service 1image marketplace can identify which instruction should be
executed based one which service 1image 1s 1dentified by the control interface.

[0015] In addition, a provider can submit an instruction set that can be associated
with a customized control object and form part of the control intertace. The customized
control object may be associated with only one service image. For example, Provider2 may
submit an 1nstruction set (e.g., instructiondSet3) that 1s to be associated with a customized
control object (e.g., “Server Statistics’” object) and form part of the control interface. The
instructionSet3 can include executable code that determines what and how the associated
computer resource will display the server statistics of webServer2. The “Server Statistics™
object can be an object that 1s associated with only webServer2 or other service images
submitted by Provider2.

[0016] Customers may browse the service image catalog by interaction with
various user interfaces generated by the service 1image marketplace as described 1n more
detail below. Upon 1dentifying a service image of interest, the customer may view details of
cach service 1mage 1n the service image catalog, such as the information submitted by the
provider of the service image. In some embodiments, a customer may view turther

information associated with a service 1mage, such as usage statistics by other marketplace

customers of the service image, reviews by other customers, or recommendations for similar
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or complementary service i1mages. Accordingly, service images may be surfaced (o
customers 1n a variety of ways by the electronic service 1image marketplace, such as by
navigation through a browse tree of services organized by function, type, size, etc. or through
recommendations, reviews, etc.

[0017] Once a customer selects a service 1image, the customer may purchase or
otherwise acquire the service from the service image marketplace. In some embodiments, the
customer may be required to submit payment information for the service image prior (o
launch of the service image. After acquisition of the service image by the customer, the
service 1mage may be launched and executed by one or more hosted computing
environments. ‘The hosted computing environment may be provided by an operator of the
service 1mage marketplace or may be otherwise associated with the electronic service image
marketplace. In some embodiments, the third party provider of the acquired service image
may provide a hosted computing environment for the service image acquired by the customer
via the electronic service image marketplace.

[0018] Once the service 1mage 1s launched and running on a hosted computing
environment, the electronic service image marketplace can monitor the usage of functionality
or services provided by service image and bill the customer/pay the provider accordingly.
Moreover, the electronic service 1mage marketplace may provide the customer with tools to
manage, monitor, modity, etc. the service 1image. For example, the customer may monitor
their own usage of a particular service 1image and interact with the marketplace and a
particular service image via one or more of interfaces or user interfaces, each of which may
include one or more uniform control objects. With continued reference to the example
above, Customer]l can acquire Databasel and webServer2 and desire to modity Databasel.
Customerl can interact with the “Modify” object of the control interface for Databasel by,
for example, moving a cursor over the “Modity” object, clicking or pressing on the “Modity”
object, moving the “Modity” object, entering an API command, executing a script, etc.

[0019] Following an interaction with a particular uniform control object, a
computing resource within the hosted computing environment upon which the service image
1s executed, can execute the instruction set that 1s associated with the particular service image

and the particular uniform control object to perform the action designated by the instruction
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set.  With continued reference to the example above, following the interaction with the
“Modity” object of the control interface, the computer resource may generate a user interface
that allows Customerl to modity Databasel. For example, Customerl may, using the
generated user interface, be enabled (o increase or decrease the storage capacity of Databasel,
increase or decrease the amount of processing power or speed being used to execute
Databasel, etc. Alternatively, the computer resource may allow Customerl to modity
Databasel wusing the control interface and/or not generate any user interface. 'The
implementation of what and how components of Databasel can be modified by Customerl
can be determined by instructionSet1l submitted by Providerl.

[0020] As an example, and not to be construed as limiting, the electronic service
image marketplace may make available to providers a “Pause”™ command as a unitorm control
object for service 1mages implementing a database. The “Pause” command may be
implemented as a “Pause” button for a user intertace, an APl command, script, and the like.
Accordingly, the electronic service 1mage marketplace may receive a first service image
implementing a database from a first provider and a second service 1image implementing a
database from a second provider. The electronic service image marketplace may also receive
from the first provider, a first instruction set associated with the first service image that
relates to the “Pause” command. The first instruction set may provide the instructions that
will be executed when a customer that has acquired the first service image interacts with the
“Pause” command. For example, when executed, the instructions may cause the computing
resource within the hosted computing environment upon which the service image 1s executed
o store current operation settings and values 1n a register, output the status of any projects,
and then cease execution. Upon receiving the first instruction set, the electronic service
image marketplace can associate the first instruction set with the uniform control object for
the “*Pause” command, and the first service image.

[0021] Similarly, a second 1nstruction set received from the second provider may
include 1nstructions that will be executed when a customer that has acquired the second
service 1mage interacts with the “Pause” command. For example, when executed, the second
Instruction set may cause the computing resource within the hosted computing environment

upon which the service image 1s executed to save and close all applications and enter a
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hibernation state. The electronic service 1mage marketplace can associate the second
instruction set with the uniform control object for the “Pause” command and second service
image. As additional service images that relate to databases and additional 1nstruction sets
related to the uniform control object for the “Pause” command are received, the electronic
service 1mage marketplace can associate each instruction set with the control object for the
“Pause” command. FEach instruction set can include different instructions and different
methods for carrying out a “Pause” operation. Accordingly, the “Pause” command can be

associated with different instruction sets that perform a “pause” tunction in different ways.

[0022] Later, a customer may acquire the first service image. The customer may
view details regarding the first service image via an interface, such as a user interface or other
interface. When viewing the details of the first service image, the user interface may also
include the “Pause” command as a uniform control object. The customer can select the
“Pause” command on the user interface by interacting with the user intertace. Alternatively,
the user can select the “Pause” command by executing a script or implementing an API
command, etc. Upon selecting the “Pause” command, the computing resource within the
hosted computing environment upon which the service 1mage 1s executed can execute the
first instruction set by storing current operation settings and values 1n a register, outputting
the status of any projects, and then ceasing any further execution. Should the customer
acquire the second service image and select the “Pause” command when viewing information
related to the second service i1mage, the computing resource can execute the second
instruction set. Accordingly, the “Pause” command can be included in multiple control
interfaces for service 1mages that relate to a database, however, the instructions executed
once there 1s an interaction with the “Pause” command can vary based on an identitied
service 1mage.

[0023] Embodiments discussed below may retfer to the users of an electronic
marketplace for service images as customers. However, 1t may be understood that users are
not limited to customers but may include owners, administrators, end users and providers of
service 1mages purchased from the electronic service 1image marketplace. While specific

embodiments and example applications of the present disclosure will now be described with
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retference (o the drawings, these embodiments and example applications are intended (o
1llustrate, and not limit, the present disclosure.

[0024] FIGURE 1 is a block diagram depicting an illustrative operating
environment 1n which an electronic service 1image marketplace 100 enables customers (o
browse and acquire service images made available 1n the marketplace by third party providers
or the operator of the electronic service image marketplace. As illustrated in FIGURE 1, the
operating environment includes one or more provider computing devices 150 and one or
more customer computing devices 140 1n communication with an electronic service image
marketplace 100 via a network 130. A third party provider, using a provider computing
device 150, may submit via the network 130 a service image for a specific type of
functionality to the electronic service 1image marketplace 100. The electronic service image
marketplace 100 may then make the submitted service image, as well as other service images
submitted to the marketplace, available to customers.

[0025] Accordingly, a customer, using a computing device 140, may browse the
service 1mages available from the electronic service image marketplace 100, acquire a desired
service 1mage, and launch the acquired service image in a marketplace hosted computing
environment 120 operated, maintained, provided or otherwise associated with the operator of
the electronic service 1mage marketplace 100. In some cases, where the acquired service
image was submitted to the electronic service 1mage marketplace 100 by a third party
provider, the acquired service image may be launched in a provider hosted computing
environment 152 that 1s operated, maintained, provided or otherwise associated with the third
party provider.

[0026] A hosted computing environment may include a collection of rapidly
provisioned and released computing resources hosted 1in connection with the marketplace or a
third party provider. ‘The computing resources may include a number of computing,
networking and storage devices in communication with one another. In some embodiments,
the computing devices may correspond to physical computing devices. In other
embodiments, the computing devices may correspond to virtual machine 1nstances
implemented by one or more physical computing devices. In still other embodiments,

computing devices may correspond to both virtual computing devices and physical
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computing devices. One example of a hosted computing environment is given in United
States Patent No. 7,865,586, entitled “CONFIGURING COMMUNICATIONS BETWEEN
COMPUTING NODES” and issued January 4, 2011. A hosted computing environment may

also be referred to as a cloud computing environment.

[0027] Though described herein with reference to hosted computing environments
associated with a provider of a service image and with the electronic service image
marketplace 100, in some embodiments, additional hosted computing environments may be
utilized. For example, a customer computing device 140 may provide a customer hosted
computing environment (not shown), or a third party may provide a third party hosted
computing environment (not shown). Any or all of these additional hosted computing
environments may be accessible to the electronic service image marketplace 100, and may be
utilized to host service images available from the electronic service image marketplace 100.
For purposes of brevity, such additional hosted computing environments may also be referred
to herein as “provider hosted computing environments.”

[0028] The provider computing devices 150 and the customer computing
devices 140 may communicate with the electronic service image marketplace 100 via a
network 130. A provider computing device 150 or customer computing device 140 may be
any computing device, such as a laptop or tablet computer, personal computer, server,
personal digital assistant (PDA), hybrid PDA/mobile phone, mobile phone, electronic book
reader, set-top box, camera, digital media player, and the like. Those skilled in the art will

appreciate that the network 130 may be any wired network, wireless network or combination

thereof. In addition, the network 130 may be a personal area network, local area network,
wide area network, cable network, satellite network, cellular telephone network, or
combination thercof. In the illustrated embodiment, the network 130 is the Internet.
Protocols and components for communicating via the Internet or any of the other
atorementioned types of communication networks are well known to those skilled in the art

of computer communications and thus, need not be described in more detail herein.
[0029] In the 1llustrated embodiment, the electronic service image

marketplace 100 1s illustrated as a computer environment including several computer systems
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that are interconnected using one or more networks. More specifically, the service image
marketplace may include a marketplace server 112, a usage monitoring server 114, an
electronic catalog 116, and a billing server 118. Each of these will be described 1n more
detail below. However, 1t will be appreciated by those skilled 1n the art that the electronic
service image marketplace 100 could have fewer or greater components than are 1llustrated in
FIGURE 1. In addition, the electronic service image marketplace 100 could include various
Web services and/or peer-to-peer network configurations. Thus, the depiction of the
electronic service 1image marketplace 100 in FIGURE 1 should be taken as illustrative and
not limiting to the present disclosure. In addition, functions performed by the individual
components of the electronic service image marketplace 100 may be generally referred to as
being performed by the electronic service image marketplace 100.

[0030] The marketplace server 112 facilitates network submission by third party
providers, and browsing and acquisition by customers, of service images in the electronic
service 1mage marketplace 100. Accordingly, a provider, utilizing a provider computing
device 150, may submit one or more service 1mages (o the electronic service 1mage
marketplace 100 via the marketplace server 112. The submitted service images may then be
included 1n an electronic catalog 116. The process by which a provider, utilizing a provider
computing device 150, submits a service 1mage (o the electronic service 1mage
marketplace 100 will be described 1n more detail with respect to FIGURES 2 and 3, below.

[0031] The electronic catalog 116 includes information on service images
available from a plurality of providers and on service 1images made available by the operator
of the electronic service 1image marketplace 100. In addition, the electronic catalog 116 can
include various control objects and 1nstruction sets associated with the control objects. The
control objects may be uniform control objects that are associated with one or more service
images, groups of service 1images, types of service images, etc., or the control objects may be
customized control objects that are associated with just one service 1mage or service 1images
from a specitic provider. The control objects may include, but are not limited to, buttons,
dials, knobs, links, interactive areas, APl commands, scripts, function calls, and the like.

[0032] The uniform control objects can be provided by the electronic service

image marketplace 100 to providers and customers. The providers can user the uniform
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control objects to prepare 1nstruction sets to be associated with the uniform control objects.
The customers can use the uniform control objects to manage acquired service images. A
uniform control object can include any control object that the electronic service 1mage
marketplace 100 provides to a group of customers as designated by the electronic service
image marketplace 100. For example, the uniform control objects may include, but are not
limited to, a “Pause” object, a ““Terminate” object, an “Upgrade™ object, a “scale up/down”
object, etc. The electronic service image marketplace 100 can provide the uniform controls
as part of a standardized interface, user interface, etc. For user interfaces, the electronic
service 1mage marketplace 100 may vary which uniform control objects are displayed as part
of the standard user interface based on a type of service image, whether a service 1mage 1s
currently executing, etc. For example, database service images may include three uniform
control objects, while storage device service 1images may include five uniform control
objects, etc. Furthermore, a database service 1image that 1s currently executing may include
three uniform control objects, while a database service 1image that 1s not currently executing

may only include two uniform control objects.

[0033] Customized control objects can be submitted by individual providers. A
customized control object can include any control object that the electronic service 1mage
marketplace 100 associates with only one service image or that has been submitted by a
provider. For example, a provider may submit a “View Performance” or “View Graph”
object that 1s not a standard control object, but that would be included 1n a user interface
associated with the provider's service image generated by the electronic service image
marketplace 100 and presented to a customer computing device 140.

[0034] The 1nstruction sets can be submitted by the provider and then associated
with the appropriate control objects and service 1mages by the electronic service image
marketplace 100. For example, a provider of a database service 1image may submit
instruction sets for various uniform control objects, such as “Pause,” “Upgrade,” “Scale
Up/Down,” 1n conjunction with a database service image. 'The electronic service image
marketplace 100 can associate the instruction sets with the appropriate uniform control object
and with the database service 1image. The electronic service image marketplace 100 can then

store the database service 1mage and the instruction sets along with the uniform control
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objects 1n the electronic catalog 116. In addition, the -electronic service 1mage
marketplace 100 can store the associations between the uniform control objects, database
service 1mage, and the instruction sets 1n the electronic catalog 116. Any customized control
objects can also be stored by the electronic catalog 116.

[0035] With continued reference to FIGURE 1, the marketplace server 112 may
obtain service 1image information for service images oftered by a plurality of providers via the
electronic service 1mage marketplace 100 and make the service i1mages available to a
customer from a single network resource, such as a Web site. A customer may then acquire
the service 1image from the electronic service image marketplace 100 and launch the service
image 1n a hosted computing environment (e.g., the marketplace hosted computing
environment 120 or a provider hosted computing environment 152) in a single interaction or
order placed with the service image marketplace. This eliminates the need for the customer
to develop his or her own service 1image; or research, search or otherwise investigate multiple
different providers or other sources for the service image. The electronic catalog 116 may be
a catalog containing information regarding both items (such as goods and services) and
service 1mages, or may be separate catalogs, with one catalog containing information
regarding 1tems and the other catalog containing information regarding services i1mages,
without departing from the scope of the present disclosure.

[0036] Illustratively, marketplace server 112 may generate one or more user
interfaces through which a customer, utilizing a customer computing device 140, may browse
service 1images, submit queries for matching service images and view information and details
regarding specific service images. In addition, the marketplace server 112 may generate one
or more control user interfaces that include one or more uniform control objects through
which a customer may manage acquired service images. Furthermore, the marketplace
server 112 may provide one or more control interfaces to a customer that include commands
to execute one or more uniform control objects.

[0037] After the customer selects a desired service image from the electronic
service 1mage marketplace 100, the marketplace server 112 may facilitate the configuration
and acquisition of the service image and cause the launching of the service image on a hosted

computing environment. In this regard, the marketplace server 112 may receive payment
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information from the customer computing device 140, as well as information specifying how
the service 1image should be implemented by a hosted computing environment. In some
embodiments, the customer may select a specitic hosted computing environment (o host the
selected service 1mage. The specific hosted computing environment may correspond, for
example, to the marketplace hosted computing environment 120 associated with the
clectronic service 1mage marketplace 100, or to a provider hosted computing
environment 152 which 1s associated with the provider of the service image.

[0038] Once the service image is launched and running on a hosted computing
environment, the electronic service i1mage marketplace 100 can monitor the usage of
functionality or services provided by service image and bill the customer/pay the provider
accordingly via the usage monitoring server 114 and the billing server 118, respectively.
Moreover, the service image marketplace may provide the customer with tools to manage,
monitor, modity, etc. the service image. These tools may be 1n the form of the uniform and
customized control objects described above. Based on which service image 1s launched and
running, different control objects can be displayed or interacted with. In addition, based on
which service 1image 1s selected, interactions with the uniform control objects can cause the
computing resource (o execute different instructions. In the illustrated example, the usage
monitoring server 114 1s 1n communication with the marketplace hosted computing
environment 120, and 1s operable to track a usage of the functionality (e.g., Web service)
provided by the executed service image. This may be required, for example, where pricing of
the service 1image 1s dependent on usage of the Web services produced by the service image
when executed.

[0039] The billing server 118, on the other hand, may be provided to process
payments from customers and, 1n some embodiments, provide payment to the providers of
acquired service 1mages. The billing server 118 may receive and provide payment
information via interaction with the marketplace server 112. In some embodiments, the
billing server 118 may alternatively receive and provide payment information via other
processes, such as via an additional server, via telephonic interaction, or other mechanisms.

[0040] With reference to FIGURE 2, an illustrative interaction for allowing a

provider computing device 150 to submit a service image to the electronic service image
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marketplace 100 will be described. As depicted in FIGURE 2, the provider computing
device 150 submits a service 1mage and information corresponding to that service image (o
the electronic service 1mage marketplace 100 where the submission 1s processed by the
marketplace server 112. 'The provider, utilizing the provider computing device 150, may
submit information such as the name of a service image, the entity which generated the
service 1mage, software contained within the service 1mage, or a description of the service
image or software contained therein. The entity or provider may submit pricing information
corresponding to the service image or use of the service image. Such pricing information
may, by way ot example, correspond to a one-time price for acquisition of the service image,
to a monthly subscription fee associated with the service 1image, or to a usage fee associated
with a time period of use of the service image. For example, the submitted pricing
information may reflect a monthly subscription fee for acquisition of the service image in
addition to an hourly usage fee for use of the service image. A provider computing
device 150 may optionally submit usage restrictions associated with a provided service
image, such as required acceptance of an end user license agreement (“EULA”), maximum
usage restrictions, or type of usage restrictions, such as limitations allowing only non-
commercial use. In addition, the provider can submit 1nstruction sets that are to be associated
with the submitted service image and the uniform control objects stored in the electronic
catalog 116. Along with the instruction sets, the provider can submit customized control
objects and the 1instruction sets associated with the customized control objects.

[0041] Subsequent to submission of the service image and any corresponding
information received from the provider computing device 150, the marketplace server 112
may 1nteract with the electronic catalog 116 1n order to store the service image and the
corresponding 1nformation.  The electronic catalog 116 may be i1mplemented as a
comprehensive catalog of service 1images that are available to a customer via the electronic
service 1image marketplace 100. Though depicted here as a single service image catalog, the
marketplace server 112 may interact with a number of distinct service image catalogs in order
to store submitted service 1mages and corresponding information. In one embodiment, the
electronic catalog 116 1s a conventional database stored in one or more memory storage

devices. In other embodiments the electronic catalog 116 1s associated with a catalog server
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(not shown) that 1s responsible for maintaining the comprehensive catalog stored therein.
The electronic catalog 116 and/or associated catalog server may be 1n communication with
other servers and databases also storing catalog information for service images available via
the electronic service image marketplace 100. For example, such servers and databases may
be operated by different providers and thus, may include various catalog information for
service 1images oftered by those providers.

[0042] In some embodiments, submission of a service image may not necessarily
result 1n inclusion of the service image or the instruction sets in the electronic catalog 116.
For example, the electronic service image marketplace 100 may have automated or manual
oversight routines for reviewing a service 1image and instruction sets before inclusion in the
electronic catalog 116. Such a review of a service 1image and instruction sets may result 1n
further communication between the electronic service image marketplace 100 and the
provider (not shown) prior to adding the service image to the electronic catalog 116, or may
result 1n not 1including the service image 1n the electronic catalog 116.

[0043] Though described above with reference (o a service 1mage, In some
embodiments, the provider may, instead of providing a service image, provide one or more
service 1mage components. Such a service image component may correspond to, for
example, an application that may be contained within a service image or an instruction set. In
these embodiments, service 1mage components may be stored within the electronic
catalog 116, and selected by customers of the electronic service 1image marketplace 100 for
purchase. The electronic service 1image marketplace 100 may be configured to create a
service 1mage 1n response (o a selection to one or more service 1mage components by a
customer.

[0044] With reference to FIGURE 3, one example of a user interface 300 for
provider submission of service images 1s displayed. As shown in FIGURE 3, the user
interface 300 enables a provider utilizing a provider computing device, such as provider
computing device 150 of FIGURE 1, to submit a service image to the electronic service
image marketplace 100. Illustratively, the user interface 300 may be generated by the
marketplace server 112 of the electronic service image marketplace 100 and presented on the

provider computing device 150 by an application, such as a browser application, on the
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provider computing device 150. In this example, the user interface 300 contains a title
reference 302 to the electronic service image marketplace 100, 1.e., the “Hosted Web Services
Catalog,” as well as a salutation 304 to the provider currently visiting the electronic service
image marketplace 100. In the 1llustrated example, the provider 1s identified as “‘Paul

27

Provider.” The user interface 300 further contains a navigation panel 310, which directs the
provider to various other features otfered by the electronic service image marketplace 100.
[Mlustratively, units of text within the navigation panel 310 may correspond to interactive
links, which modify or change the user interface when selected. In the current example, Paul

?

Provider, has selected link 312, “Upload a Service Image.” Based on this selection, the
marketplace server 112 has returned the content for user interface 300.

[0045] Through the user interface 300 the provider may submit information
associated with a service image to the electronic service image marketplace 100. The
provider, utilizing a provider computing device 150 may submit, via input box 322, an
1dentifier of the service 1image to be used by the electronic service image marketplace 100.
This may be the name displayed to customers of the electronic service 1image
marketplace 100 when they view, browse, or search the electronic service 1mage
marketplace 100. The provider may submit additional information, such as a file location
(e.g., a file name or address), and pricing information via inputs 324-330. Input box 324
allows the provider to specity the device image that 1s to be submitted, and that may
thereafter be hosted by a hosted computing environment on behalf of a customer. In the
illustrated example, the service image location 1s a location on the provider computing
device 150, as 1s displayed in FIGURE 3. In other embodiments, the service image file may
be located on another computing device, such as a computing device within a provider hosted
computing environment 152, or a computing device within the marketplace hosted computing
environment 120 associated with the electronic service image marketplace 100. The device
image may also include the instruction sets that are to be associated with the uniform and
customized control objects. Alternatively, separate files that include the instruction sets that
are 1o be associated with the control objects can be uploaded using additional input boxes.

[0046] In some embodiments, the electronic service 1image marketplace 100 may

create a service 1mage on behalf of the provider. For example, the provider may, instead of
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providing a location of a service 1image via input box 324, specity the location of a computing
device. The electronic service image marketplace 100 may then locate the specitied
computing device, and create a service 1mage reflecting the current software running on
and/or current configuration of the computing device. Such functionality may be helptul in
situations where the provider wishes to provide a service 1image of the current state of a
computing device which exists within the marketplace hosted computing environment 120.

[0047] In the illustrated example, input boxes 326-330 enable a provider to
specity pricing information associated with the submitted service image. For example, input
box 326 enables the provider to specily a pricing structure associated with a service 1image
such as a pricing structure requiring a monthly subscription rate as well as an hourly usage
fee. However, as described above, other or additional pricing structures may be used. By
way of non-limiting example, a pricing structure may correspond to a one-time fee, a
subscription of any duration of time (e.g., years, months, weeks, etc.) that 1s required
regardless of usage, a usage fee charged only for the time a service 1image 1s actually used, a
per-use or per-access fee such as a fee associated with every time a service 1mage 1s loaded,
or any other pricing structure. In some embodiments, a service image may be provided free
of charge. In other embodiments, pricing information may be dependent on the use of a
service 1image. For example, a higher price may be collected for use of a service image 1n a
commercial environment than would be collected for use of the same service image 1n a non-
commercial or educational environment. As another example, pricing information may
specity tiered pricing, such that heavy users of a service image may be charged a lower per-
use fee. In still more embodiments, a provider may negotiate individual pricing information
to be used for specific customers of a service image or service images. For example,
individual contracts may exist or be created between a provider and each customer. One
skilled 1n the art will appreciate that various implementations may accommodate such
individualized contracts. For example, the provider may modity pricing information on a per
customer basis (such as allowing a specified customer to access unlimited instances without
fee).

[0048] A provider may further specity parameters for a pricing structure via input

boxes 328 and 330, such as the amount of the monthly subscription rate and the hourly usage
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fee. In some embodiments, input boxes 328 and 330 may only appear when the input of
input box 326 indicates they are required. Where 1nput box 326 indicates that different or
additional pricing information 1s required, alternate input boxes may appear. In some
embodiments, one or more of the above inputs may not be required. In other embodiments,
additional 1nput information may be provided. For example, a provider may specity a
graphic which should be associated with the provided service image. After all necessary
information has been input, submission may be completed by selecting the input control 332.
Accordingly, the provider may activate the input control 332 to cause the provider computing
device 150 to transmit the service image and corresponding information to the marketplace
server 112. As discussed above, the marketplace server 112 may then submit the received
information to the electronic catalog 116.

[0049] A customer can submit a query for a service image and use a user interface
to display information related to different service images of interest. 'The customer can
purchase and/or acquire the service 1images stored 1n the electronic catalog 116, as described
in greater detaill in the ‘227 application. In addition, the customer can review details
regarding the acquired service 1images using one or more user interfaces, and can manage one
Or more service 1images using a control intertace.

[0050] FIGURE 4 depicts an illustrative control user interface displayed on a
customer computing device that presents details regarding a service 1image acquired by the
customer from the service image marketplace shown in FIGURE 1, and that presents one or
more uniform control objects and customized control objects associated with the acquired
service 1mage. 'The control user interface 400 can be used by a customer to manage, or
otherwise control, various aspects of the acquired service 1image. Although illustrated as a
user 1nterface, the control interface can alternatively be implemented as a set of API
commands, script, function calls, etc.

[0051] As shown in FIGURE 4, the control user interface 400 enables a customer
to review Information regarding services images acquired via the electronic service image
marketplace 100, 1.e., the “Hosted Web Services Catalog,” 302 and to manage the acquired
service 1mages. The current user of the “Hosted Web Services Catalog” 1s Chris

Customer 304. A navigation panel 310 directs the customer to various other features offered
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by the electronic service image marketplace 100. In this illustrative example, Chris Customer
has selected the “Paul’s Database Image” link 402 of the “My Instances” portion of the
navigation panel 310.

[0052] Display features 403-414 depict information regarding the corresponding
service 1mage. Display feature 403 displays the title of the service image. Display
feature 404 retlects the current number of active instances of the service image, while display
feature 406 depicts the number of hours the service image has been used for the current
month. Display teature 408 depicts the hourly rate associated with usage of the service
image, as set by Paul Provider, and display 410 depicts the total cost accrued for the current
month. Display 412 displays the service image options for the customer.

[0053] Control objects 416-426 provide the customer with a number of
management features that can be used to control the service 1mage. The interface objects
include both uniform control objects 416-422 that are made available to multiple customers
based on parameters determined by the electronic service image marketplace, and customized
control objects 424-426 made available to customers of a single service image or customers
of service images from the same provider. The parameters for determining which customers
may view the uniform control objects may include, the type of service image being used,
whether the service 1mage 1s currently executing, the price paid for the service image,
notifications received from a provider as described 1n greater detail 1n the *227 application.

[0054] As 1llustrated, the uniform control objects 1include a “Pause” object 416, a
“Terminate” object 418, an “Upgrade” object 420, and a “Scale Up/Down” object 422,
Following an interaction with the “Pause™ object 416, a computing resource may generally
pause or halt whatever operations the service image 1s performing for later use or review.
The “Terminate” object 418 may generally be used to terminate whatever operations the
service 1mage 1s performing without the ability of resuming where the service image left off.
The “Upgrade™ object 420, may generally be used to upgrade the service image (o a newer
version. The “Scale Up/Down” object 422 may provide the customer with options of
increasing the processing speed or power of the computing resource.

[0055] As mentioned previously, interacion with each uniform control object

may cause an associated computing resource (o execute a generally similar task, but may do
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so 1n a significantly different way based on the instruction sets submitted by the provider of
the associated service 1mage. For example, the instruction set associated with the
“Terminate” object 418 1n one service 1mage may cause the current information 1n any
registers, and the status of any current assignments to be stored 1n a memory device for later
retrieval. The “T'erminate” object 418 for a different service image may lead to an immediate
reset of all registers, status indicators, etc. of the service image. Other service 1mages may
implement the “T'erminate” object 418 differently. However, the “I'erminate™ object 418 can
be provided to the customers 1n a similar fashion regardless of the associated instructions.
Similarly, the other uniform control object can be provided to multiple customers and
implemented differently based on the instruction set submitted by the provider.

[0056] The customized control objects illustrated in FIGURE 4 include a “View
Performance” object 424 and a **View Graph” 426. As mentioned previously, the customized
control objects and the instruction sets associated with them are submitted by the providers.
The electronic service 1mage marketplace 100 may provide some information for the
providers, such as how the customized control objects will be displayed, size, shape, etc., but
the determination of what the customized control objects are and how they will function can
be determined by the providers. Thus, Paul Provider can determine that Chris Customer can
view the performance of the service image using the “View Performance” object 424, The
“View Performance” object 424 may allow the customer to view a number of service 1image
diagnostics, such as processing power, processing time for certain tasks, memory usage, etc.,
as determined by the provider. In addition, Paul Provider may allow Chris Customer to view
a graph of any number of parameters associated with Paul’s Database using the “View
Graph” object 426. For example, Christ Customer may be able to view usage history,
processing utilization history, memory use history, trends of use, etc. Although the “View
Performance™ object 424 and the *“View Graph” object 426 have been described as
customized control objects, these can be included as uniform interface objects. Likewise, any
of the example objects listed as uniform control objects can also be used as customized
control objects.

[0057] FIGURE 5 1s a flow diagram depicting an illustrative routine 500

implemented by a marketplace server 112 to implement a uniform control interface for a
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customer that has acquired a service 1image. For example, routine 500 can apply to
embodiments described 1n reference to FIGURES 1 and 2.

[0058] One skilled 1n the relevant art will appreciate that the elements outlined for
routine 500 may be implemented by one or more computing devices/components that are
associated with the marketplace server 112 and/or electronic service image marketplace 100,
described 1n greater detail above with reference to FIGURES 1 and 2. For example,
routine 500 can be implemented by any one, or a combination, of marketplace server 112, the
usage monitoring server 114, the billing server 118, the electronic catalog 116 and the
provider/customer data store 120, and the like. Accordingly, routine 500 has been logically
associated as being generally performed by a marketplace server 112, and thus the following
1llustrative embodiment should not construed as limiting.

[0059] At block 502, the marketplace server 112 receives one or more 1nstruction
sets associated with different service images from one or more providers. The instruction
sets can be receilved at the same time that a service image 1s receirved by the providers or at a
different time. Each instruction set can include instructions to be associated with multiple
uniform control objects provided by the electronic service image marketplace. Alternatively,
cach 1nstruction set can include instructions to be associated with only one uniform control
object. The instruction sets, when executed, cause a computing resource assoclated with a
service 1mage to perform one or more operations on an associated electronic service image.
For example, the instruction sets may activate or deactivate a service image, modity the type
of computing resource which 1s executing the service image, pause the service image,
upgrade the service 1image, downgrade the service image, output the status of the operations
being performed by the service image, or change other functions or features associated with
the 1nstance, etc. In an embodiment, the instruction set causes the computing resource (0
generate and send a message to the service image. The message can include indications for
the service 1image to perform any one of the operations listed above, or others.

[0060] At block 504, the marketplace server 112 associates one or more of the
recerved 1nstruction sets with a first uniform control object. Thus, the uniform control object,
which 1s provided by the electronic service image marketplace 100, can be associated with

multiple instruction sets, which are submitted by providers. As mentioned above, each
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Instruction set can include instructions for implementing an operation assoclated with the
uniform control object in a different way for different service images.

[0061] At block 506, the marketplace server 112 identifies a service image
acquired by a customer that is associated with the first uniform control object. The
marketplace server 112 can identify the acquired service image based on the current
information being displayed as part of a user interface, the service images associated with the
customer 1n the electronic catalog, a request for information regarding a particular service
image, an API command, a script, function call parameters, and the like.

[0062] At block 508, the marketplace server 112 optionally generates a user
interface including the first uniform control object for presentation on a computing
device 140 associated with the customer. For example, the marketplace can generate a user
interface similar to the control user interface 400 of FIGURE 4. Alternative user interfaces
can be presented. The user interface can be generated based on the identified service 1mage
acquired by the customer. For example, following an interaction with a user interface in
which the customer requests additional information regarding a particular service image, the
marketplace server 112 can generate the user interface including the first uniform control
object. As part of the user interface, the marketplace server 112 can generate additional
uniform control objects and/or one or more customized control objects as desired. The
uniform control objects included in the user interface can be based on internal rules of the
electronic service image marketplace, such as the type of service image being displayed, the

cost of the service image, any notifications received from a provider regarding the service

image, and the like.

[0063] At block 510, following an interaction with the first uniform control
object, the marketplace server 112 requests the computing resource to execute the instruction
set associated with the acquired service image. In certain embodiments where a user
Interface 1s generated, the interaction can include, but is not limited to, clicking on, moving,
highlighting, or otherwise selecting the first uniform control object. In embodiments where a
user interface is not generated, the interaction can include, but is not limited to, executing an
APl command, script, function call, and the like. The marketplace server 112 can request the

computing resource to execute the instruction set using a command, a transmitting a message
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with the relevant information, etc. As mentioned previously, the first uniform control object
can be associated with multiple instruction sets. Thus, the instruction set executed by the
computing resource can be based on the 1dentitied acquired service image.

[0064] Various example embodiments of the disclosure can be described 1n view
of the following clauses:

Clause 1. A system for generating a user interface comprising uniform control

objects for a customer computing device, the system comprising:

an electronic catalog storing at least:

a plurality of service images, wherein each service image of the
plurality of service 1images 1s capable of being executed in a hosted computing
environment, and wherein each service image comprises at least one software
application,

a first uniform control object, and

a plurality of instructions sets associated with the first uniform control
object, wherein each instruction set 1s also associated with a service image;
and
a marketplace computing device in communication with the electronic catalog,

the marketplace computing device contigured to:

identify a service 1image acquired by the customer from the electronic
catalog that 1s associated with the first uniform control object;

generate for presentation on a computing device associated with the
customer, a user interface including the first uniform control object; and

following an interaction with the first control object of the presented
user 1nterface, request a computing resource within the hosted computing
environment (0 execute an instruction set associated with the identitied service
image acquired by the customer.

Clause 2. The system of Clause 1, wherein each instruction set of the plurality of
Instruction sets relates to an action performed by the computing resource within the
hosted computing environment that executes the service image associated with the

1nstruction set.
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Clause 3. The system of Clause 1, wherein the computing resource 1S a computing
resource associated with the hosted computing environment.
Clause 4. The system of Clause 1, wherein the computing resource 1S a
computing resource maintained by a provider of the 1dentified service image acquired
by the customer.
Clause 5. The system of Clause 2, wherein the action performed by the
computing resource includes at least one of activating a service 1mage, deactivating a
service 1mage, moditying the type of computing resource which 1s hosting the service
image, modifying the computing resource which 1s hosting the service i1mage,
transmitting a message to the service 1image, pausing the service image, upgrading the
service 1mage, and outputting the status of the operations being performed by the
service 1mage.
Clause 6. The system of Clause 1, wherein

the electronic catalog further stores a first instruction set associated with a
customized control object and with the identified service image acquired by the
customer;

the user 1nterface turther includes the customized control object; and

following an interaction with the customized control object, the marketplace
computing device 1s further configured to execute the tirst instruction set.
Clause 7. The system of Clause 6, wherein the first instruction set 1s only
associated with the identitied service image acquired by the customer.
Clause 8. A computer-implemented method for generating a control interface for
a customer who has acquired one or more service 1mages from an electronic
marketplace, wherein each service 1image of the one or more service 1images, when
executed on a hosted computing environment, implements one or more network
accessible services, the computer-implemented method comprising:

as 1mplemented by one or more computing devices configured with specific

executable 1nstructions,

05



CA 02850008 2014-03-25
WO 2013/049393 PCT/US2012/057624

recelving a first instruction set associated with a first service image, wherein
the first instruction set relates to an action performed by a computing resource within
the hosted computing environment that executes the first service image;

associating the first instruction set with a first uniform control object;

rece1ving a second 1nstruction set associated with a second service image that
1s different from the first service 1image, wherein the second 1nstruction set 1s related
o an action performed by a computing resource within the hosted computing
environment that executes the second the service 1image;

associating the second 1nstruction set with the first uniform control object;

identifying a service image acquired by the customer from the electronic
marketplace that 1s associated with the first uniform control object;

following an 1nteraction between a computing device associated with the
customer and the first uniform control object,

requesting the computing resource within the hosted computing

environment to execute the first instruction set associated with the first

uniform control object when the service image acquired by the customer 1s the

first service 1image; and

requesting the computing resource (o execute the second 1nstruction set

associated with first uniform control object when the service 1image acquired

by the customer 1s the second service 1image.
Clause 9. The computer-implemented method of Clause 8, wherein executing at least
one of the first instruction set and the second 1nstruction set comprises at least one of
activating a service 1mage, deactivating a service i1mage, modifying the type of
computing resource which 1s hosting the service image, modifying the computing
resource which 1s hosting the service image, transmitting a message to the service
image, pausing the service image, upgrading the service image, downgrading the
service 1mage, and outputting the status of the operations being performed by the
service 1mage.

Clause 10. The computer-implemented method of Clause 1, turther comprising:
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rece1ving a third instruction set associated with a customized control object,
wherein the third mstruction set 1s further associated with the first service image; and
following an 1nteraction between a computing device associated with the
customer and the customized control object, executing the third instruction set.
Clause 11. The computer-implemented method of Clause 10, wherein the third
Instruction set 1s only associated with the first identitied service image.
Clause 12. The computer-implemented method of Clause 9, wherein the
moditying the computing resources comprises modifying at least one of the
processing speed, a number of processors, memory speed and an amount of memory.
Clause 13. The computer-implemented method of Clause 8, wherein the plurality
of 1nstruction sets comprise communication information for communicating with the
service 1mage.
Clause 14. The computer-implemented method of Clause 8, wherein at least one
of the one or more uniform control objects comprises a button on a web page.
Clause 15. The computer-implemented method of Clause 8, further comprising
generating for presentation on a computing device associated with the customer, a
user interface including the first unitorm control object.
Clause 16. The computer-implemented method of Clause 15, wherein the
Interaction between the computing device associated with the customer and the first
uniform control object comprises a selection of the first uniform control object
included 1n the user interface presented on the computing device associated with the
customer.
Clause 17. The computer-implemented method of Clause 8, wherein the
Interaction between the computing device associated with the customer and the first
uniform control object comprises receiving a command from the computing device
via an application programming intertace (API).
Clause 18. A computer-implemented method for generating a control interface for
a customer who has acquired one or more service images from an electronic

marketplace, wherein each service 1image of the one or more service images, when
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executed on a hosted computing environment, implements one or more network
accessible services, the computer-implemented method comprising:
as 1mplemented by one or more computing devices contigured with specific

executable instructions,

associating one or more uniform control objects with a plurality of service
images trom the electronic marketplace;

receiving a plurality of 1nstruction sets, wherein each instruction set 1s
associated with a distinct service image and each instruction set relates to an action
performed by a computing resource within the hosted computing environment that
executes the distinct service 1mage;

associating the plurality of instruction sets with a first uniform control object;

identifying a service image acquired by the customer from the electronic
marketplace, wherein the service 1mage acquired by the customer 1s associated with
the first uniform control object;

following an interaction between a second computing device associated with
the customer and the first uniform control object, requesting the computing resource
within the hosted computing environment to execute an instruction set associated with
the 1dentitied service image acquired by the customer.
Clause 19. The computer-implemented method of Clause 18, wherein the action
performed by the computing resource includes at least one of activating a service
image, deactivating a service 1image, modifying the type of computing resource which
1s hosting the service image, moditying the computing resource which 1s hosting the
service 1image, transmitting a message to the service image, pausing the service image,
upgrading the service 1mage, downgrading the service image, and outputting the
status of the operations being performed by the service image.
Clause 20. The computer-implemented method of Clause 18, further comprising

recelving a first instruction set associated with a customized control object,
wherein the first instruction set 1s further associated with the identitied service image

acquired by the customer; and
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following an interaction between the second computing device associated and
the customized control object, executing the first instruction set.
Clause 21. The computer-implemented method of Clause 20, wherein the first
instruction set 1s only associated with the identitied service image acquired by the
customer.
Clause 22. The computer-implemented method of Clause 18, further comprising
generating for presentation on a second computing device associated with the
customer, a user interface including the first uniform control object.
Clause 23. The computer-implemented method of Clause 22, wherein the
Interaction between the second computing device and the first uniform control object
comprises a selection of the first uniform control object included 1n the user interface
presented on the second computing device.
Clause 24. The computer-implemented method of Clause 18, wherein the
Interaction between the second computing device associated with the customer and
the first uniform control object comprises receiving a command from the second
computing device via an application programming intertace (API).
Clause 25. A computer-readable, non-transitory storage medium having
computer-executable modules for generating a control interface for a customer who
has acquired one or more service i1mages from an electronic marketplace, the
computer-executable modules comprising:
an electronic catalog module configured to store:
a plurality of service 1mages, each service image capable of being
executed by a hosted computing environment,
a first uniform control object, and
a plurality of instruction sets associated with the first uniform control
object, wherein each instruction set 1s also associated with a service image;
and
a marketplace module in communication with the electronic catalog module

and configured to:
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1dentity a service image acquired by the customer from the electronic
catalog that 1s associated with the tirst uniform control object,
following an interaction between a computing device associated with

the customer and the first control object, request a computing resource within

the hosted computing environment to execute an instruction set associated

with the 1dentified service image acquired by the customer.
Clause 26. The computer-readable, non-transitory storage medium of Clause 235,
wherein each instruction set of the plurality of instruction sets relates to an action
performed by the computing resource within the hosted computing environment that
executes the service image associated with the instruction set.
Clause 27. The computer-readable, non-transitory storage medium of Clause 26,
wherein the action performed by the computing resource includes at least one
activating a service 1mage, deactivating a service i1mage, modifying the type of
computing resource which 1s hosting the service 1mage, modifying the computing
resource which 1s hosting the service image, transmitting a message to the service
image, pausing the service image, upgrading the service image, downgrading the
service 1mage, and outputting the status of the operations being performed by the
service 1mage.
Clause 28. The computer-readable, non-transitory storage medium of Clause 23,
wherein

the electronic catalog module 1s further configured to store a first instruction
set associated with a customized control object and further associated with the
1dentified service 1image acquired by the customer; and

following an interaction with the customized control object, the marketplace
module 1s further configured to execute the first instruction set.
Clause 29. The computer-readable, non-transitory storage medium of Clause 28,
wherein the first instruction set 1s only associated with the 1dentified service image
acquired by the customer.
[0065] All of the processes described herein may be embodied in, and fully

automated via, software code modules executed by one or more general purpose computers or
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processors. The code modules may be stored 1n any type of computer-readable medium or
other computer storage device. Some or all the methods may alternatively be embodied 1n
specialized computer hardware. In addition, the components referred to herein may be
implemented 1n hardware, software, firmware or a combination thereotf.

[0066] Conditional language such as, among others, "can," "could,” "might" or
'may," unless specifically stated otherwise, are otherwise understood within the context as
used 1n general to convey that certain embodiments include, while other embodiments do not
include, certain features, elements and/or steps. Thus, such conditional language 1s not
generally intended to imply that features, elements and/or steps are in any way required for
one or more embodiments or that one or more embodiments necessarily include logic for
deciding, with or without user mput or prompting, whether these features, elements and/or
steps are 1ncluded or are to be performed 1n any particular embodiment.

[0067] Conjunctive language such as the phrase “at least one of X, Y and Z,”
unless specitically stated otherwise, 1s otherwise understood with the context as used 1n
general to convey that an item, term, etc. may be either X, Y or Z. Thus, such conjunctive
language 1s not generally intended to imply that certain embodiments require at least one
of X, at least one of Y and at least one of Z to each be present.

[0068] Any process descriptions, elements or blocks in the flow diagrams
described herein and/or depicted 1n the attached figures should be understood as potentially
representing modules, segments, or portions of code which include one or more executable
instructions for implementing specific logical functions or elements 1n the process. Alternate
implementations are included within the scope of the embodiments described herein in which
elements or functions may be deleted, executed out of order from that shown, or discussed,
including substantially concurrently or 1n reverse order, depending on the functionality
involved as would be understood by those skilled 1n the art.

[0069] It should be emphasized that many variations and modifications may be
made to the above-described embodiments, the elements of which are to be understood as
being among other acceptable examples. All such modifications and variations are intended

to be included herein within the scope of this disclosure and protected by the following

claims.
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THE EMBODIMENTS IN WHICH AN EXCLUSIVE PROPERTY OR PRIVILEGE IS
CLAIMED ARE DEFINED AS FOLLOWS:

1. A system comprising:
an electronic catalog storing at least:

a plurality of service images capable of being executed in virtual
computing devices within a hosted computing environment to implement
functionalities on behalt of customers of the hosted computing

environment, wherein each service image comprises at least one software

application,
a uniform control object,

a first instruction set associated with the uniform control object and with
a first service image of the plurality of service images, the first
instruction set designated by a provider of the first service image to
control virtual computing devices executing the first service image on
behalf of individual customers of the first service image, wherein the
first instruction set, when executed, causes a computing resource within
the hosted computing environment to implement an operation, with

respect to the virtual computer devices executing the first service image,

by undertaking a first set of actions associated with the first service

image, and

a second instruction set associated with the uniform control object and
with a second service image of the plurality of service images, the

second instruction set designated by a provider of the second service
image to control virtual computing devices executing the second service
image on behalf of individual customers of the second service image,

wherein the second instruction set, when executed, causes the computing
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resource to implement the operation, with respect to the virtual computer
devices executing the second service image, by undertaking a second set

ot actions, different trom the first set of actions, associated with the

second service 1image; and

a marketplace computing device comprising a processor and in communication

with the electronic catalog, the marketplace computing device configured to:

generate a first user interface, including the uniform control object, for

presentation on a computing device associated with a first customer;

determine a first virtual computing device on the hosted computing
environment that 1s executing the first service image on behalf of the first
customer, wherein the first virtual computing device implements

functionality corresponding to the first service image;

following an interaction of the first customer with the uniform control
object of the first user interface, request the computing resource to
execute the first instruction set, designated by the provider of the first
service 1mage, to perform the operation on the first virtual computing

device executing the first service image on behalf of the first customer;

generate a second user interface, including the uniform control object,

for presentation on a computing device associated with a second

customer,

determine a second virtual computing device on the hosted computing
environment that 1s executing the second service image on behalf of the
second customer, wherein the second virtual computing device

implements functionality corresponding to the second service image and

1s distinct from the first virtual computing device;
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following an interaction of the second customer with the uniform control
object of the second user interface, request the computing resource to
execute the second instruction set, designated by the provider ot the
second service image, to perform the operation on the second virtual
computing device that is executing the second service image on behalf of

the second customer.

The system of Claim 1, wherein the computing resource is a computing resource

associated with the hosted computing environment.

The system of Claim 1, wherein the computing resource 1s a computing resource
maintained by at least one of the provider of the first service image or the provider ot

the second service image.

The system of Claim 1, wherein the operation implemented by the computing resource
with respect to the virtual computer devices executing the first service image on behalt
of individual customers of the first service image includes at least one of activating the
first service image, deactivating the first service image, modifying a type of computing
resource which is hosting the first service image, modifying the computing resource
which 1s hosting the first service image, transmitting a message to the first service
image, pausing the first service image, upgrading the first service image, and outputting

a status of operations being performed by the first service image.

The system of Claim 1, wherein:

the electronic catalog further stores a third instruction set associated with a

customized control object and with the first service image;

the first user interface generated for presentation on the computing device
associated with the first customer further includes the customized control object;

and
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following an interaction of the first customer with the customized control object,
the marketplace computing device is further configured to execute the third

1nstruction set.

The system of Claim 5, wherein the third instruction set is only associated with the first

service image.

A computer-implemented method for generating a control interface for customers who

have acquired one or more service images from an electronic marketplace, wherein each

service image of the one or more service images, when executed on a hosted computing

environment, implements one or more network accessible services, the computer-

implemented method comprising:

receiving a first instruction set associated with a first service image ot the one or
more service images, the first instruction set designated by a provider of the first
service image to control virtual computing devices executing the first service
image on behalf of individual customers of the first service image, wherein the
first instruction set, when executed, causes one or more computing resources
within the hosted computing environment to implement an operation, with
respect to the virtual computer devices executing the first service image, by

undertaking a first set of actions associated with the first service image;

associating, using one or more processors, the first instruction set with a untform

control object;

receiving a second instruction set associated with a second service image of the
one or more service images that is different from the first service image, the
second instruction set designated by a provider of the second service image to
control virtual computing devices executing the second service image on behalf
of individual customers of the second service image, wherein the second
instruction set, when executed, causes the one or more computing resources

within the hosted computing environment that executes the second service
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image to implement the operation, with respect to the virtual computer devices
executing the second service image, by undertaking a second set of actions

associated with the second service image;
associating the second instruction set with the uniform control object;

generating, using the one or more processors, a first user interface including the
uniform control object for presentation on a computing device associated with a

first customer;

determining a first virtual computing device on the hosted computing
environment that is executing the first service image on behalt of the first
customer, wherein the first virtual computing device implements functionality

corresponding to the first service image;

following an interaction of the first customer with the uniform control object,
requesting the one or more computing resources within the hosted computing
environment to execute the first instruction set, designated by the provider of the
first service image, to perform the operation on the first virtual computing

device executing the first service image on behalf of the first customer;

generating a second user interface, including the uniform control object, for

presentation on a computing device associated with a second customer;

determining a second virtual computing device on the hosted computing

environment that is executing the second service image on behalf ot the second
customer, wherein the second virtual computing device implements

functionality corresponding to the second service image and 1s distinct from the

first virtual computing device;

following an interaction of the second customer with the uniform control object
of the second user interface, requesting the one or more computing resources to

execute the second instruction set, designated by the provider ot the second
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service 1mage, to perform the operation on the second virtual computing device

that 1s executing the second service image on behalf of the second customer.

The computer-implemented method of Claim 7, wherein performing the operation on
the first virtual computing device that 1s executing the first service image on behalt of
the first customer comprises at least one of activating the first service image,
deactivating the first service image, modifying a type of computing resource which 1s
hosting the first service image, modifying the computing resource which 1s hosting the
first service image, transmitting a message to the first service image, pausing the first
service image, upgrading the first service image, downgrading the first service image,

and outputting a status of operations being performed by the first service image.
The computer-implemented method of Claim 7, further comprising;:

recetving a third instruction set associated with a customized control object,
wherein the third instruction set 1s further associated with the first service image;

and

following an interaction between a computing device associated with the first

customer and the customized control object, executing the third instruction set.

The computer-implemented method of Claim 9, wherein the third instruction set 1s only

associated with the first service image.

The computer-implemented method of Claim 8, wherein moditying the computing
resources comprises modifying at least one of processing speed, a number of

processors, memory speed and an amount of memory.

The computer-implemented method of Claim 7, wherein the first instruction set

comprises communication information for communicating with the first service image.

The computer-implemented method of Claim 7, wherein the uniform control object

comprises a button on a web page.
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14. A computer-implemented method for generating a control interface for customers who
have acquired one or more service images from an electronic marketplace, the

computer-implemented method comprising:

associating, using one or more processors, a uniform control object with a
plurality of service images from the electronic marketplace, each service image
capable of being executed by virtual computing devices within a hosted

computing environment;

obtaining a first instruction set associated with a first service image of the
plurality of service images, the first instruction set designated by a provider of
the first service image to control virtual computing devices executing the first
service i1mage on behalf of individual customers of the first service image,
wherein the first instruction set, when executed, causes a computing resource
within the hosted computing environment to implement an operation by

undertaking a first set of actions associated with the first service image;

obtaining a second instruction set associated with a second service image of the
plurality of service images, the second instruction set designated by a provider
of the second service image to control virtual computing devices executing the
second service image on behalf of individual customers of the second service
image, wherein the second instruction set, when executed, causes a computing

resource within the hosted computing environment to implement an operation by

undertaking a second set of actions associated with the second service image;
associating the first and second instruction sets with the uniform control object;

generating a user interface including the uniform control object for presentation

on a computing device associated with a customer;

determining a virtual computing device on the hosted computing environment

that is executing the first service image on behalf of the first customer, wherein
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the first virtual computing device implements functionahlity corresponding to the
first service image and 1s distinct from other virtual computing devices

implemented on behalf of other customers; and

following an interaction between the computing device associated with the
customer and the uniform control object, requesting the computing resource
within the hosted computing environment to execute the first instruction set
associated with the first service image to implement the operation with respect'
to the virtual computing device that is executing the first service image on

behalt of the first customer.

The computer-implemented method of Claim 14, wherein the operation implemented by
the computing resource includes at least one of activating the first service image,
deactivating the first service image, modifying a type of computing resource which i1s
hosting the first service image, modifying the computing resource which is hosting the
first service image, transmitting a message to the first service image, pausing the first
service image, upgrading the first service image, downgrading the first service image,

and outputting a status of operations being performed by the first service image.
The computer-implemented method of Claim 14, turther comprising:

receiving a third instruction set associated with a customized control object,
wherein the third instruction set is further associated with the first service image;

and

following an interaction between the computing device and the customized

control object, executing the third instruction set.

The computer-implemented method of Claim 16, wherein the third instruction set 1s

only associated with the first service image.

A computer-readable, non-transitory storage medium having computer-executable

instructions for generating a control interface for a customer who has acquired one or
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more service 1mages from an electronic marketplace, wherein the computer executable

instructions are executable by a computing system to:

obtain a plurality of service images associated with a uniform control object,
each service 1mage capable of being executed by virtual computing devices
within a hosted computing environment to implement functionalities on behalf

of customers of the hosted computing environment,

obtain a first instruction set associated with a first service image of the plurality
of service images, the first instruction set designated by a provider of the first
service image to control virtual computing devices executing the first service
image on behalf of individual customers of the first service image, wherein the
first 1nstruction set, when executed, causes a computing resource within the
hosted computing environment to implement an operation by undertaking a first

set of actions associated with the first service image, and

obtain a second 1nstruction set associated with a second service image of the
plurality of service images, the second instruction set designated by a provider
of the second service image to control virtual computing devices executing the
second service 1mage on behalf of individual customers of the second service
image, wherein the second instruction set, when executed, causes a computing
resource within the hosted computing environment to implement an operation by

undertaking a second set of actions associated with the second service image,

generate a user interface including the uniform control object for presentation on

a computing device associated with a customer,

determine a virtual computing device on the hosted computing environment that

1s executing the first service image on behalf of the customer, wherein the
virtual computing device that is executing the first service image on behalf of

the customer implements functionality corresponding to the first service image
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and 1s distinct from other virtual computing devices implemented on behalf of

other customers, and

following an interaction between the computing device associated with the
customer and the uniform control object of the user interface, request the
computing resource within the hosted computing environment to execute the
first instruction set to implement the operation with respect to the virtual
computing device that 1s executing the first service image on behalf of the

customer.

19. The computer-readable, non-transitory storage medium of Claim 18, wherein the
operation implemented by the computing resource includes at least one of activating the
first service image, deactivating the first service image, modifying a type of computing
resource which 1s hosting the first service image, modifying the computing resource
which 1s hosting the first service image, transmitting a message to the first service
image, pausing the first service image, upgrading the first service image, downgrading
the first service image, and outputting a status of operations being performed by the first

service image.

20.  The computer-readable, non-transitory storage medium of Claim 18, wherein the

computer-executable instructions are further executable by a computing system to:

obtain a third instruction set associated with a customized control object and

further associated with the first service image; and

following an interaction with the customized control object, execute the third

instruction set.

21.  The computer-readable, non-transitory storage medium of Claim 18, wherein the first

instruction set 1s only associated with the first service image.
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