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WHAT IS CLAIMED 18S:

1. A computer-implemented method for dynamically mang€ing requests for
computing capacity provided by a program execution service, the method comprising:
under control of a program execution service tha rovides a plurality of

computing nodes that are each configurable to executy’ one or more programs of
multiple users of the program execution service,

receiving from a user of the program exec service a request to generate a
virtualization environment for execution of aiser application during a requested
period of time, the request comprising #formation associated with the user
application that permits the program service to execute a program based at
least in part on the user application;

automatically generating th¢/ virtualization environment, the virtualization
environment including one or plore program services provided by the program
execution service, the progra rvices comprising: (1) a load balancer configured to
distribute workload across gfiec or more of the plurality of computing nodes or one or
more instances of th virtualization environment, (2) a monitoring interface
configured to allow user to monitor execution of the program, (3) a load scaler
configured to scale mputing resources of the program execution service in response
Lo variations in for execution of the program, and (4) a plurality of database
management $érvices;
det ining from the plurality of computing nodes of the program execution
Service g roup of computing nodes that can satisfy the request by the user;
onc or morc instances of the virtualization environment on the
u of computing nodes during the requested period of time;
: receiving from the user a request to make at least one change to the
/ virtualization environment or to the one or more instances executing the virtualization
environment on the group of computing nodes during the requested period of time;
and

automatically implementing the at least one change during the requested

period of time.
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2. The method of Claim 1, further comprising providing the user

computing interface for requesting generation of the virtualization environment or rgl

gl

changes to the virtualization environment.
3. The method of any one of the preceding claims, wherein/the request to
generate the virtualization environment further comprises a request for W by the program

execution service of one or more of: (1) an operating system, (2} an

plication server, (3)

one or more compuling nodes having desired program executiof capacily or geographic

distribution, and (4) at least onc of the plurality of database mang@ement services.

4. The method of any one of the preceding claimyf [urther comprising:

automatically identifying failure of at leasy/onc of the one or more instances;
and

automatically launching at least dne new instance for executing the
virtualization environment on the group of computing nodes.
5. The method of any one of the p ceding claims, further comprising:

autornatically identifying fy ure of at least one of the group of computing
nodes: _ "

automatically allocatig at least one new computing node from the plurality of
computing nodes of the pig am execution service; and

automatically gfccuting at least onc new instance of the virtualization
environment on the # least one new computing node.

6. A systemg onfigured to dynamically manage requests for computing capacity

of a computing servicg, the system comprising;

a r puter memory configured to store one or more program modules for
dynamily managing requests for computing capacity of a computing service, the
p service comprising a pluralily of computing nodes; and

" an interactive request manager configured to communicate with the computer

: emory and to execute the one or more program modules stored in the computer
memory, the program modules configured to:

receive a request from a user to gencrate a virtualization environment

for execution of a user application during a usage period, the request
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comprising information associated with the user application that pdrmits the
computing service to execute a program based at least in par on the user
application;

generate the virtualization environment, the virtualifation environment
including one or more program services comprisings a load balancer
configured to distribute workload across one or phore of the plurality of
compuling nodes or one or more instances of the virlualizalion environment,
(2) a monitoring interface configured to allow ¥ ¢ user to monitor cxccution of

the program, (3) a load scaler configureg to scale computing resources in

response to variations in demand for £xecution of the program, and (4) a
plurality of database management sees;
execute one or more inst of the virtualization environment on a
group of one or more of the rality of computing nodes during the usage
period;
receive from the fser a request to make at least one change to the
virtualization environg ent or to the one or more instances executing the
virtualization envigdnment on the group of one or more of the plurality of
computing nodeg uring the usage period; and
impleg nt the at least one change during the usage period.

1.

one or more virtyal machines hosted on the one or more physical computing systems.

"The system of any one of Claims 6-8, wherein the usage period comprises a
start time yhen the execution of the one or more instances is to begin and an end time when
eXecutiof of the one or more instances is to end.

"10.  The system of any one of Claims 6-9, wherein the program modules are

/scrvice a group of computing nodes that can satisfy the request by the uscr for gencration of

the virtualization environment,

36-



WO 2012/039834 PCT/US2011/045241

1. The system of Claim 10, wherein the virtualization environment comprises #)
load balancer, and the load balancer is configured to balance execution of the one
instances of the virtualization environment across the group of one or more of the p ality of
computing nodes during the usage period.

12, The system of Claim 10, wherein program modules are further onfigured to:

identify failure of at least one of the one or more instances of the virtualization
environment; and

launch at least one new instance of the virtua]izln cnvironment on the

group of one or more of the plurality of computing nodes?

13, The system of Claim 10, wherein the prograry/ odulcs are further configured
to notify the user if an error is detected in the usage one or more instances of the
virtualization environment or in the usage of the " of one or more of the plurality of
computing nodes. ,

14.  The system of Claim 10, r request to make at least one change to
the virtualization environment comprises a_ uest to execute at least one instance of the
virtualization environment on a computi node in a different geographic location than at
least some of the computing nodes the group of the one or more of the plurality of
computing nodes. 7_ '.

15.  The system of an¥ "one of Claims 6-14, whercin the request to gencrate the

virtualization environment fugther comprises a request for execution of the user application in

one or more desired geogrgphic regions.
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What is claimed is:

1. A computer-implemented method for dynamically man-

aging requests for computing capacity provided by a program

execution service (PES), the method comprising:

under control of the PES that provides a plurality of com-
puting nodes that are each configurable to execute one or
more programs of multiple users of the PES, the PES
forther providing a plurality of user-customizable pro-
gram services, comprising (1) a user-customizable load
balancer configured to allow a user to distribute work-
load across one or more of the plurality of computing
nodes or one or more instances of the virtualization
environment, (2) a monitoring interface configured to
allow the user to monitor execution of the program, and
(3)aload scaler configured to scale computing resources
of'the PES in response to variations in demand for execu-
tion of the program;

receiving from a user of the PES a request to generate a
virtualization environment for execution of a user appli-
cation during a requested period of time, the request
comprising information associated with the user appli-
cation that permits the PES to execute a program based
at least in part on the user application;

automatically generating the virtvalization environment
based on the user application, the virtualization environ-
ment including a user-selectable operating system and at
leastone of the user-customizable program services pro-
vided by the PES;

determining from the plurality of computing nodes of the
PES a group of computing nodes that can satisfy the
request by the user;

executing one or more instances of the virtualization envi-
ronment on the group of computing nedes during the
requested period of time;

receiving from the user a request to make at least one
change to the virtualization environment or to the one or
more instances executing the virtualization environment
on the group of computing nodes during the requested
period of time, wherein the at least one change com-
prises a change to the user-selectable operating system;
and

automatically implementing the at least one change during
the requested period of time.
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2. The method of claim 1, further comprising providing the
user with a computing interface for requesting generation of
the virtualization environment or requesting changes to the
virtualization environment.

3. The method of claim 1, wherein the request to generate
the virtualization environment further comprises a request for
use by the PES of one or more of: (1) an application server, (2)
one or more computing nodes having desired program execu-
tion capacity or geographic distribution, and (3) at least one of
the plurality of database management services.

4. The method of claim 1, further comprising:

automatically identifying failure of at least one of the one
or more instances; and

automatically launching at least one new instance for
executing the virtualization environment on the group of
computing nodes.

5. The method of claim 1, further comprising:

automatically identifying failure of atleast one of the group
of computing nodes;

automatically allocating at least one new computing node
from the phurality of computing nodes of the PES; and

automatically executing at least one new instance of the
virtualization environment on the at least one new com-
puting node.

6. A system configured to dynamically manage requests for
computing capacity of a computing service, the system com-
prising:

a computer memory configured to store one or more pro-
gram modules for dynamically managing requests for
computing capacity of a computing service, the comput-
ing service comprising a plurality of computing nodes
that are each configured to execute one or more pro-
grams of multiple users of the PES; and

an interactive request manager configured to communicate
with the computer memory and to execute the one or
more program modules stored in the comiputer meniory,
the program modules configured to:

receive a request from a user to generate a virtualization
environment from a plurality of virtualization environ-
ments available for selection by the user for execution of
a user application during a usage period, the request
comprising information associated with the user appli-
cation that pernuts the computing service to execute a
program based at least in part on the user application;

automatically generate the virtualization environment
based on the user application, the virtualization environ-
ment including a user-selectable operating system and at
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least one program service provided by the computing
service, wherein the program service comprises: {1) a
user-customizable load balancer configured to allow a
user to distribute workload across one or more of the
plurality of computing nodes or one or more instances of
the virtualization environment, and one or more of: (2) a
monitoring interface configured to allow the user to
monitor execution of the program, (3) a load scaler con-
figured to scale computing resources in response to
variations in demand for execution of the program;

execute one or more instances of the virtualization envi-
ronment on a group of one or more of the plurality of
computing nodes during the usage period;

rocotve from the user a reguest tn malke at leact one chan
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to the virtualization environment or to the one or more
instances executing the virtualization environment on
the group of one or more of the plurality of computing
nodes during the usage period, wherein the at least one
change comprises a change to the user-selectable oper-
ating system; and

automatically implement the at least one change during the

usage period.

7. The system of claim 6, wherein the plurality of comput-
ing nodes of the computing service comprises one or more
physical computing systems.

8. The system of claim 7, wherein the plurality of comput-
ing nodes comprises one or more virfual machines hosted on
the one or more physical computing systems.

9. The system of claim 6, wherein the usage period com-
prises a start time when the execution of the one or more
instances is to begin and an end time when execution of the
one or more instances is o end.

10. The system of claim 6, wherein the request to generate
the virtualization environment further comprises a request for
use by the computing service of one or more of: (1) an appli-
cation server, (2) one or more computing nodes having
desired program execution capacity or geographic distribu-
tion, and (3) at least one of the plurality of database manage-
ment services.

11. The system of claim 6, wherein the computing service
provides an Application Programming Interface (API) for
programmatically interacting with the computing service,
and wherem the program modules are configured to receive
the request from the user to generate or change the virtual-
ization environment via the APIL.
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12. The system of claim 6, wherein the program modules
are further configured ta determine from the plurality of com-
puting nodes of the computing service a group of computing
nodes that can satisfy the request by the user for generation of
the virtualization environment.

13. The system of claim 6, wherein the virtualization envi-
ronment comprises the monitoring interface, and the moni-
toring interface is configured to monitor vsage of the group of
one or more of the plurality of computing nodes during the
usage period.

14. The system of claim 6, wherein the virtualization envi-
ronment comprises the load balancer, and the load balancer is
configured to balance execution of the one or more instances
of the virtualization environment across the group of one or
more of the plurality of computing nodes during the usage
period.

15. The system of claim 12, wherein program modules are
further configured to:

identify failure of at least one of the one or more instances

of the virtualization environment; and

launch at least one new instance of the virtualization envi-
ronment on the group of one or more of the plurality of
computing nodes.

16. The system ol claim 12, wherein program modules are
further configured to:

identify failure of at least one of the group of one or more

of the plurality of computing nodes;

allocate at least one new computing node from the plurality

of computing nodes of the computing service; and
execute at least one new instance of the virtualization envi-
ronment on the at least one new computing node.

17. The system of claim 12, wherein the program modules
are further configured to notify the user if an error is detected
in the usage of the one or more instances of the virtvalization
environment or in the usage of'the group of one or more of the
plurality of computing nodes.

18. The system of claim 12, wherein the request to make at
least one change to the virtualization environment comprises
a request to execute at least one instance of the virtualization
environment on a computing node in a different geographic
location than at least some of the computing nodes in the
group of the one or more of the plurality of computing nodes.

19. The system of claim 6, wherein the request to make at
least one change to the virtualization environment comprises
arequest to terminate at least one of the one or more instances
of the virtualization environment.

20. The system of claim 6, wherein the request o generate
the virtualization environment further comprises a request for
execution of the user application in one or more desired
geograpliic regions.
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21. A computing system configured to manage execution
of programs for users, the system comprising;

an interactive request manager compenent that is config-
ured to manage execution of programs for users of a
PES, the interactive request manager component config-
ured to:

receive from a user of the PES a request to generate a
virtualization environment for execution of a user appli-
cation during a usage period, the request comprising
information associated with the user application that
permits the PES to execute a program based at least in
part on the user application, the PES providing a plural-
ity of computing nodes configurable 1o execute pro-
grams of multiple users of the PES:

automatically generate the virtualization environment
based on the user application, the virtualization environ-
ment mcluding a user-selectable operating system and at
least one program service provided by the PES, wherein
the program service comprises: (1) a user-customizable
load balancer configured to allow a user to distribute
workload across computing resources of the virtualiza-
tion environment, and one or more of: (2) a monitoring
interface configured to allow the user to monitor execu-
tion of the program, or (3) a load scaler configured to
scale computing resources in response fo variations in
demand for execution of the program;

execute one or more instances of the virtualization envi-
ronment on a group of one or more computing nodes;

determine at least one change to the virtualization environ-
ment or to the one or more instances executing the vir-
tualization environment on the group of one or more of
the computing nodes during execution of the one or
more instances of the virtualization environment,
wherein the at least one change comprises a change to
the user-selectable operating system; and
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automatically implement the at least one change during the
execution of the one or more instances of the virtualiza-
tion environment.

22. The system of claim 21, wherein the virtualization
environment comprises an application container comprising
an application stack configured to execute the user applica-
tion.

23. The system of claim 21, wherein the virtualization
environment 1s configured to permit the user application to
spawn process threads or to open any port for communication
with other applications.

24. The system of claim 23, wherein the port for commu-
nication with other applications comprises a hypertext trans-
fer protocol secure port.

25. The system of claim 21, wherein the information asso-
ciated with the user application comprises a web application
archive file.

26. The system of claim 21, wherein the user application
comprises a web application.

27. The system of claim 21, wherein the interactive request
manager component is further configured to determine the at
least one change to the virtnalization environment or to the
one or more instances by receiving a request from a second
user to make the at least one change.

28. The system of claim 21, wherein the interactive request
manager component is configured to determine the at least
one change to the virtualization environment or to the one or
more instances by monitoring execution of the instances.

29. The system of claim 21, wherein the at least one pro-
gram service further comprises a plurality of database man-
agement services.
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