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TECHNIQUES TO MANAGE FILE CONVERSIONS

BACKGROUND
[0001] A file conversion system may convert computer files between file formats.
When converting files from one file format to another there are two main scenarios that
users are interested in: (1) high throughput conversion operations that can convert many
files a atime in an asynchronous manner; and (2) low latency conversion operations that
can convert one file immediately in a synchronous manner. A high throughput conversion
operation is designed for scenarios that require the conversion of many files, where the
user does not need the conversions to occur immediately. A low latency conversion
operation is suited for scenarios where one file needs to be converted, where the user
requires some kind immediacy to the conversion operation. Having a system that can
accommaodate both scenarios requires special consideration for resource allocation across
the two types of conversion requests. In addition to handling different conversion
scenarios, the file conversion system needs to account for resource allocation across
multiple tenants within the same server resources. In other words, if company A and
company B are both using the same server resources, the file conversion system needs to
accommodate requests from both companies in amanner that does not result in one
company monopolizing all of the resources. It iswith respect to these and other
considerations that the present improvements have been needed.

SUMMARY

[0002] This Summary is provided to introduce a selection of concepts in a simplified
form that are further described below in the Detailed Description. This Summary isnot
intended to identify key features or essential features of the claimed subject matter, nor is
it intended as an aid in determining the scope of the claimed subject matter.
[0003] Embodiments are generally directed to file conversion systems. Some
embodiments are particularly directed to afile conversion system arranged to perform
both high throughput and low latency file conversions from one file format into another
file format using a same set of server resources. In addition, the file conversion serviceis
able to accommodate multiple file conversion requests, including both high throughput
and low latency requests, from multiple clients using the same set of server resources.
Other embodiments are described and claimed.
[0004] These and other features and advantages will be apparent from areading of the

following detailed description and areview of the associated drawings. It isto be
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understood that both the foregoing general description and the following detailed
description are explanatory only and are not restrictive of aspects as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS
[0005] FIG. lillustrates an embodiment of afirst file conversion system.
[0006] FIG. 2A illustrates an embodiment of a second file conversion system.
[0007] FIG. 2B illustrates an embodiment of a second file conversion system with a
load balancer.
[0008] FIG. 3illustrates an embodiment of adistributed system suitable for
implementing the first and second conversion systems.
[0009] FIG. 4 illustrates an embodiment of alogic flow for file conversions.
[0010] FIG. 5illustrates an embodiment of a computing architecture.
[0011] FIG. 6illustrates an embodiment of a communications architecture.

DETAILED DESCRIPTION

[0012] Embodiments are directed to afile conversion system, service or application
arranged to implement enhanced file conversion techniques arranged to handle different
types of file conversions based on agiven set of conversion parameters. File conversion
systems are typically designed for different use scenarios, ranging from batch processing
of alarge number of filesto asingle file. Examples of file conversion parameters may
include without limitation anumber of files, conversion time or latency, resource
allocation, file priorities, security, filetype, request type, and so forth.
[0013] In one embodiment, afile conversion system may be arranged to perform both
high throughput and low latency file conversions from one file format into another file
format using a same set of server resources. Further, the file conversion serviceis able to
accommodate multiple file conversion requests, including both high throughput and low
latency requests, from multiple clients using the same set of server resources.
[0014] In various embodiments, afile conversion system may be arranged to allocate
file conversion resources based on file conversion request type. Further, the file
conversion system may be arranged to allocate file conversion resources across multiple
clients, sometimes referred to as "tenants.” In addition, the file conversion system may be
arranged to ensure protection and privacy of tenant resources with a system that
accommodates multiple tenants. Finally, the file conversion system may be arranged to
handle file conversion requests based on priority levels assigned to the requests.
[0015] Embodiments have several advantages over conventional file conversion

techniques. For example, conventional file conversion services typically need underlying
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knowledge of an object model used by aparticular product or platform implementing the
file conversion technique. Thisisbecause most file conversion services are tightly
integrated with an underlying product or platform. This requirement means that a
developer isrestricted to always work within the context of the underlying platform when
taking advantage of agiven service. The only way to deal with files outside of agiven
product or platform isto first get the files integrated with the product or platform, which
adds extra complexity and performance considerations. Another issue with the current
model of working with physical filesisthat there are several service scenarios where the
output of the service isnot the final output of the solution. In these particular cases a
developer is forced to manually clean intermediate files created by the service. This
implies aperformance hit with current designs because a content database is being
accessed more than necessary. What makes matters worse for asynchronous servicesis
that there isno event or indication asto when a service operation has been completed. This
limitation makes creating events or triggers very difficult. Another issueisthat file
conversion services are typically designed for a specific type of service, either
asynchronous service or synchronous service. Asynchronous services depend on atimer
to initiate file conversion, making it difficult or impossible to handle synchronous file
service requests needing immediate handling. Rather, synchronous requests must wait for
the timer to indicate when service operations are triggered. In some asynchronous
systems, wait time may be anywhere from minutes to hours. While the timer job-based
design and behavior works well for bulk operation scenarios, this design fails for operation
scenarios involving smaller number of documents. The embodiments details enhanced file
conversion techniques to address these and other issues in order to make file conversion
services more robust and usable in more end-to-end scenarios.

[0016] The enhanced file conversion techniques may be suitable for many use
scenarios. For instance, assume aprinter company is looking to add anew service that
will enable "cloud printing" of documents. This service will enable printers to have their
own email address. Users will then be able to email printers documents, via attachments,
that will then be printed. The print operation needs to be as quick as amanual print
operation from an application. The printer company, however, may not want to automate
an application client for the documents on their serversto perform the print operation due
to the unsupported nature of unattended automation features. Instead, the printer company
may implement the enhanced file conversion techniques to perform a quick file conversion

operation on the server from a source file format to atarget file format, which can then be
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used to complete the print operation. In another example, assume adigital publishing
company desires to add anew service that will allow users to read certain documents on a
proprietary digital "e-book" reader device. This service will alow users to emall
documents, via attachments, to the e-book service, which isthen able to convert the
documents to aformat supported by the digital e-book reader device. The e-book service
needs to be as quick as possible so that users are not waiting to read their requested
documents. The digital publishing company can implement the enhanced file conversion
technigues to create an appropriate e-book format. In still another example, assume a
company desires to translate documents between different languages. The trandation
service will be able to trandate entire libraries or one-off documents. For the one-off
document case, the trandation service needs to be on demand (e.g., completed
immediately). The enhanced file conversion techniques can perform any necessary file
format conversions to facilitate language translations. These are merely afew exemplary
use scenarios, and others exist aswell.

[0017] FIG. lillustrates ablock diagram for afile conversion system 100. In one
embodiment, for example, the file conversion system 100 may comprise a computer-
implemented file conversion system 100 having multiple components. Asused herein the
terms "system" and "component” are intended to refer to a computer-related entity,
comprising either hardware, a combination of hardware and software, software, or
software in execution. For example, acomponent can be implemented as a process
running on aprocessor, aprocessor, ahard disk drive, multiple storage drives (of optical
and/or magnetic storage medium), an object, an executable, athread of execution, a
program, and/or acomputer. By way of illustration, both an application running on a
server and the server can be a component. One or more components can reside within a
process and/or thread of execution, and a component can be localized on one computer
and/or distributed between two or more computers as desired for a given implementation.
The embodiments are not limited in this context.

[0018] In the illustrated embodiment shown in FIG. 1, the file conversion system 100
may be implemented as part of one or more electronic devices in a centralized or
distributed architecture. Examples of an electronic device may include without limitation
amobile device, apersona digital assistant, amobile computing device, a smart phone, a
cellular telephone, ahandset, a one-way pager, atwo-way pager, amessaging device, a
computer, apersonal computer (PC), a desktop computer, alaptop computer, anotebook

computer, ahandheld computer, atablet computer, a server, a server array or server farm,
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aweb server, anetwork server, an Internet server, awork station, amini-computer, amain
frame computer, a supercomputer, anetwork appliance, aweb appliance, a gaming device,
adistributed computing system, multiprocessor systems, processor-based systems,
consumer electronics, programmable consumer electronics, television, digital television,
set top box, wireless access point, base station, subscriber station, mobile subscriber
center, radio network controller, router, hub, gateway, bridge, switch, machine, or
combination thereof. Although the file conversion system 100 as shown in FIG. 1has a
limited number of elements in a certain topology, it may be appreciated that the file
conversion system 100 may include more or less elements in alternate topologies as
desired for a given implementation.

[0019] In various embodiments, the file conversion system 100 may be executed on
any computing device or platform, such asaserver. Throughout this specification, the
term "platform” may be acombination of software and hardware components for
managing mapping operations in conjunction with client devices, such as a personal
computer or mobile device. Examples of platforms include, but are not limited to, a
hosted service or "cloud computing service" executed over aplurality of servers, an
application executed on asingle server, and comparable systems. The term "server”
generally refers to a computing device executing one or more software programs typically
in anetworked environment. However, a server may also be implemented as avirtual
server (software programs) executed on one or more computing devices viewed as a server
on the network. Additionally or aternatively, the file conversion system 100 may be
executed on mobile devices such as smart phones, handheld computers, wireless Personal
Digital Assistants (PDAS), mapping application enabled cellular phones, vehicle mount
computing devices and other electronic devices providing a suitable environment for the
file conversion system 100 as previously described. The embodiments are not limited in
this context.

[0020] In the illustrated embodiment shown in FIG. 1, the file conversion system 100
may comprise afile conversion system 200 accepting as input one or more files 110, and
providing as output one or more corresponding converted files 130. In other words, each
file 110 typically has a corresponding converted file 130. The files 110 may be computer
files generated and/or stored in accordance with afirst data format or data schema. The
converted files 130 may be computer files generated and/or stored in accordance with a
second data format or data schema. In one embodiment, for example, the files 110, 130

share asame or similar content and the first and second data formats are different from
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each other. In one embodiment, for example, the files 110, 130 share a same or similar
data formats and different media content (e.g., language translation). In one embodiment,
for example, the files 110, 130 have different content and different data formats. The
embodiments are not limited in this context.

[0021] The file conversion system 100 performs file conversion in response to a least
two types of file conversion requests. (1) asynchronous requests; and (2) synchronous
requests. The file conversion system 100 is capable of handling both types of requests
using a shared set of file conversion resources. File conversion resources may include one
or more devices, device components (e.g., processors, memory units, interfaces, etc.),
networks, network components, and so forth.

[0022] Asynchronous file conversion requests are requests for file conversion a a
defined time interval. In other words, file conversion operations for asynchronous
requests are delayed to some future time period. Asynchronous requests are well-suited
for higher throughput file conversion operations that are initiated a defined time intervals.
Asynchronous requests are typically designed to convert many files a atime.

[0023] Synchronous file conversion requests are requests for immediate file
conversion. In other words, file conversion operations for synchronous requests are
initiated immediately upon receipt of the request. Synchronous requests are well-suited
for lower latency file conversion operations that are typically initiated immediately upon
receipt of arequest. These requests may aso have ahigher priority and take precedence
over existing requests.

[0024] In addition, the file conversion system 100 takes into account the possibility of
having more than one file conversion request a atime. For example, in cases where there
are multiple file conversion requests of a same type (e.g., asynchronous or synchronous),
the file conversion system 100 may process the requests in an order in which the requests
were made, such as a first-in-first-out (FIFO) basis. For cases where there are multiple file
conversion requests of different types (e.g., asynchronous or synchronous), the file
conversion system 100 may ensure that synchronous requests take precedence over
asynchronous requests in accordance with a desired prioritization agorithm.

[0025] Further, the file conversion system 100 takes into account the possibility of
having more than one file conversion request for a single tenant, and handles multiple file
conversion requests for asingle tenant in amanner that ensures the tenant does not
monopolize system resources relative to other tenants. This may be accomplished, for

example, using various load balancing techniques.
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[0026] FIGS. 2A, 2B illustrate block diagrams for afile conversion system 200. The
file conversion system 200 may comprise amore detailed version of the file conversion
system 100, including multiple components and various databases. The components and
databases may be communicatively coupled via various types of communications media.
Further, the various components may coordinate operations between each other. The
coordination may involve the uni-directional or bi-directional exchange of information.
For instance, the components may communicate information in the form of signals
communicated over the communications media. The information can beimplemented as
signals allocated to various signal lines. In such allocations, each message isasignal.
Further embodiments, however, may aternatively employ data messages. Such data
messages may be sent across various connections. Exemplary connections include parallel
interfaces, serial interfaces, and bus interfaces.

[0027] In the illustrated embodiment shown in FIGS. 2A, 2B, aweb component 210
includes an object model 212. The web component 210 is communicatively coupled to an
application server manager component 220. The application server manager component
220 comprises a scheduling component 222 and atimer job component 224. The
application server manager component 220 is communicatively coupled to a document
gueue database 226. The application server manager component 220 is aso
communicatively coupled to an application server worker component 230. The
application server worker component 230 comprises afile conversion component 232 to
manage multiple job queues, including a synchronous job gqueue 234 and an asynchronous
job queue 236. The application server worker component 230 is communicatively coupled
to a content database 238. It may be appreciated that the file conversion system 200 may
have alternate

[0028] In one embodiment, the application server manager component 220 may be
arranged to recelve different types of file conversion requests to convert files 110 between
different file formats, send synchronous file conversion requests 202 to the synchronous
job queue 234 when the synchronous file conversion requests 202 are received, and send
asynchronous file conversion requests 204 to the asynchronous job queue 236 at defined
time intervals. One or more application server worker components 230 may manage the
gueues 234, 236, and perform the actual file conversion operations under control of the
application server manager component 220.

[0029] Asshown in FIG. 2A, the web component 210 may include an object model

212. The object model 212 enables developers to create asynchronous file conversion
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requests and to monitor file conversions in progress. The web component 220 may be
arranged to receive the file conversion requests 202, 204 from a client system viathe
object model 212.

[0030] The web component 210 may be communicatively coupled to an application
server manager component 220. The application server manager component 220 may
perform back end server operations for synchronous file conversion requests 202 and
asynchronous file conversion requests 204. Both types of requests 202, 204 may be
scheduled for file conversion operations in amanner consistent with each type of request.
[0031] The application server manager component 220 may receive different types of
file conversion requests 202, 204 to convert files 110 between different file formats to
form corresponding converted files 130 from the web component 210. Aninput file 110
may have a source file format while a converted file 130 may have atarget file format.
The source and target file formats may be any known file formats suitable for a given
application, service or machine. Further, the source and target file formats may be for
software made by a same company or different companies. In one embodiment, the
source and target file formats may differ in data schemas or logical data storage structures
while maintaining the same or similar file content. In one embodiment, the source and
target file formats may differ in file content while maintaining the same or similar data
schema. In one embodiment, the source and target file formats may differ in both file
content and data schemas. The embodiments are not limited in this context.

[0032] By way of example and not limitation, the files 110, 130 may have a source file
format and atarget file format of a content file for aproductivity suite of inter-related
client applications, server applications and web services, designed for a particular
operating system, such as a MICROSOFT® OFFICE productivity suite for MICROSOFT
WINDOWS®, made by Microsoft Corporation, Redmond, Washington. Examples for
client applications may include without limitation MICROSOFT WORD, MICROSOFT
EXCEL®, MICROSOFT POWERPOINT®, MICROSOFT OUTLOOK®, MICROSOFT
ACCESS®, MICROSOFT INFOPATH®, MICROSOFT ONENOTE®, MICROSOFT
PROJECT, MICROSOFT PUBLISHER, MICROSOFT SHAREPOINT® WORKSPACE,
MICROSOFT VISIO®, MICROSOFT OFFICE INTERCONNECT, MICROSOFT
OFFICE PICTURE MANAGER, MICROSOFT SHAREPOINT DESIGNER,
MICROSOFT LYNC, and others. It may be appreciated that the source file format and
the target file format may be for different unrelated software applications as well.
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[0033] Asan example of different data schemas, assume aprinter company is looking
to add anew service that will enable "cloud printing" of documents. This service will
enable printers to have their own email address. Users will then be able to email
documents for printing operations, via attachments, that will then be printed. The print
operation needs to be as quick as amanual print operation from an application. The
printer company, however, may not want to automate an application client for the
documents on their serversto perform the print operation due to the unsupported nature of
unattended automation features. Instead, the printer company may implement the
enhanced file conversion techniques to perform a quick file conversion operation on the
server from a source file format to atarget file format, which can then be used to complete
the print operation. Inthis case, an example for a source file format might be a" .xIs" file
format generated by MICROSOFT EXCEL, while an example of atarget file format
might be aportable document format (PDF).

[0034] In another example of different data schemas, assume adigital publishing
company desires to add anew service that will allow usersto read certain documents on a
proprietary digital "e-book" reader device. This servicewill alow usersto email
documents, via attachments, to the e-book service, which isthen able to convert the
documents to aformat supported by the digital e-book reader device. The e-book service
needs to be as quick as possible so that users are not waiting to read their requested
documents. The digital publishing company can implement the enhanced file conversion
techniques to create an appropriate e-book format. In this use scenario, an example of a
source file format might be a".doc" file format generated by MICROSOFT WORD, while
an example of atarget file format might be multipurpose internet mail extensions (MIME)
hypertext markup language (HTML) (collectively "MIME HTML" or "MHT").

[0035] Asan example of different file content, assume a company desires to translate
documents between different languages. The trandation service will be able to trandate
entire libraries or one-off documents. For the one-off document case, the translation
service needs to be on demand (e.g., completed immediately). The enhanced file
conversion technigques can perform any necessary file format conversionsto facilitate
language tranglations. Inthis case, an input file 110 may have afile format in afirst
human language (e.g., English), while a converted file 130 may have afile format in a
second human language (e.g., Chinese).

[0036] Asan example of different file contents and file formats, assume afile 110
comprises aMICROSOFT WORD document is sent to a cloud facsimile service in afirst
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human language. The cloud facsimile service may convert the first human language (e.g.,
English) to a second human language (e.g., Korean), and the ".doc" application file format
to a PDF file format, and then fax the converted filed 130 for the file 110 asa PDF in the
second human language.

[0037] The application server manager component 220 may include a scheduling
component 222. The scheduling component 222 isresponsible for moving incoming
requests into a document queue database 226, and sending certain types of requests to a
file conversion component 232 for processing. The document queue database 226 stores a
persistent queue of requested, current, and completed conversions. Storing the queue of
conversions on acentral database server gives the queue improved scalability, reliability,
and availability for tracking large sets of conversions for longer periods of time.

[0038] In one embodiment, the scheduling component 222 may determine whether a
file conversion reguest is a synchronous file conversion request 202 or an asynchronous
file conversion request 204 based on one or more file conversion parameters 260-a
associated with the file conversion request. It isworthy to note that "a" and "b" and "c"
and similar designators as used herein are intended to be variables representing any
positive integer. Thus, for example, if an implementation sets avalue for a = 5, then a
complete set of file conversion parameters 260-a may include file conversion parameters
260-1, 260-2, 260-3, 260-4 and 260-5. The embodiments are not limited in this context.
[0039] File conversion systems 100, 200 are typically designed for different use
scenarios, ranging from batch processing of alarge number of filesto asingle file. The
file conversion parameters 260-a may be used to define certain attributes or properties for
agiven file conversion request 202, 204. Examples of file conversion parameters 260-a
may include without limitation anumber of files, conversion time or latency, resource
allocation, file priorities, security, filetype, request type, and so forth. For instance, afile
conversion parameter 260-1 may comprise anumber value representing anumber of files
110 to convert to converted files 130. A file conversion parameter 260-2 may comprise a
latency value representing an amount of time to convert anumber of files 110 to converted
files 130. A file conversion parameter 260-3 may comprise aresource value representing
anumber of resources (e.g., application server worker components 130, memory units,
processors, bandwidth, etc.) needed to convert anumber of files 110 to converted files
130. A file conversion parameter 260-4 may comprise apriority value representing a
priority level for one or more files 110. A file conversion parameter 260-5 may comprise

a security value representing a cryptographic technique or security credentials associated
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with one or more files 110. A file conversion parameter 260-6 may comprise afile type
value representing afile format or content format for one or more files 110 and/or
converted files 130. A file conversion parameter 260-7 may comprise arequest value
representing an explicit setting for a synchronous file conversion request 202 or
asynchronous file conversion request 204. These are merely afew examples, and other
file conversion parameters 260-a may be defined for agiven implementation. The
embodiments are not limited in this context.

[0040] The scheduling component 222 may determine arequest type for afile
conversion request received via the web component 210. For instance, the scheduling
component 222 may determine whether areceived file conversion request isa
synchronous file conversion request 202 or an asynchronous file conversion request 204
based on a set of file conversion parameters 260-a associated with the received file
conversion request.

[0041] In one embodiment, for example, the scheduling component 222 may
determine afile conversion request is a synchronous file conversion request 202 when a
first file conversion parameter 260-1 indicates a number of filesto be one and a second
file conversion parameter 260-2 indicates alatency value that isless than athreshold
value. For instance, assume anumber value is set to 1, alatency value is set for 5 minutes,
and athreshold value is adefault value set at 10 minutes. In this case, the scheduling
component 222 may determine that an incoming file conversion request is a synchronous
file conversion request 202 for a single document that requires lower latency for file
conversion operations.

[0042] In one embodiment, for example, the scheduling component 222 may
determine afile conversion request is an asynchronous file conversion request 204 when a
first file conversion parameter 260-1 indicates anumber of filesto be greater than one and
a second file conversion parameter 260-2 indicates a latency value that is greater than a
threshold value. For instance, assume anumber value is set to 5, alatency value is set for
1day, and athreshold value is adefault value set a 10 minutes. In this case, the
scheduling component 222 may determine that an incoming file conversion request is an
asynchronous file conversion request 204 for multiple documents tolerant of higher
latency for file conversion operations.

[0043] Additionally or aternatively, the scheduling component 222 may determine
whether arequest type for afile conversion request by examining an explicit file

conversion parameter 260-a. For instance, the scheduling component 222 may retrieve a
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file conversion parameter 260-7 associated with areceived file conversion request. The
file conversion parameter 206-7 may comprise arequest value representing an explicit
setting for a synchronous file conversion request 202, asynchronous file conversion
request 204, or some other request type. The file conversion parameter 206-7 may be
received with the file conversion request, such as embedded in a header or payload portion
of adata packet used to transport the file conversion request. Alternatively, the file
conversion parameter 206-7 may be stored apriori in the document queue database 226.
The file conversion parameter 206-7 may be set by the user, or assigned by the file
conversion system 200 (e.g., based on past history). The embodiments are not limited in
this context.

[0044] Once arequest type has been determined for afile conversion request, the
scheduling component 222 may send synchronous file conversion requests 202 to the
synchronousjob queue 234 when the synchronous file conversion requests 202 are
received. For instance, the scheduling component 222 may determine areceived file
conversion request is a synchronous file conversion request 202, and send the synchronous
file conversion request 202 directly to the synchronousjob queue 234 immediately after
the determination is made for immediate processing by the application server worker
component 230. This helps ensure the synchronous file conversion request 202 is
processed with lower latency. Although acopy of the synchronous file conversion request
202 may be stored in the document queue database 226, this copy is for tracking purposes
and not for scheduling job requests for future processing.

[0045] By way of contrast, the scheduling component 222 may send asynchronous file
conversion requests 204 to the asynchronousjob queue 236 a defined time intervals. For
instance, the scheduling component 222 may determine areceived file conversion request
is an asynchronous file conversion request 204, and store the asynchronous file conversion
request 204 in the document queue database 226 for future processing by the application
server worker component 230. Thisistypically because the synchronous file conversion
request 204 isfor alarger number of filesthat can tolerate ahigher degree of latency, such
as for "batch processing” operations performed during time periods of low resource
utilization (e.g., evening hours for a given time zone).

[0046] The application server manager component 220 may include atimer job
component 224. Thetimer job component 224 may include atimer and associated logic to
control afrequency of conversions and the number of filesthat are actively being

converted. Thetimer job component 224 may be arranged to periodically retrieve
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asynchronous file conversion requests 204 from the document queue database 226 at
defined time intervals, and send the asynchronous file conversion requests 204 to the
asynchronousjob queue 236.

[0047] The application server manager component 220 may be communicatively
coupled to an application server worker component 220. Although the components 220,
230 may be shown as separate components, it may be appreciated that components 220,
230 may beimplemented on a same server or different servers as desired for a given
implementation. The embodiments are not limited in this context.

[0048] The application server worker component 220 may perform actual file
conversion operations for the file conversion system 200, and is communicatively coupled
to a content database 238 to assist in file conversion operations. In one embodiment, for
example, the file conversion system 200 may further comprise an application server
worker component 230 arranged to receive synchronous file conversion requests 202 and
asynchronous file conversion requests 204, and store the received synchronous file
conversion requests 202 and the received asynchronous file conversion requests 204 in the
synchronousjob gueue 234 and the asynchronousjob queue 236, respectively.

[0049] The application server worker component 220 may include the file conversion
component 232. The file conversion component 232 performs the actua file conversion
service operations. The file conversion component 232 maintains one or more internal
gueues containing items that need to be converted. As shown, the file conversion
component 232 contains a synchronousjob queue 234 and an asynchronousjob gueue
236. In one embodiment, for example, the application server worker component 230 may
comprise afile conversion component 232 arranged to process any synchronous file
conversion requests 202 stored in the synchronousjob queue 234 until the synchronous
file queue 234 is empty before processing any asynchronous file conversion requests 204
stored in the asynchronousjob queue 236.

[0050] In general operation, the scheduling component 222 may receive a synchronous
file conversion request 202 through the web component 210 via the object model 212.
Since a synchronous file conversion request 202 prioritizes lower latency over higher
volume, the scheduling component 222 immediately stores the synchronous file
conversion request 202 in the synchronousjob queue 234 for immediate processing. The
synchronousjob queue 234 is arranged to only store synchronous file conversion requests
202. In one embodiment, only the scheduling component 222 is capable of adding

synchronous file conversion requests 202 to the synchronousjob queue 234. The file
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conversion component 232 is arranged to process requests from the synchronousjob
gueue 234 over requests stored in the asynchronousjob queue 236.

[0051] The scheduling component 222 of the application server manager component
220 keeps track of synchronous file conversion requests 202 in volatile or non-volatile
memory. The scheduling component 222 checksto see if a current synchronous file
conversion request 202 exceedsthe N+| limit set for such requests, where N is any
positive integer. If so, then a status for the current synchronous file conversion requests
202 is set to "Cancelled" and the web component 210 istold toretry at alater time. If not,
then the scheduling component 222 continues to process request. The scheduling
component 222 sends the synchronous file conversion request 202 directly to the
synchronousjob queue 234 of the file conversion component 232 of the application server
worker component 230. |If the synchronous file conversion request 202 is a stream-based
reguest, then the scheduling component 222 may store the input stream as atemporary file
within afile system for the application server worker component 230.

[0052] The scheduling component 222 may also receive an asynchronous file
conversion request 204 through the web component 210 via the object model 212. Since
an asynchronous file conversion request 204 prioritizes higher volume over lower latency,
the scheduling component 222 stores the asynchronous file conversion request 204 in the
document queue database 226 for delayed processing. The timer job component 224
retrieves the asynchronous file conversion request 204 at a defined time interval associated
with the asynchronous file conversion request 204, and sends the asynchronous file
conversion request 204 to the asynchronousjob queue 236 at the defined time interval.
[0053] The scheduling component 222 updates the document queue database 226 with
information on the requests 202, 204. At certain defined time intervals, the timer job
component 224 checks the document queue database 226 for jobs which need to berun for
the asynchronous file conversion requests 204. The file conversion component 232 is
arranged to process requests from the asynchronousjob gqueue 236 behind requests stored
in the synchronousjob queue 234.

[0054] Asshownin FIG. 2B, the timer job component 224 pushesjobs to berun into a
load balancer 250 to execute. The load balancer 250 (or the timer job component 224)
sendsjobs to an appropriate application server worker component 230-b (e.g., there may
be more than one) for processing (e.g., file conversion operations). The timer job
component 224 updates the document queue database 226 with anew status for the

variousjobs. Thetimer job component 224 also looks for jobs which have not completed
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in amaximum allowed time and checks if the application server working component 230
handling them has failed.

[0055] The application server worker component 230 receives requests 202, 204 from
the application server manager component 220. Synchronous file conversion requests 202
are placed in the synchronousjob queue 234. Asynchronous file conversion requests are
placed in the asynchronousjob queue 236. The file conversion component 232 processes
reguests from the synchronousjob queue 234 until empty. The file conversion component
232 then processes requests from the asynchronousjob queue 236. Requests from the
asynchronousjob queue 236 do not have to be completely processed in asingle
contiguous time period. For instance, processing of an asynchronous file conversion
request 204 may be temporarily paused or interrupted to process anew synchronous file
conversion request 202 stored in the synchronousjob queue 234, and the file conversion
component 232 may resume processing the interrupted asynchronous file conversion
request 204 once the synchronousjob queue 234 is once again empty. Error conditions,
such as afailure to retrieve afile 110, are logged and appropriate status messages are sent
to the application server manager component 220. Cancelled requests are discarded.
[0056] If a synchronous file conversion request 202 is stream based, then the
application server worker component 230 may read an input file from atemporary file on
its file system. The application server worker component 230 will then write out a
resulting file as atemporary file in its own file system. The application server worker
component 230 will have access to the file system in order to deal with temporary files
that represent input and output files for stream-based requests.

[0057] Once the file conversion component 232 completes file conversion operations
for arequest 202, 204 (regardless of success/failure), arequest complete application
program interface (API) isinitiated. 1f successful, the file conversion component 232
attempts to save the converted file 130 to a specified output location or stream, and sets a
file conversion status based on success or failure. If arequest 202, 204 is non-stream-
based, then the application server worker component 230 places the result into the content
database 238. If arequest 202, 204 is stream-based, then the application server manager
component 220 may read aresulting temporary file stored on afile system of the
application server worker component 230 as a stream. The web component 210 is able to
retrieve the resulting stream from the application server manager component 220. On

completing stream-based requests, all associated temporary files are removed from the file
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system during garbage collection operations (e.g., tearing down afile conversion session,
releasing resources, deleting temporary files, and so forth).
[0058] The application server manager component 220 may keep track of anumber of
synchronous file conversion requests 202 that are currently in progress by the file
5  conversion system 200 in memory. The scheduling component 222 may have accessto in

memory tracking of in progress synchronous file conversion requests 202. The scheduling
component 222 may select an appropriate application server worker component 230 to
complete an approved synchronous file conversion request 202. The scheduling
component 222 may add synchronous file conversion requests 202 directly to a

10  synchronousjob queue 234 within a selected application server worker component 230.
For synchronous file conversion requests 202 that are stream-based, the scheduling
component 222 will store an input stream as atemporary file on afile system of an
appropriate application server worker component 230. The scheduling component 222
may further read resulting temporary files on the application server worker component 230

15  file system as streams stored in memory.
[0059] Various file conversion parameters may be set for the file conversion system

200. Examples of file conversion parameters are shown in Table 1 as follows:

TABLE 1
| Setting Setting Description Control Label || Control || Control

Label Type Validation
Maximum Specify the maximum Maximum Text box || Min =0
Synchronous || number of synchronous || number of Max = 1000
Conversion conversion requests that || synchronous
Requests can be processed at a conversion Default = 25

time on each server requests (per

available to the service || conversion

application. process):

20  [0060] Specifying avaue of "0" for the Maximum Synchronous Conversion Requests
implies that synchronous file conversion requests 202 are not allowed on the file
conversion system 200. Any synchronous file conversion requests 202 made when this

valueissetto"0" will result in an error message to the user. It isworthy to note that
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minimum, maximum, and default values may be set based on testing data during
stabilization and desired file conversion throughput.

[0061] FIG. 3illustrates ablock diagram of adistributed system 300. The distributed
system 300 may distribute portions of the structure and/or operations for the file
conversion system 100 across multiple computing entities. Examples of distributed
system 300 may include without limitation a client-server architecture, a 3-tier
architecture, an N-tier architecture, atightly-coupled or clustered architecture, apeer-to-
peer architecture, amaster-slave architecture, a shared database architecture, and other
types of distributed systems. The embodiments are not limited in this context.

[0062] In one embodiment, for example, the distributed system 300 may be
implemented as a client-server system. A client system 310 may implement some or all of
the file conversion systems 100, 200, some or al of the files 110, 130, adisplay 304, a
web browser 306, and a communications component 308. A server system 330 may
implement some or all of the file conversion systems 100, 200, some or al of the files 110,
130, and a communications component 338. Although the distributed system 300 as
shown in FIG. 3 has alimited number of elements in a certain topology, it may be
appreciated that the distributed system 300 may include more or less elements in alternate
topologies as desired for a given implementation.

[0063] The client system 310 may comprise or employ one or more client computing
devices and/or client programs that operate to perform various client operations in
accordance with the described embodiments. Examples of the client system 310 may
include without limitation amobile device, apersonal digital assistant, amobile
computing device, asmart phone, a cellular telephone, ahandset, a one-way pager, atwo-
way pager, amessaging device, a computer, apersonal computer (PC), a desktop
computer, alaptop computer, anotebook computer, a handheld computer, atablet
computer, aserver, aserver array or server farm, aweb server, anetwork server, an
Internet server, awork station, amini-computer, amain frame computer, a supercomputer,
anetwork appliance, aweb appliance, a distributed computing system, multiprocessor
systems, processor-based systems, consumer electronics, programmable consumer
electronics, gaming devices, television, digital television, set top box, wireless access
point, base station, subscriber station, mobile subscriber center, radio network controller,
router, hub, gateway, bridge, switch, machine, or combination thereof.

[0064] In various embodiments, the server system 330 may comprise or employ one or

more server computing devices and/or server programs that operate to perform various
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server operations in accordance with the described embodiments. For example, when
installed and/or deployed, a server program may support one or more server roles of the
server computing device for providing certain services and features. Exemplary server
systems 330 may include, for example, stand-alone and enterprise-class server computers
operating a server operating system (OS) such asaMICROSOFT OS, aUNIX® OS, a
LINUX® OS, or other suitable server-based OS. Exemplary server programs may
include, for example, communications server programs such as MICROSOFT WINDOWS
LIVE® or MICROSOFT OFFICE COMMUNICATIONS SERVER (OCS) for managing
incoming and outgoing messages, messaging server programs such as MICROSOFT
EXCHANGE SERVER for providing unified messaging (UM) for e-mail, voicemail,
VolP, instant messaging (IM), group IM, enhanced presence, and audio-video
conferencing, and/or other types of programs, applications, or services in accordance with
the described embodiments.

[0065] The client system 310 and the server system 330 may communicate with each
over acommunications media 320 using communications signals 322. In one
embodiment, for example, the communications media 320 may comprise apublic or
private network. In one embodiment, for example, the communications signals 322 may
comprise wired or wireless signals. Computing aspects of the client system 310 and the
server system 330 may be described in more detail with reference to FIG. 5.
Communications aspects for the distributed system 300 may be described in more detail
with reference to FIG. 6.

[0066] The distributed system 300 illustrates an example where the client system 310
may access the server system 330 to perform file conversion operations for files 110. The
files 110 may be stored by the client system 310 and sent to the server system 330 as
communications signals 322 over the communications media 320. The server system 330
may receive the files 110 from the client system 310, perform file conversion operations
via aserver version of the file conversion systems 100, 200, and return converted files 130
to the client system 310. Alternatively, the client system 310 may beimplemented as a
centralized system, and perform file conversion operations itself via aclient version of the
file conversion systems 100, 200. A user may interface and control the file conversion
systems 100, 200 implemented by the server system 330 via the web browser 306 of the
client system 310. Examples of suitable web browsers may include MICROSOFT
INTERNET EXPLORER®, GOOGLE® CHROME and APPLE® SAFARI, to name just

afew. The server system 330 may send status messages (e.g., success messages, failure
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messages, error messages, status messages, and so forth) for presentation on the display
304 of the client system 310.

[0067] Operations for the above-described embodiments may be further described
with reference to one or more logic flows. It may be appreciated that the representative
logic flows do not necessarily have to be executed in the order presented, or in any
particular order, unless otherwise indicated. Moreover, various activities described with
respect to the logic flows can be executed in serial or parallel fashion. The logic flows
may be implemented using one or more hardware elements and/or software elements of
the described embodiments or alternative elements as desired for a given set of design and
performance constraints. For example, the logic flows may be implemented as logic (e.g.,
computer program instructions) for execution by alogic device (e.g., a general-purpose or
specific-purpose computer).

[0068] FIG. 4 illustrates one embodiment of alogic flow 400. The logic flow 400
may be representative of some or al of the operations executed by one or more
embodiments described herein, such asthe file conversion systems 100, 200, for example.
[0069] The logic flow 400 may receive file conversion requests to convert files
between different file formats a block 402. For instance, the web component 210 may
receive file conversion requests 202, 204 to convert files 110 between different file
formats. The file conversion requests 202, 204 may bereceived from one or more clients,
such as client system 310, for example.

[0070] The logic flow 400 may determine whether the file conversion requests are
synchronous file conversion requests or asynchronous file conversion requests at block
404. For instance, the scheduling component 222 of the application server manager
component 220 may determine whether the file conversion requests are synchronous file
conversion requests 202 or asynchronous file conversion requests 202.

[0071] The logic flow 400 may store synchronous file conversion requests in a
synchronous job queue a block 406. For instance, the scheduling component 222 may
store synchronous file conversion requests 202 in a synchronous job queue 234 of the file
conversion component 232 of the application server worker component 230.

[0072] The logic flow 400 may store asynchronous file conversion requests in an
asynchronous job queue at block 408. For instance, the scheduling component 222 may
store asynchronous file conversion requests 204 in an asynchronous job queue 236 of the

file conversion component 232 of the application server worker component 230.
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[0073] The logic flow 400 may convert files between the different file formats
associated with synchronous file conversion requests stored in the synchronousjob queue
prior to asynchronous file conversion requests stored in the asynchronousjob queue at
block 410. For instance, the file conversion component 232 of the application server
worker component 230 may convert files 110 between the different file formats associated
with synchronous file conversion requests 202 stored in the synchronousjob queue 234
prior to asynchronous file conversion requests 204 stored in the asynchronousjob queue
236. In one embodiment, the file conversion component 232 may completely process all
synchronous file conversion requests 202 stored in the synchronousjob queue 234 until
empty before starting to process asynchronous file conversion requests 204 stored in the
asynchronousjob queue 236. Further, the file conversion component 232 may pause or
interrupt processing asynchronous file conversion requests 204 stored in the asynchronous
job queue 236 when anew synchronous file conversion request 202 is stored in the
synchronousjob queue 234 to release file conversion resources, and begin to process the
new synchronous file conversion request 202 before resuming processing of the paused
asynchronous file conversion request 204 and subsegquent asynchronous file conversion
reguests 204 remaining the asynchronousjob queue 236. The file conversion component
232 then outputs converted files 130 for delivery to the client system submitting a given
file conversion request 202, 204.

[0074] FIG. 5illustrates an embodiment of an exemplary computing architecture 500
suitable for implementing various embodiments as previously described. The computing
architecture 500 includes various common computing elements, such as one or more
]processors, Co-processors, memory units, chipsets, controllers, peripheras, interfaces,
oscillators, timing devices, video cards, audio cards, multimedia input/output (1/0O)
components, and so forth. The embodiments, however, are not limited to implementation
by the computing architecture 500.

[0075] Asshown in FIG. 5, the computing architecture 500 comprises a processing
unit 504, a system memory 506 and a system bus 508. The processing unit 504 can be any
of various commercialy available processors. Dual microprocessors and other
multi-processor architectures may also be employed as the processing unit 504. The
system bus 508 provides an interface for system components including, but not limited to,
the system memory 506 to the processing unit 504. The system bus 508 can be any of
several types of bus structure that may further interconnect to amemory bus (with or
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without amemory controller), aperipheral bus, and alocal bus using any of avariety of
commercialy available bus architectures.

[0076] The system memory 506 may include various types of memory units, such as
read-only memory (ROM), random-access memory (RAM), dynamic RAM (DRAM),
Double-Data-Rate DRAM (DDRAM), synchronous DRAM (SDRAM), static RAM
(SRAM), programmable ROM (PROM), erasable programmable ROM (EPROM),
electrically erasable programmable ROM (EEPROM), flash memory, polymer memory
such as ferroelectric polymer memory, ovonic memory, phase change or ferroelectric
memory, silicon-oxide-nitride-oxide-silicon (SONOS) memory, magnetic or optical cards,
or any other type of media suitable for storing information. In the illustrated embodiment
shown in FIG. 5, the system memory 506 can include non-volatile memory 510 and/or
volatile memory 512. A basic input/output system (BIOS) can be stored in the non-
volatile memory 510.

[0077] The computer 502 may include various types of computer-readable storage
media, including an interna hard disk drive (HDD) 514, amagnetic floppy disk drive
(FDD) 516 to read from or write to aremovable magnetic disk 518, and an optical disk
drive 520 to read from or write to aremovable optical disk 522 (e.g., a CD-ROM or
DVD). The HDD 514, FDD 516 and optical disk drive 520 can be connected to the
system bus 508 by a HDD interface 524, an FDD interface 526 and an optical drive
interface 528, respectively. The HDD interface 524 for external drive implementations
can include at least one or both of Universal Serial Bus (USB) and IEEE 1394 interface
technologies.

[0078] The drives and associated computer-readable media provide volatile and/or
nonvolatile storage of data, data structures, computer-executable instructions, and so forth.
For example, anumber of program modules can be stored in the drives and memory units
510, 512, including an operating system 530, one or more application programs 532, other
program modules 534, and program data 536. The one or more application programs 532,
other program modules 534, and program data 536 can include, for example, the file
conversion systems 100, 200.

[0079] A user can enter commands and information into the computer 502 through one
or more wire/wireless input devices, for example, akeyboard 538 and a pointing device,
such as amouse 540. Other input devices may include amicrophone, aninfrared (IR)
remote control, ajoystick, a game pad, a stylus pen, touch screen, or the like. These and

other input devices are often connected to the processing unit 504 through an input device
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interface 542 that is coupled to the system bus 508, but can be connected by other
interfaces such as aparallel port, IEEE 1394 serial port, a game port, aUSB port, an IR
interface, and so forth.

[0080] A monitor 544 or other type of display device is also connected to the system
bus 508 via an interface, such as avideo adaptor 546. In addition to the monitor 544, a
computer typically includes other peripheral output devices, such as speakers, printers, and
so forth.

[0081] The computer 502 may operate in anetworked environment using logical
connections via wire and/or wireless communications to one or more remote computers,
such as aremote computer 548. The remote computer 548 can be aworkstation, a server
computer, arouter, apersonal computer, portable computer, microprocessor-based
entertainment appliance, apeer device or other common network node, and typically
includes many or all of the elements described relative to the computer 502, although, for
purposes of brevity, only amemory/storage device 550 isillustrated. The logical
connections depicted include wire/wireless connectivity to alocal area network (LAN)
552 and/or larger networks, for example, awide areanetwork (WAN) 554. Such LAN
and WAN networking environments are commonplace in offices and companies, and
facilitate enterprise-wide computer networks, such asintranets, al of which may connect
to aglobal communications network, for example, the Internet.

[0082] When used in aLAN networking environment, the computer 502 is connected
to the LAN 552 through awire and/or wireless communication network interface or
adaptor 556. The adaptor 556 can facilitate wire and/or wireless communications to the
LAN 552, which may also include awireless access point disposed thereon for
communicating with the wireless functionality of the adaptor 556.

[0083] When used in aWAN networking environment, the computer 502 can include
amodem 558, or is connected to acommunications server on the WAN 554, or has other
means for establishing communications over the WAN 554, such as by way of the
Internet. The modem 558, which can beinternal or external and awire and/or wireless
device, connects to the system bus 508 via the input device interface 542. In anetworked
environment, program modules depicted relative to the computer 502, or portions thereof,
can be stored in the remote memory/storage device 550. It will be appreciated that the
network connections shown are exemplary and other means of establishing a

communications link between the computers can be used.
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[0084] The computer 502 is operable to communicate with wire and wireless devices
or entities using the IEEE 802 family of standards, such aswireless devices operatively
disposed in wireless communication (e.g., IEEE 802.1 1 over-the-air modulation
techniques) with, for example, aprinter, scanner, desktop and/or portable computer,
persona digital assistant (PDA), communications satellite, any piece of equipment or
location associated with awirelessly detectable tag (e.g., akiosk, news stand, restroom),
and telephone. Thisincludes at least Wi-Fi (or Wireless Fidelity), WiMax, and
Bluetooth™ wireless technologies. Thus, the communication can be a predefined
structure aswith a conventional network or simply an ad hoc communication between at
least two devices. Wi-Fi networks use radio technologies called IEEE 802.11x (a b, g,
etc.) to provide secure, reliable, fast wireless connectivity. A Wi-Fi network can beused
to connect computers to each other, to the Internet, and to wire networks (which use IEEE
802.3-related media and functions).

[0085] FIG. 6 illustrates ablock diagram of an exemplary communications
architecture 600 suitable for implementing various embodiments as previously described.
The communications architecture 600 includes various common communications
elements, such as atransmitter, receiver, transceiver, radio, network interface, baseband
processor, antenna, amplifiers, filters, and so forth. The embodiments, however, are not
limited to implementation by the communications architecture 600.

[0086] Asshown in FIG. 6, the communications architecture 600 comprises includes
one or more clients 602 and servers 604. The clients 602 may implement the client
systems 310, 400. The servers 604 may implement the server system 330. The clients 602
and the servers 604 are operatively connected to one or more respective client data stores
608 and server data stores 610 that can be employed to store information local to the
respective clients 602 and servers 604, such as cookies and/or associated contextual
information.

[0087] The clients 602 and the servers 604 may communicate information between
each other using a communication framework 606. The communications framework 606
may implement any well-known communications techniques, such as techniques suitable
for use with packet-switched networks (e.g., public networks such asthe Internet, private
networks such as an enterprise intranet, and so forth), circuit-switched networks (e.g., the
public switched telephone network), or a combination of packet-switched networks and
circuit-switched networks (with suitable gateways and trandators). The clients 602 and

the servers 604 may include various types of standard communication elements designed
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to be interoperable with the communications framework 606, such as one or more
communications interfaces, network interfaces, network interface cards (NIC), radios,
wireless transmitters/receivers (transceivers), wired and/or wireless communication media,
physical connectors, and so forth. By way of example, and not limitation, communication
media includes wired communications media and wireless communications media.
Examples of wired communications media may include awire, cable, metal leads, printed
circuit boards (PCB), backplanes, switch fabrics, semiconductor material, twisted-pair
wire, co-axia cable, fiber optics, apropagated signal, and so forth. Examples of wireless
communications media may include acoustic, radio-frequency (RF) spectrum, infrared and
other wireless media. One possible communication between a client 602 and a server 604
can be in the form of a data packet adapted to be transmitted between two or more
computer processes. The data packet may include a cookie and/or associated contextual
information, for example.

[0088] Various embodiments may be implemented using hardware elements, software
elements, or acombination of both. Examples of hardware elements may include devices,
components, processors, miCroprocessors, circuits, circuit elements (e.g., transistors,
resistors, capacitors, inductors, and so forth), integrated circuits, application specific
integrated circuits (ASIC), programmable logic devices (PLD), digital signal processors
(DSP), field programmable gate array (FPGA), memory units, logic gates, registers,
semiconductor device, chips, microchips, chip sets, and so forth. Examples of software
elements may include software components, programs, applications, computer programs,
application programs, system programs, machine programs, operating system software,
middleware, firmware, software modules, routines, subroutines, functions, methods,
procedures, software interfaces, application program interfaces (API), instruction sets,
computing code, computer code, code segments, computer code segments, words, values,
symbols, or any combination thereof. Determining whether an embodiment is
implemented using hardware elements and/or software elements may vary in accordance
with any number of factors, such as desired computational rate, power levels, heat
tolerances, processing cycle budget, input datarates, output data rates, memory resources,
data bus speeds and other design or performance constraints, as desired for a given
implementation.

[0089] Some embodiments may comprise an article of manufacture. An article of
manufacture may comprise a computer-readable storage medium arranged to store logic.

Examples of a computer-readable storage media include any storage medium capable of
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storing electronic data, including volatile memory or non-volatile memory, removable or
non-removable memory, erasable or non-erasable memory, writeable or re-writeable
memory, and so forth. Examples of the logic may include various software elements, such
as software components, programs, applications, computer programs, application
programs, system programs, machine programs, operating system software, middleware,
firmware, software modules, routines, subroutines, functions, methods, procedures,
software interfaces, application program interfaces (APl), instruction sets, computing
code, computer code, code segments, computer code segments, words, values, symbols, or
any combination thereof. In one embodiment, for example, an article of manufacture may
store executable computer program instructions that, when executed by a computer, cause
the computer to perform methods and/or operations in accordance with the described
embodiments. The executable computer program instructions may include any suitable
type of code, such as source code, compiled code, interpreted code, executable code, static
code, dynamic code, and the like. The executable computer program instructions may be
implemented according to apredefined computer language, manner or syntax, for
instructing a computer to perform a certain function. The instructions may be
implemented using any suitable high-level, low-level, object-oriented, visual, compiled
and/or interpreted programming language.

[0090] Some embodiments may be described using the expression "one embodiment”
or "an embodiment” along with their derivatives. These terms mean that a particular
feature, structure, or characteristic described in connection with the embodiment is
included in a least one embodiment. The appearances of the phrase "in one embodiment”
in various places in the specification are not necessarily al referring to the same
embodiment.

[0091] Some embodiments may be described using the expression "coupled” and
"connected” along with their derivatives. These terms are not necessarily intended as
synonyms for each other. For example, some embodiments may be described using the
terms "connected" and/or "coupled” to indicate that two or more elements are in direct
physical or electrical contact with each other. The term "coupled,” however, may also
mean that two or more elements are not in direct contact with each other, but yet still co-
operate or interact with each other.

[0092] It is emphasized that the Abstract of the Disclosure is provided to allow the
reader to quickly ascertain the nature of the technical disclosure. It issubmitted with the

understanding that it will not be used to interpret or limit the scope or meaning of the
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clams. In addition, in the foregoing Detailed Description, it can be seen that various
features are grouped together in a single embodiment for the purpose of streamlining the
disclosure. This method of disclosure isnot to beinterpreted asreflecting an intention that
the claimed embodiments require more features than are expressly recited in each claim.
Rather, asthe following claims reflect, inventive subject matter liesin less than al
features of a single disclosed embodiment. Thus the following claims are hereby
incorporated into the Detailed Description, with each claim standing on its own as a
separate embodiment. In the appended claims, the terms "including” and "in which" are
used asthe plain-English equivalents of the respective terms "comprising” and "wherein,"
respectively. Moreover, the terms "first,” "second," "third,” and so forth, are used merely
as labels, and are not intended to impose numerical requirements on their objects.

[0093] Although the subject matter has been described in language specific to
structural features and/or methodological acts, it isto be understood that the subject matter
defined in the appended claims is not necessarily limited to the specific features or acts
described above. Rather, the specific features and acts described above are disclosed as

example forms of implementing the claims.
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CLAIMS
What |s Claimed Is:

1. An apparatus, comprising:

alogic device; and

an application server manager component operative on the logic device to receive
different types of file conversion requests to convert files between different file formats,
send synchronous file conversion requests to a synchronousjob queue when the
synchronous file conversion requests are received, and send asynchronous file conversion
requests to an asynchronousjob queue a defined time intervals.

2. The apparatus of claim 1, comprising aweb component operative to receive the
file conversion requests from a client system via an object model.

3. The apparatus of claim 1 or 2, the application server manager component
comprising a scheduling component operative on the logic device to determine whether a
file conversion request is a synchronous file conversion request or an asynchronous file
conversion request based on one or more file conversion parameters associated with the
file conversion request.

4, The apparatus of any of claim 1to 3, the application server manager component
comprising atimer job component operative on the logic device to retrieve asynchronous
file conversion requests from a document queue database at the defined time intervals, and
send the asynchronous file conversion requests to the asynchronousjob queue.

5. A computer-implemented method, comprising:
receiving file conversion requests to convert files between different file formats;
determining whether the file conversion requests are synchronous file conversion
reguests or asynchronous file conversion requests,
storing synchronous file conversion requests in a synchronousjob queus;
storing asynchronous file conversion requests in an asynchronousjob queue; and
processing the synchronous file conversion requests stored in the synchronousjob
gueue before the asynchronous file conversion requests stored in the asynchronousjob

queue.
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6. The computer-implemented method of claim 5, comprising determining afile
conversion request is a synchronous file conversion request when the file conversion
request is arequest for low latency conversion operations that can convert one file
immediately upon receiving the file request in a synchronous manner.

7. The computer-implemented method of claims 5 or 6, comprising determining afile
conversion request is an asynchronous file conversion request when the file conversion

request is arequest for high throughput conversion operations that can convert multiple

10

15

20
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30

files a atime in an asynchronous manner.

8. The computer-implemented method of any of claims 5to 7, comprising:
converting files between the different file formats associated with each
synchronous file conversion request stored in the synchronousjob queue until the
synchronous file queue is empty; and
converting files between the different file formats associated with the
asynchronous file conversion requests stored in the asynchronousjob gueue once the

synchronous file queue is empty.

9. The computer-implemented method of any of claims 5to 8, comprising:

determining one or more new synchronous file conversion requests have been
received by the synchronousjob queue;

pausing processing of the asynchronous file conversion requests stored in the
asynchronousjob queus;

processing the one or more new synchronous file conversion requests from the
synchronousjob gueue until the synchronousjob queue is empty; and

resuming processing of the asynchronous file conversion requests stored in the

asynchronousjob queue when the synchronousjob queue is empty.

10. An article of manufacture comprising a storage medium containing instructions

that when executed cause a system to perform the method of any of claims 5to 9.
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