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ABSTRACT

A system, method and computer program product for moni
toring availability of end user devices needed for performing
tasks. The system comprises a first network including one or
more devices associated with an end user, at least one device

adapted for communicating with a service provider over a
second network, the service provider providing network
based services in the system. The system includes a memory
storage device for maintaining information of tasks associ
ated with an end user, the information including recom
mended end-user devices adapted to perform the tasks, the
information being accessible to at least one end-user device.
At least one end-user device detects non-availability or
performance deficiencies of any end-user device required in
performing end-user tasks, and communicates with the Ser
vice provider for invoking network-based services to facili
tate correcting non-availability of any end-user device. Such
a system, method and computer program product enables
students to receive these reminders and alerts, to order the
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11/184,512

necessary upgrades from Suppliers via web services, and to
monitor delivery from a single user interface provided on

(22) Filed:

Jul. 19, 2005

one of their devices.
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SYSTEMAND METHOD FOR NETWORKING

EDUCATIONAL EQUIPMENT
BACKGROUND OF THE INVENTION

0001) 1. Field of the Invention
0002 The present invention relates generally to the field
of education and systems and methods providing reminders
for students about their attendance and accompanying equip
ment needs. More particularly, the present invention is
directed to a service oriented architecture comprising a
networked system including a given student’s active elec
tronic devices that are adapted to invoke web services; and
passive devices, which lack computing capability but have
sensors, to provide monitoring, notification and hardware
and Software upgrade ordering services for these devices by
using these devices in conjunction with web based infra
structure components.

0003 2. Discussion of the Prior Art
0004 Students, of a particular education system, accord
ing to requirements of a classroom or subject, and/or as
necessary to facilitate and enhance a student’s education, are
required to own or possess many types of devices. Typical
devices may include, but are not limited to: Writing utensils,
backpacks, homework, pocketbooks, protractors, textbook,
compasses, paper notebooks, pencil sharpeners, lab note
books, markers, and other devices that are not normally
viewed as being electronic in nature, and laptop computers,
personal digital assistant, cell phones, pagers, E-notebooks,
e-books, e-pencils, calculators, etc. that are electronic in
nature. As education technology advances, the amount and
types of devices is only expected to increase.
0005 Often, students would like to know “if they have
everything they need to ensure readiness for a particular
class, and/or to facilitate student organization and produc
tivity.
0006 Currently, there exist techniques for using a net
worked system of communications devices to route mes
sages between the devices using wireless technologies Such
as BlueTooth, for example. Different devices may be further
adapted to communicate with devices to communicate with
external sources on behalf of the network in order to

maintain communications or conserve battery life. Besides
these synchronization and transfer techniques for personal
area networks, other techniques relate to the use of device
identifiers for the purpose of locating a lost device which is
part of a network.
0007. In the education domain, wireless infrastructures
with networked devices are provided in classroom settings
to enable collaboration between the teacher and students or

between peer groups of students working in teams. Previ
ously disclosed techniques refer to monitoring and evaluat
ing user device data for the purpose of assessing the effi
ciency of user task performance in order to provide
recommendations on more effective techniques to complete
a task. As an example of current practice, Microsoft appli
cation software products such as Microsoft Word R currently
provide a form of this context aware coaching to end users.
0008 Additionally, there currently exist techniques for
using web services to enable automated ordering from
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online catalogs or notifications to end users of available
products or services which meet predefined criteria.
0009. There currently exist techniques in semantic-based
capability matching that have been used to discover and
compose Web services. A requester of Web services submits
the specification of Web services s/he needs to perform
his/her tasks, while there is a set of Web services available

from service providers with their specification. Often the
specification of service requirements and that of available
services employ different vocabularies to describe services.
To consistently understand the meaning of the specifications
and effectively match services requested and provided, the
semantic-based capability matching technique utilizes an
ontology or semantic model which specifies the relation
ships among different words or terms such as synonyms,
hypernyms, hyponyms, Subsumption, etc. The relationship
information enables matching service specifications based
on their meaning by identifying, for example, different
words with the same meaning or the same words with
different meaning, etc. Another prior art of semantic tech
nology is semantically-enhanced search. There has been
active research to improve the search results by tagging
document and resources over networks and/or desktops with
metadata or concepts from semantic models (or ontology)
that again specifies the relationships among different words
or terms in related domains.

0010 While such systems address various aspects of
providing tools to enable the student to locate lost equip
ment, order upgrades and improve task performance, it
would be highly desirable to provide a comprehensive
end-to-end system which combines these previously dis
closed techniques into a system for providing students with
accurate and timely reminders of which devices to bring or
leave home, and to receive alerts when hardware or software

upgrade orders are required to enable the student to meet
class task assignment performance criteria.
SUMMARY OF THE INVENTION

0011. It is an object of the present invention to provide a
comprehensive end-to-end system, method and computer
program product that combines these previously disclosed
techniques for providing students with accurate and timely
reminders of which devices to bring or leave home, and to
receive alerts when hardware or software upgrade orders are
required to enable the student to meet class task assignment
performance criteria.
0012 Such a system, method and computer program
product enables students to receive these reminders and
alerts, to order the necessary upgrades from Suppliers via
web services, and to monitor delivery from a single user
interface provided on one of their devices via a web browser.
Students are thus able to specify their preferred notification
channels including privacy preferences for situations in
which they were in public.
0013 In addition to services provided by a service pro
vider to an individual student, the system, method and
computer program product of the invention is further
adapted to enable a sponsor Such as a university to engage
a service provider on behalf of a group of students, or a
corporation to engage a service provider on behalf of their
employees, based on performance metrics included in a
service level agreement.
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0014. The system, method and computer program prod
uct of the invention is configured as a service oriented
architecture so that components could be added on demand
and be provided or used by various stakeholders. For
example, Such a system integrates previously disclosed
techniques in user task performance efficiency assessment
and semantic-based matching to optionally improve the
accuracy of recommendations to students regarding needed
hardware or software upgrades.
0.015 Thus, according to one aspect of the invention,
there is provided a system for monitoring availability of end
user devices needed for performing tasks, the system com
prising:
0016 a first network comprising one or more devices
associated with an end user, at least one end user device

comprising means adapted for communicating with a service
provider via a second network, the service provider provid
ing network-based services in the system;
0017 a means for maintaining information of tasks asso
ciated with an end user, the information including recom
mended end-user devices adapted to perform the tasks, the
tasks information provided to at least one end-user device by
the service provider, and,
0018 at least one end-user device comprising means for
detecting non-availability or performance deficiencies of
any end-user device required in performing end-user tasks,
wherein the means adapted for communicating with a ser
Vice provider generates signals for invoking network-based
services via the second network to facilitate correcting
non-availability of any end-user device.
0019. The detecting means implemented in the system
and used for implementing the method of the invention
comprises a means for comparing a current inventory of
devices associated with a particular end-user with said
recommended end-user devices adapted for performing said
tasks for said end-user.

0020. The information maintained in the system and used
for implementing the method of the invention includes
recommended performance criteria associated with each
device Sufficient for performing end-user tasks, the means
for comparing further comparing a performance configura
tion of an end-user device associated with a task with the

associated recommended performance criteria, the at least
one end user device invoking network-based services from
a service provider via the second network for correcting
performance deficiencies of an associated end-user device.
0021. The comparing means implemented in the system
and used for implementing the method of the invention
further comprises a semantic based capability matching
means adapted for matching said recommended perfor
mance criteria and the end-user device performance con
figuration.
0022. According to a further aspect of the invention there
is provided a method for monitoring availability of end user
devices needed for performing a task comprising:
0023 providing at least one device of a first network of
one or more end user devices associated with an end user

with capability for communicating with a service provider
via a second network, said service provider providing net
work-based services;
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0024 maintaining information of tasks associated with
an end user and recommended end user devices adapted to
perform said tasks;
0025 receiving signals by said at least one end user
device that indicate said tasks and recommended end user

devices information for a particular end user;
0026 detecting non-availability or performance deficien
cies of any end user device used in performing end user
tasks; and,

0027 generating signals for receipt by a service provider
for invoking network-based services via said second net
work to facilitate correcting non-availability of any end-user
device.

0028 Advantageously, the networked system and
method of the invention, while adapted for use by student
end-users in the context of an educational system, may be
adapted for use in a corporate and other industry-specific
settings with end-users comprising employees working for a
company, for example, who use equipment in the perfor
mance of their tasks, or who need to learn a new skill, for

example.

BRIEF DESCRIPTION OF THE DRAWINGS

0029. The objects, features and advantages of the present
invention will become apparent to one skilled in the art, in
view of the following detailed description taken in combi
nation with the attached drawings, in which:
0030 FIG. 1 is a schematic showing an example archi
tecture 10 and conceptual flow of an example system,
including major technology infrastructures and user inter
faces for stakeholders;

0031 FIG. 2 depicts a generic flow chart 200 showing the
general steps in using the inventive system, regardless of
specific scenarios:
0032 FIG. 3 is a flow chart showing an example equip
ment monitoring scenario process 225 implemented by the
system of the present invention;
0033 FIG. 4 is a flow chart showing an example supply
replenish scenario process 300 implemented by the system
of the present invention;
0034 FIGS. 5A and 5B depict a flow chart showing an
example field trip scenario process 350 implemented by the
system of the present invention;
0035 FIG. 6 depicts example records 400 generated for
and stored in a class and assignment database for use with
the inventive system;
0.036 FIG. 7 depicts example records 450 generated for
and stored in a student equipment and notification channel
database for use with the inventive system;
0037 FIG. 8 depicts example records 475 generated for
and stored in a student task efficiency performance database
for use with the inventive system;
0038 FIG. 9 is a graphical depiction showing the steps
involved with the use of the semantic-based capability
matching technique according to the invention;
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0.039 FIG. 10 is a diagram illustrating an example end
user interface 150 where equipment reminders, alerts and
upgrade order management are provided by the inventive
system;

0040 FIG. 11 is a diagram illustrating an example inter
face 100 where sponsors 20 specify in-scope services and
monitor performance metrics against service level agree
ments with the service provider; and,
0041 FIG. 12 is a diagram illustrating an example user
interface 180 where service providers 25 monitor costs and
Supplier performance and modify optional service param
eters to adjust performance metrics in service level agree
ments with the sponsor.
DETAILED DESCRIPTION OF PREFERRED
EMBODIMENT

0.042 FIG. 1 is a schematic depicting an example archi
tecture and conceptual flow of an example system of the
invention, including major technology infrastructures and
user interfaces for stakeholders. The invention applies ser
Vice oriented architecture and technologies to provide equip
ment reminder and upgrade services to student end users
based on negotiated service level agreements between spon
sors and service providers.
0043. As shown in FIG. 1, the system 10 includes four
different types of users of the inventive system: (1) end users
15 (e.g., university students, corporate employees, etc.); (2)
sponsors 20, e.g. a university or corporation; (3) service
providers 25 such as IBM, Amazon.com, eBay.com, etc.
implementing a Web server 26 providing web services, e.g.,
IBM WebSphere Application Server with IBM DB2, or like
computing module serving all applications (in form of Web
services) for computing devices in the network; and (4)
Suppliers 30, e.g., equipment shops, class material Suppliers,
financial institutions (e.g., banks), logistics providers, etc.
0044 As shown in FIG. 1, associated with the end user 15
are active devices 17a characterized as devices with com

puting capability and adapted for invoking Web services
including, but not limited to: thin clients without large scale
databases Such as laptop and mobile computer devices,
PDAs, cell phones, E-notebooks, e-book, e-pencil, calcula
tors, etc., and passive devices 17b characterized as Supplies/
devices without computing capability however, having an
associated unique identifier, and which may or may not have
sensors, such as RFID tags, and will not invoke Web services
from an external network. Such devices include, but are not

limited to: a pencil, pencil sharpener, markers, backpacks,
pocketbooks, protractors, compasses, etc. Furthermore, one
or more of the end-user devices may include tracking or
location ability, e.g., may include a GPS capability or like
tracking technology. It should be understood that the active
and passive end user devices may be worn on the body,
attached to the body, carried by the user, or nearby to the
user, e.g., in the user's closet.
0045. The Student Equipment Network (SEN) 19 includ
ing an array of an end-user's active and passive devices
17a, b is configured as a wireless network, e.g., intranet or
piconet, implementing wireless network protocols and com
municating by wireless means, e.g., Bluetooth transmitters/
receivers, IEEE 802.11 and like wireless communication

protocols, infrared, sensor network, RFID network, etc.;
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however, wired network communication protocols may be
employed. It is understood that contemplated active devices
include those adapted for communicating over an electronic,
magnetic, optical, electromagnetic, infrared, or any other
signal propagation medium. One of the end user active
devices 17a may perform the function of a central comput
ing device coordinating and managing the activity of a group
of devices comprising the SEN 19 and its operation. Addi
tionally, the individual devices or the networks for a plural
ity of devices may be connected together by means of an
external network, e.g. the Internet. As an example, a student
may have his “equipment’ or personal items equipped with
Bluetooth wireless transmitter/receiver devices. All of the

devices may be connected, in addition with a central com
puting device, to form the SEN. It is understood however,
that the network of devices may be associated with a
member of a group, e.g. family, classroom, School, town,
School district, State, government, company, geopolitical
entity. Additionally, the SEN intranets of more than one
individual may be connected through their individual central
computing devices to a large network (e.g., the Internet);
and, the individual networks may be monitored or con
trolled. Alternatively, in the absence of a central computing
device, individual devices may be connected directly to an
external network such as the Internet or Public Switched

Telephone Network (PSTN) for monitoring. Thus, such
devices include the proper network adapters (e.g., network
interface cards, modems, cable modems, Ethernet cards,

etc.) for communications with private or public networks. It
should be understood that the active devices of the SEN

network further have the capability of communicating (e.g.,
receiving and notifying) with various parties, e.g., a user,
parent, teacher, other student, principal, third party, etc., by
means of e-mail, Sound, text, visual indicator, phone call,
fax. Such communications may facilitate reception of infor
mation Such as device advertisements, “how-to” instruc

tions, warranty information, etc.
0046. As shown in FIG. 1, the system 10 provides a user
interface (“UI) for each type of end user except the Sup
pliers 30. In operation, via an active device adapted for
invoking Web services, service requests may be communi
cated over the Internet (Web) from the SEN 19 to the service
provider 25, for example, in the form of an XML message
and, service responses may be received from the service
provider 25, for example, in the form of an XML message.
Likewise, service requests may be communicated over the
Internet (Web) from a service provider 25 to suppliers 30, for
example, in the form of an XML message and, service
responses may be received from suppliers 30, for example,
in the form of an XML message. Any like message com
munication protocol may be implemented for invoking Web
services according to the invention. As will be described in
further detail herein, computing services may include, but
are not limited to: Service requests and responses to request
for class schedules for specific students, required equipment
and related settings, and task assignment details for specific
classes for specific students including descriptions of
required report formats, analysis techniques and deliver
ables. Further service requests and responses include:
requests for catalog (catalog service), purchase orders (pur
chase service), payment and logistic service requests to
replenish or upgrade equipment in the SEN, and service
requests and responses requesting data comprising, for
example, equipment specifications matching equipment
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model number in said specific student SEN. These comput
ing services may be W3C-specified web services based in
XML standards including but not limited to XML, WSDL,
SOAP on HTTP and UDDI.

0047 More particularly, end users 15 are enabled, via
their user interface 150, to view current equipment status,
reminders and notifications about recommended upgrades,
take action on recommended upgrades, and rate the provided
notifications and upgrade recommendations. Sponsors 20 of
the system, in conjunction with service providers 25, specify
and modify the target student population and in scope
student equipment network services and monitor perfor
mance against metrics in the service level agreements 21
(SLA) with the service provider. Service providers 25 moni
tor performance against metrics in the service level agree
ments with the sponsor, monitor Supplier price and delivery
performance, and invoke optional services as needed to
attempt to improve metrics in the service level agreement.
0.048. Accessible to service providers are one or more
memory storage devices forming a database 40 comprising
a store of all the data used by the computing devices in the
network as will be described in greater detail herein. Such
memory storage devices may comprise volatile or non
Volatile memory computer-readable medium including but
not limited to: semiconductor or Solid state memory, mag
netic tape, removable computer diskette, a random access
memory (RAM), a read-only memory (ROM), magnetic
disk, optical disk, etc. As shown in FIG. 6, the database
includes records 400 comprising a students’ class and
assignments data, e.g., records populated with the list of
classes, enrolled students, assignments, due dates, task
assignment performance criteria, and recommended equip
ment lists provided by instructors for the classes being
provided to the in scope student population between the
beginning and ending dates specified by the sponsor 20. As
will be further described in greater detail herein, database 40
further includes, as shown in FIG. 7, records 450 comprising
students equipment and notification channels such that the
service providers access. As shown in FIG. 8, the database
further comprises records 475 accessible to the service
provider that are populated with information including the in
scope student 480 and tasks 483 that have been assigned to
that student and information associated with performance of
those tasks.

0049 Returning back to FIG. 1, suppliers 30 receive and
respond to requests for specific equipment upgrades and
other services. Thus, additional computing services pro
vided by the service providers includes web services for
adding/updating/retrieving data from the database, which
can be used by the service provider, Suppliers, student, and
the university. It is understood that any or every web service
provided by the service provider(s) 25 accesses data and
information stored in the database 40.

0050. The operation of the system 10 is initiated when the
sponsor 20 and service provider 25 agree on the in scope
student population and in scope student equipment network
services and performance metrics associated with the deliv
ery of student equipment network services to target end
users, and enter or modify the specifics of the service level
agreement (SLA) on the sponsors user interface, an
example 100 of which is depicted in FIG. 11. In addition to
services provided by a service provider 25 to an individual
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student and paid for by that student’s parent, for example,
the system enables a sponsor Such as a university to engage
a service provider on behalf of a group of students, or a
corporation to engage a service provider on behalf of their
employees, based on criteria included in a service level
agreement.

0051. As shown in FIG. 11, via the sponsors user inter
face 100 according to an example application, the sponsor,
in agreement with the service provider 25 may identify the
in Scope student population 103 in various ways, for
example by year in School and major, and to delimit the
beginning and ending dates of service 105. Additionally, the
sponsors user interface 100 enables the sponsor to select
from available student equipment network (in Scope) ser
vices 107, examples of which include, but are not limited to:
notifications to students regarding missing or unnecessary
equipment for upcoming classes, and recommended equip
ment upgrades. Among exemplary in scope services that
may be governed in the SLA, Sponsors 20 can elect to
provide students with tips on improving task performance,
and/or can additionally elect to enable students to indicate
notification channel preferences and extra privacy prefer
ences when receiving notifications in public situations such
as when they are in class. Sponsors and service providers,
via the sponsor's user interface 100 shown in FIG. 11, can
further agree on an initial alert refresh frequency to account,
for example, for situations in which changes in assigned
educational tasks result in modifications to the equipment
students need to bring to class or upgrades they need to
order. The sponsor's user interface 100 shown in FIG. 11
also enables the sponsor, in agreement with the service
provider, to specify the initially agreed upon performance
metrics 109 associated with their service level agreement.
Examples of possible performance metrics for the inventive
system include, but are not limited to: 1) Accuracy of
equipment alerts such as missing equipment, unnecessary
equipment, warnings about defective equipment, recom
mended upgrades to existing equipment, etc. The accuracy
is rated by the student; 2) Timeliness of the received alerts
consistent with the privacy notification specifications by the
student; and, 3) Timeliness of the delivery of equipment
upgrades the student has ordered based on the recommen
dations provided by the system 10.
0052. After an agreement between the sponsor and ser
Vice provider on the in Scope student population, in Scope
services, inclusive dates of service, and associated metrics,

and before the first use by end users, the system 10 performs
several pre-processing steps including:
0053 1. The service provider 25, via their user interface
180 shown in FIG. 12, selects initial suppliers for the
various services to be provided by the system.
0054 2. The Class and Assignment database associated
with the service provider is populated with database
records, exemplary records 400 of which are illustrated in
FIG. 6. As shown in FIG. 6, a class and assignment
database record 400 are populated with information
including, but not limited to: a list of classes 403, enrolled
(in scope) students 405, assignments 407, due dates 409,
task assignment performance criteria 411, and recom
mended equipment lists 413 provided by instructors for
the classes being provided to the in scope student popu
lation between the beginning and ending dates specified
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by the sponsor 20 via their user interface 100 as shown
and described herein with respect to FIG. 11.
0055 3. The Student Equipment and Notification Chan
nel database associated with the service provider 25 is
populated with the database records, exemplary records
450 of which are illustrated in FIG. 7. As shown in FIG.

7, records 450 are populated with information including
the in scope student 453 and classes 457 that student is
enrolled, the current equipment list 459 for that student,
and, that student’s default notification channel 461 and

privacy notification channel 463.
0056 4. A Student Task Efficiency Performance database
associated with the service provider is populated with the
database records, exemplary records 475 of which are
illustrated in FIG.8. As shown in FIG. 8, records 475 are

populated with information including the in Scope student
480 and tasks 483 that have been assigned to that student
between the beginning and ending service dates specified
by the sponsor. This database will be updated if the
sponsor 20 selects the optional task performance tips
service via their user interface 100 shown in FIG. 11. Such

updates include information Such as: the date finished
485, elapsed 487, time vs. student mean 489, supplies
used 490, and the supplies used vs. the student mean 493.
0057 5. The system 10 compares, for each in scope
student, the list of current student equipment for that
student such as shown in the database record field 459 of

FIG. 7, with the recommended equipment lists as shown
in the database record field 413 of FIG. 6.

0.058 Additionally, as shown in FIG. 6, the Recom
mended Equipment column 413 field indicates a correct
setting for the particular assigned task. Subsequently, in
response to the comparison or at various time intervals, the
system populates the End User Interface 150 shown in FIG.
10 with reminders 160 about required and unnecessary
equipment for the upcoming classes, consistent with the in
scope services selected by the Sponsor 20 via their user
interface (FIG. 11). Additionally, the system, through the
End User Interface 150 shown in FIG. 10, provides remind
ers about correct equipment settings 165 to change and
recommends needed upgrades 170. An example upgrade
reminder may include, for example, a Suggested upgrading
of calculator financial functions in order to complete the
calculation of interest on home mortgages in the assignment
field 407 such as shown for end-users in the Math 1 example
database record of FIG. 6. In one embodiment of the

invention, a particular passive device in the SEN, while not
capable of initiating web services, has, in addition to sen
sors, actuators, e.g., to turn an e-book to a correct page, or
to close the clip on a backpack. Thus, an adjustment signal
may be generated prior to the class assignment due date and
after the last completing use of the item which would require
that it have a different setting, e.g., a different assignment
requires a different page setting. The adjustment signal may
be generated by an active device in the SEN using a wireless
communications means such as BlueTooth. It should be

understood that, with respect to monitoring, in the context of
performance of assigned tasks, there is Supposed a workflow
or a process model of student activities which defines a
sequence of activities to be performed to complete a task.
Each activity in a process model and also the process model
itself is associated with one or more measures indicating the
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status. Each measure is associated with (a range of) values
indicating the norm status. The monitoring provided with an
active device, including sensing, recognition and detection
of events, detects if one or more of such measures are out of

the range of norm status (e.g., backpack is not closed), i.e.,
additionally referred to herein as anomaly status. Once an
event is monitored and detected, then the system adjusts or
responds to it to put the it back to a normal status. It is
understood that there is a continuum of monitoring from
noting just missing equipment (Supply replenish) to moni
toring the correct setting of equipment, to recommending
upgrades in cases where the current equipment specifica
tions in FIG. 7 do not match those in the Class and

Assignment Database FIG. 6.
0059. In operation, the first use of the system by end users
includes a user, e.g., a student, accessing his/her End User
Interface 150 shown in FIG. 10, which can be displayed on
any active device 17a available to the student.
0060. When each end user initially opens their End User
Interface 150 they will be reminded to modify the default
normal notification channel 187 and privacy notification
channel 188 selected by the system and noted in the inter
faces depicted in FIGS. 7 and 10 during pre-processing
setup. Upon updating the default notification channels, end
users, via the End User Interface 150 shown in FIG. 10, will

see the reminders regarding needed equipment to bring 162,
reminders regarding unnecessary equipment not to bring
164, and equipment settings to change 165, all for specific
upcoming classes. The system additionally generates for the
end users view a list of recommended equipment hardware
and software upgrades 175 and their cost. End users 15 will
use the interface 150 to approve or reject specific recom
mendations for upgrades which will then be transmitted by
web services associated with the system.
0061 FIG. 2 depicts a generic flow chart 200 showing the
general steps in using the inventive system, regardless of
specific scenarios. As shown in FIG. 2, in a first step 202, an
active device in the SEN detects a situation requiring the
attention of the user. Then, at step 204, one or more web
services are initiated by the active device to a supplier's
server which retrieves requested information from the data
base or computes the information as indicated at step 206. In
one embodiment of the inventive system, the service pro
vider receives the web service request from the active device
in the SEN, initiates a web service to the supplier provider,
and then provides the returned information to the active
device. In this process, the Supplier's server may return the
requested information relative to the situation requiring
attention to the active device as depicted at step 208.
0062. After the student makes a decision in response to
the detected situation, as depicted at step 210, another web
service is initiated to provide the recommended service to
correct the situation requiring attention. This may involve
steps such as enabling the user (e.g., student) to invoke a
service to a service provider's server via a user interface as
depicted at step 212, and that service provider's server, in
response, may invoke one or more services to Supplier's
server as depicted at step 214. Then, the supplier's server
replies to the service provider with service responses as
depicted at step 216, and, the service provider's server in
response, replies to the user with the service responses as
depicted at step 218. The final step 220 shown in FIG. 2
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represents the confirmation by the active device that the
transaction initiated to respond the detected situation has
been completed. The process proceeds to next step 223
where a determination is made as to whether any further
'situations' exist that need processing. If another situation
has been detected, then the process returns to step 202 where
the active device in the SEN detects a situation requiring the
attention of the user; otherwise, the process terminates.
0063) One type of “situation” referred to in FIG. 2 that is
addressed by implementation of the present invention is the
detection and the correction of a variety of anomaly condi
tions involving equipment settings. For example, Some of
the passive devices shown on FIG.1. Such as pencils, pencil
sharpeners, and protractors, may have sensors but may
require manual adjustment. Other passive devices (such as a
backpack) as well as active devices (e-book) may be
machine adjustable. In an example monitoring scenario of
the inventive system, depicted in FIG.3, anomaly conditions
detected may include, for example, an unsharpened pencil,
an open protractor, an open backpack being carried by the
student, or an e-book on the incorrect page for a current class
assignment.
0064 FIG. 3 is a flow chart showing an example equip
ment monitoring scenario process 225 implemented by the
system of the present invention. As shown in FIG. 3, the
monitoring scenario, comprises a first step 226 representing
the step of enabling an active device to measure the current
value of an active or passive device in the SEN. Then, in the
next step 228, the active device invokes an anomaly detec
tion service (current value) to a supplier provider's server
26. Example anomaly detection services include a web
service initiated by an active device which queries the
database for Class and Assignment records shown in FIG. 6
to determine, for example, that the e-book needs to be
adjusted to Chapter 3 in preparation for the field trip.
Another anomaly detection service would determine that
two sharpened pencils are required for a specific class
assignment and that one of the two pencils carried by the
student is in need of sharpening. As depicted at the next step
231, the anomaly detection service matches the current value
with a norm value that may be comprised of historical
measures showing norm and anomaly cases; the anomaly
detection may use data mining/machine learning algorithms
for detecting anomalies against the historical data. The
process proceeds to next step 234 where a determination is
made as to whether an anomaly has been detected. If an
anomaly has not been detected, then the process proceeds to
step 249 which represents the step of determining whether
there are any further anomalies regarding other devices in
that user's SEN whose value is to be evaluated. Thus, the

process returns back to step 226 if there is a further device
to process; otherwise, the process terminates. Returning to
step 234, if the anomaly detection service determines that an
anomaly exists, then the process proceeds to step 237 which
represents the step of initiating a notification, by the service
provider's server, to the SEN 19 (via the active device) about
the detected anomaly. The next step 240 represents the step
of enabling the active device to notify the user (e.g., student)
about the detected anomaly. The next step 243 comprises the
step of determining whether the anomaly may be corrected,
for example automatically via the network. Thus, a deter
mination is made whether the anomaly is machine adjust
able. For example, in cases where the device is machine
adjustable, such as the e-book, the e-book may be moved to
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the correct page for the upcoming assignment without
manual intervention. In one example embodiment, the active
device may generate an adjustment signal, for example, that
an e-book may respond to for turning an e-book page to a
correct page. An adjustment signal may additionally be
generated to control an actuator for automatically closing a
student’s backpack without manual intervention. In Such an
example, the backpack, calculator, e-book and other educa
tional items are equipped with sensors that relay the e-book
or other settings through the SEN intranet or to an external
monitor to confirm that the devices are set properly (e.g.
e-Book turned to the right page; the backpack is closed to
prevent items from falling out, etc.). Otherwise, in cases
where the device is not machine adjustable. Such as the
pencil, the student is reminded via their end user interface,
to sharpen the pencil. Thus, if the detected anomaly is not
machine adjustable, the process proceeds to step 245 where
the user is prompted to adjust the device to the norm status;
otherwise the process proceeds to step 247 where the SEN's
active device is invoked to adjust the device to the norm
status. The process then proceeds to step 249 which repre
sents the step of repeating the process, if necessary, to
determine whether there are any further anomalies regarding
other devices in that user's SEN whose value is to be
evaluated.

0065. The method for monitoring depicted in FIG. 3, may
optionally be embodied to provide reminders to the student
regarding when they should begin assignments so as to
complete them in a timely way, based on a historical record
of the same student's elapsed time and Supplies used in
similar previous assignments as shown in Student Task
Efficiency Performance database records of FIG. 8. The
same historical data may be used by the system to identify
the need for task efficiency performance tips if this optional
service is selected as indicated in field 186 of the Service

Provider User Interface shown in FIG. 12. As an example,
if a specific student has historically taken longer than the
mean task completion time for a certain type of assignment
the system, in the Equipment Alert field 170 in the End User
Interface 150 shown in FIG. 10, will remind the student

when to start on the assignment to insure completion by the
date shown in the Date Due field 161 for that class. The

trigger for the reminder/warning would be the elapsed time
for the last similar assignment. Thus, with respect to a
student activity workflow, the monitoring/anomaly detection
leverages the historical data about one or more student
activities and the associated measures that represents both
the norm and anomaly status of the system. One or more data
mining algorithms may be used that can classify measures
into two or more classes including the norm and anomaly
status, to detect events.

0.066 Another type of “situation” referred to in FIG. 2
that is addressed by implementation of the present invention
is the replenishing of an end user's inventory Supply. As
shown in FIG. 4, the Supply Replenish Scenario function
ality 300, is initiated as follows: At a first step 302, the SEN
makes an RFID based determination of an end user's

inventory level of passive Supplies, e.g., notepads or other
Supplies without computing capability that may have sen
sors such as RFID tags. In one implementation, the end
users inventory level of passive supplies is determined by
an active device interacting with the databases 40 and web
services according to the invention. However, to address
privacy concerns, identifying and notifying of student equip
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ment is performed within the SEN and not via web services.
At step 302, the active device of the SEN particularly
checks, by using RFID, if the end user student carries all the
equipment required for a class or a task as specified in the
class specification this specified class or a task in the class
specification having been previously downloaded by using a
computing service over the Internet. Then, at step 304, the
active device makes a determination if the amount of a

particular item is below a predetermined level. The active
device will then notify the student of anything is missing via
that student's UI. It is noted that this identification and

notification of equipments currently carried by the student is
performed all within the SEN (once the class specification
has been downloaded). Thus, for example, an active device
in the network, for example, a laptop or a PDA carried by the
student, compares the quantity of notepads such as the
quantity included in the listed equipment in FIG. 7 (the
Student Equipment and Notification Channel database
record 450) for the subject student, with the total number of
notepads required according to the upcoming classes listed
in FIG. 6 (the Class and Assignment database record 400).
If a discrepancy is noted at step 304, the system invokes a
catalog service and initiates generation and sending of a
catalog service request via web services 26 Such as shown at
step 307. The catalog service retrieves a catalog from the
database and returns a catalog service response via web
services to the end user via that student’s preferred notifi
cation channel as indicated at step 310. This response,
including the recommended Supplier, cost and available
upgrade, is listed in the Order Status portion 171 of the End
User Interface 150 shown in FIG. 10 and, a notification is

also sent to the student via the preferred notification channel
selected on FIG. 10. In this example, the student end-user
will receive an instant message recommending the order of
additional notepads, unless the Subject invention determines
that the student is in public, in which case the privacy
notification channel, i.e., e-mail in this example, will be used
to notify the student of the recommended upgrade order.
0067. The aforementioned identification of current num
ber of notepads carried by the Subject student and compari
son with class requirements can, in one embodiment of the
invention, be performed locally within the SEN, after down
loading of the relevant data from the Class and Assignment
database described in FIG. 6, via web services. One of the

advantages of embodying the invention in this manner is the
protection of personal information, by not exposing personal
information to the Internet in real-time of what is carried as

part of the student's equipment and what is missing com
pared with required equipment. This feature provides the
ability of the subject invention to respect privacy notification
channels. Moreover, the invention can be embodied to

require a student to first give agreement before any personal
information about the student’s current equipment profile,
order history, etc. can be stored on the Internet, external to
the student's own active devices, so as to accessible via web

services. Another advantage is the reduced response time
performance of the inventive system by not transmitting
enormous amount of real-time data over the network.

0068 Referring back to FIG. 4, at step 313, the Supply
Replenish Scenario further comprises the steps of enabling
the student to make a purchase decision of the recommended
item and initiates the generation of a Purchase Order (PO).
The purchase order service request is generated and includes
information Such as: item, quantity, payment information,
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delivery information, etc. Then, as indicated at step 317, the
PO service invokes a payment service for credit check and
invokes a logistics service for shipping/handling. Further
more, the PO service request, payment service request and
logistics service request are forwarded to the suppliers 30
including the equipment shops, banks, logistics providers
etc., for processing. Next, as indicated at step 320, the
Supplier's servers process the service requests, and provides
the payment service and logistics service responses back to
the service provider. Then, at step 323, the service provider's
server informs the end-user accordingly of the PO service
response and at step 325, the active device confirms the
completion of the user's transaction. Although not shown, an
additional step may be performed to Supply the service
information to the Sponsor in order to determine the effi
ciency and compliance with the SLA service performance
metrics. The process then proceeds to step 328 which
represents the step of repeating the process, if necessary, to
determine whether the inventory levels of any other supplies
in that user's SEN are deficient.

0069. Another type of “situation” referred to in FIG. 2
that is addressed by implementation of the present invention
is the preparation of end-users scheduled for a class field
trip. FIGS. 5A and 5B depict a flow chart showing an
example field trip scenario process 350 implemented by the
system of the present invention. As shown in FIG.5A, in the
Field Trip Scenario 350, as indicated at a first step 353, the
end user, via an active device, generates and sends a request
for materials required for an upcoming class trip. The
request is received by the service providers web server 26
and the request is processed by retrieving the requested
information data from the appropriate database (e.g., Class
and Assignment database 400 of FIG. 6) as indicated at step
355. As further indicated at step 355, the class materials
service response is returned to the end user. Then, at step
358, by using RFID scanning functionality, the network
determines if the student carries all the equipment required
for the field trip as specified in the Class material (field trip).
A determination is then made at step 360 whether all of the
equipment is being carried. If at step 360 it is determined
that the end-user has all of the class materials required, the
process ends. Otherwise, at step 360, if it is determined that
the end-user does not have certain class materials, the

system’s active device automatically notifies the student
what equipment is missing as indicated at Step 363. Con
tinuing, a further determination is made at step 365 to check
whether the specifications available for the equipment the
end user is carrying meets the requirements (e.g., task
performance criteria) for that class material specified for that
field trip. If the specifications for the carried equipment are
available, the process continues to step 375, FIG. 5B. If at
step 365, it is determined that the specifications are not
available, the process continues to step 370 where a service
provider is engaged to invoke a specification service which
requires that a model number for that piece of equipment be
provided. That is, this step particularly entails generating
and sending a specification service request including a
model number(s) of the specified class material(s) required
for an upcoming class trip. The request is received by the
web services 26 and the request is processed by retrieving
the requested information data from the appropriate database
as indicated at step 373, and further, the specification
services response is returned to the end user. Continuing to
step 375, FIG. 5B, a determination is made as to whether the
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equipment specification matches with requirements speci
fied in the class material. Preferably, as will be described, a
capability match using semantics would be required, as a
keyword match may not be reliable. Then, at step 376, FIG.
5B, a determination is made as to whether a match is found

(i.e., the specifications of equipments owned by the user
meet the requirements specified for the class purpose). If a
match is found, then the student is equipped and the system
resumes operation by returning to step 370, FIG. 5A, which
step represents engaging a service provider to invoke a
specification service to determine the specification of other
equipment. Otherwise, the process notifies the end-user that
there are equipment deficiencies and recommends an equip
ment upgrade. The user thus may decide to purchase the
equipment upgrade in order to meet the capability require
ments of the class as depicted at step 379. That is, as shown
at steps 379-389, the user may implement the sequence of
like steps 307-325 depicted in the scenario represented in
FIG. 4 including: the initiation of a Catalog service request
(Supply) and retrieval of the appropriate catalog from the
database; having the Catalog service respond to the user
(step 380); initiating a Purchase order service request (item,
quantity, payment info, delivery info); the invoking of a
payment service for performing credit checks and a Logis
tics service for shipping/handling (step 383); generating the
appropriate PO service request for receipt by the appropriate
Suppliers; performing payment service request and logistics
service request (step 385); and finally, receiving a PO
service response (step 388), including confirmation of pay
ment and delivery logistics, i.e., for shipping and handling.
Additionally, although not shown, the service information is
supplied to the Sponsor in order to determine the efficiency
and compliance with the SLA service performance metrics.
The process then proceeds to step 391 which represents the
step of repeating the process, if necessary, to determine
whether other equipment is required for the field trip sce
a1O.

0070 Thus, in one exemplary scenario, implementing the
process depicted in FIGS. 5A-5B, the specifications for a
camera portion of a cell phone carried by the Subject end
user are compared with the task performance criteria related
to the production of TIFF output for the field trip assignment
as described in the database record 400 of the Class and

Assignment database (FIG. 6). Via web services, the system
may determine, for example, that the student’s digital cam
era only supports BITMAP, JPG and GIF format. Since the
digital camera owned by the student as part of the cellphone
does not support the format the class requires, the system
notifies the student that s/he should order an upgraded cell
phone with a digital camera capable of directly producing
TIFF output. In this example scenario, assume that the
student accepted the upgrade recommendation and spent the
money for the order. If that student later found out that
another student was able to use the same original cell
phone/digital camera to produce the TIFF output, then that
student may use the Rating field 173 shown in the End User
Interface 150 shown in FIG. 10 to enter a low rating for this
recommended upgrade in rating field 173.
0071. As mentioned in the example system applications
described with respect to FIGS. 2-4 and FIGS. 5A-5B, after
processing system requests according to the invention, Ser
Vice performance metrics are collected and displayed on the
Sponsor's User Interface 100 shown in FIG. 11 and the
Service Provider's User Interface 180 shown in FIG. 12.
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Review of these metrics provide the opportunity for either a
mutually agreed upon renegotiation of performance metrics
between the sponsor and service provider or a unilateral
demand by the sponsor, for example, that the service pro
vider improve performance metrics at no additional cost to
the sponsor in order to meet the conditions of the service
level agreement (SLA). Accordingly, via the service pro
vider interface 180 as shown on FIG. 12, the service

provider has several optional ways to improve the perfor
mance metrics agreed upon as part of the service level
agreement with the sponsor. With reference to the actual to
date metrics 183 indicated in FIG. 12, the service provider
can elect to replace that Supplier, e.g., Staples, and other
Suppliers rated as providing less than excellent delivery
timeliness, since the current 70% on time delivery metric is
below the agreed upon goal of 90% as indicated in the SLA
performance metrics goals 184.
0072. In order to improve the actual performance metric
related to the accuracy of equipment alerts, as rated by the
end users via their interface 150 of FIG. 10, the service

provider 25 can optionally invoke several additional services
at no expense to the sponsor. For example, the service
provider can increase the frequency of alert refreshes, as
shown in the in scope services “alert refresh frequency’108
indicated in the Sponsor User Interface 100 of FIG. 11, in
order to better match reminders and upgrade recommenda
tions provided to students with up to date task performance
requirements provided by instructors who may modify class
requirements within days of a class assignment. Addition
ally, the service provider 25 can, at no additional charge to
the sponsor, provide task performance tips to students which
might eliminate unnecessary equipment upgrade recommen
dations. This service would optionally require that task
efficiency performance monitoring be agreed upon by each
student with data summarized in a record 475 in the Student

Task Efficiency Performance Database shown in FIG. 8 and
collected using techniques known to skilled artisans. For
example, slow performance by a student assigned the task of
writing an essay could be due to a lack of knowledge of
available essay creation templates. Providing a tip on these
available word processing templates might eliminate a pos
sible recommendation to upgrade application Software, add
memory to an active device, or other recommendations
which would cause the student to incur expense without
providing the specific task performance tip needed.
0073. As mentioned, an optional service which the ser
Vice provider could invoke in an attempt to improve the
actual performance metric related to the accuracy of equip
ment alerts would be the use of semantic-based capability
matching for recommended upgrades. This is illustrated by
a variant of the Field Trip Scenario whose flow steps are
depicted in FIGS. 5A and 5B. The steps involved with the
use of the semantic-based capability matching are illustrated
in FIG. 9.

0074 First, referring back to FIG. 6, the example Class
and Assignment database records indicate that TIFF format
is required for digital photographs taken of a pond during a
field trip to the environmental center. As described earlier,
without the use of the semantic-based capability matching,
a cell phone upgrade recommendation may be erroneously
provided by the system and would result in a low accuracy
rating by the student once he/she found out that a colleague
was able to produce TIFF output from the identical digital
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camera/cell phone combination. As shown in FIG. 9, at a
first step 80, an active device initiates semantic-based
matching between the class requirement and the equipment
specification if semantic-based capability matching is one of
the optional services selected via field 187 of the service
provider interface of FIG. 12. Thus, as shown at steps 83 and
85, the matching algorithm retrieves the respective class
requirement specifications and the equipment specifications.
Then, as indicated at a step 90, the matching algorithm
queries the semantic model 99 which invokes a taxonomy or
ontology for use in semantic-based matching. Semantic
based matching is known as one of the most widely used
applications of ontology with details regarding Such appli
cations found in the reference entitled “Ontologies Come of
Age' Deborah L. McGuinness published by MIT Press,
2001 appearing in “The Semantic Web: Why, What, and
How' (Dieter Fensel, Jim Hendler, Henry Lieberman, and
Wolfgang Wahlster, editors).
0075 Thus, in the example scenario depicted in FIG. 9,
the taxonomy or ontology invoked by the semantic-based
matching confirms that TIFF and JPG, both belong to the
same raster image format family. Further, the ontology
confirms that the student can convert a picture in JPG to one
in TIFF by using one of the available web services. Seem
ingly, the digital camera owned by the student does not
Support the format the class requires, but, by using the
semantic-based capability matching of the Subject invention,
the student is notified that s/he does not need another camera

for the task. This is because, at step 95, FIG. 9, the semantic
model had confirmed the compatibility of the specifications.
As a result the student saves money and provides a high
rating value in the entry via their interface 150 in FIG. 10 to
the equipment alert that the currently available web services
can convert camera output format to the required TIFF
format.

0.076 Thus, the semantic-based capability matching ser
vice is invoked where there is a mismatch between the

equipment capabilities specified in FIG. 6 (Class and
Assignment database) for a specific assignment and the
equipment capabilities described in the Student Equipment
and Notification Channel database shown in FIG. 7 and, is

not invoked in cases where the student is missing equipment
needed for a class assignment. In this situation, one of the
active devices in the SEN invokes a web service “spec
service request' which checks a specification database as
shown at steps 370,373 in FIG. 5A. If the optional semantic
based matching service is not part of the SLA, a mismatch
results in a recommended equipment upgrade order as
indicated at step 376, FIG. 5B. If the optional semantic
based matching service is part of the SLA, a mismatch
causes one of the active devices in the SEN to initiate the

semantic based matching web service request.
0077. It should be understood that in one embodiment,
the semantic-based capability matching may be a web
service from the Internet. Alternatively, or in addition,
semantic-based capability matching functionality may be a
service within the SEN shared only by the students using the
SEN. Alternative embodiments providing as a personal
service setup for semantic matching is also contemplated.
The semantic-based capability matching functionality may
be provided by the system's service provider, by the sponsor,
or by a third party under contract to the service provider.
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0078. It should be understood that the SEN has many
other additional capabilities. For example, it may interface
to Supply chains to invoke reordering of needed student
equipment via a web service interface (e.g., to Staples). The
student (or third party) in the SEN may receive notifications
to ensure that student has all the necessary equipment and
configured for the current task. The notification may concern
upgrades to some components of their SEN of devices or, of
new products that could replace their current inventory and
further improve their productivity. The notification may
include instructions about how to perform certain tasks more
efficiently using the existing components or by upgrading
one or more components.

0079 While the invention has been particularly shown
and described with regard to a preferred embodiment
thereof, it will be understood by those skilled in the art that
the foregoing and other changes in form and details may be
made therein without departing from the spirit and scope of
the invention.

Having thus described our invention, what we claim as new,
and desire to secure by Letters Patent is:
1. A system for monitoring availability of end user devices
needed for performing a task, said system comprising:
a first network comprising one or more devices associated
with an end user, at least one end user device compris
ing means adapted for communicating with a service
provider via a second network, said service provider
providing network-based services in said system;
means for maintaining information of tasks associated
with an end user, said information including recom
mended end-user devices adapted to perform said tasks,
said tasks information provided to at least one end-user
device by said service provider; and,
at least one end-user device comprising means for detect
ing non-availability or performance deficiencies of any
end-user device required in performing end-user tasks,
wherein said means adapted for communicating with a
service provider generates signals for invoking net
work-based services via said second network to facili

tate correcting non-availability of any end-user device.
2. The system as claimed in claim 1, wherein said means
for detecting comprises a means for comparing a current
inventory of devices associated with a particular end-user
with said recommended end-user devices adapted for per
forming said tasks for said end-user.
3. The system as claimed in claim 1, wherein said
maintained information includes recommended perfor
mance criteria associated with each device sufficient for

performing end-user tasks, said means for comparing further
comparing a performance configuration of an end-user
device associated with a task with said recommended per
formance criteria, said at least one end user device invoking
network-based services from a service provider via said
second network for correcting performance deficiencies of
an associated end-user device.

4. The system as claimed in claim 3, wherein said means
for comparing further comprises a semantic based capability
matching means adapted for matching said recommended
performance criteria and said end-user device performance
configuration.
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5. The system as claimed in claim 1, wherein said second
network comprises one or more of an Internet, an intranet,
an enterprise intranet, a public Switched telephone network
(PSTN).
6. The system as claimed in claim 1, wherein said means
for maintaining information of tasks associated with an end
user and recommended end-user devices comprises a data
base accessible by a service provider.
7. The system as claimed in claim 1, wherein said service
provider communicates with said at least one user device
over said second network to provide notification to an
end-user about required or unnecessary devices for task
assignments to be performed.
8. The system as claimed in claim 1, wherein said service
provider communicates with said at least one user device
over said second network to provide notification to an
end-user about hardware or software upgrades for said
devices to enable completion of said task assignments in
accordance with associated task performance criteria.
9. The system as claimed in claim 1, wherein an end user
device includes an adjustable component, said service pro
vider communicating signals to said at least one user device
over said second network to provide notification to an
end-user about correct settings for said end user device
having said adjustable component, wherein said at least one
user device is responsive to said signals for initiating adjust
ment of said at least one adjustable component for said end
user device.

10. The system as claimed in claim 1, wherein said
end-user devices comprise one or more active devices
having computing capability and can invoke network-based
services from an second network for said end users, and one

or more passive devices without computing capability.
11. The system as claimed in claim 10, wherein said first
network comprises a wireless communications network,
each said active device equipped with means enabling
communication among said active devices and an external
device, and each said active device and passive device
having a unique identifier associated therewith.
12. The system as claimed in claim 11, wherein said one
or more passive devices comprises sensors for identifying
said device by an active device, said system further com
prising means for monitoring availability and configuration
of said passive devices via said sensors.
13. The system as claimed in claim 11, wherein said
unique identifier comprises one of an IP address, a phone
number, a serial number, an alphanumeric string, an RFID
tag.

14. The system as claimed in claim 11, wherein said
communications enabling means comprises a wireless com
munications system according to one of: a Bluetooth, IEEE
802.11 protocol.
15. The system as claimed in claim 1, wherein said signals
generated for invoking network-based services via said
second network comprise one or more of service requests to
request a catalog, generate a purchase order, and provide for
payment and logistic service requests to replenish or
upgrade devices in said system.
16. The system as claimed in claim 15, wherein said
service provider provides network-based services including
W3C-specified web services according to an XML standard.
17. The system as claimed in claim 1, wherein said first
network comprises a network of educational equipment, said
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end users being students of an educational system and said
end user devices comprise devices for use in an educational
Setting.
18. A method for monitoring availability of end user
devices needed for performing a task comprising:
providing at least one device of a first network of one or
more end user devices associated with an end user with

capability for communicating with a service provider
via a second network, said service provider providing
network-based services;

maintaining information of tasks associated with an end
user and recommended end user devices adapted to
perform said tasks;
receiving signals by said at least one end user device that
indicate said tasks and recommended end user devices

information for a particular end user;
detecting non-availability or performance deficiencies of
any end user device used in performing end user tasks:
and,

generating signals for receipt by a service provider for
invoking network-based services via said second net
work to facilitate correcting non-availability of any
end-user device.

19. The method as claimed in claim 18, wherein said

detecting comprises: comparing a current inventory of
devices associated with a particular end-user with said
recommended end-user devices adapted for performing said
tasks for said end-user.

20. The method as claimed in claim 18, wherein said

maintained information further includes recommended per
formance criteria associated with each device sufficient for

performing end-user tasks, said method further comprising:
comparing a performance configuration of an end-user
device associated with a task with said recommended per
formance criteria, wherein said at least one end user device

invoking network-based services from a service provider via
said second network for correcting performance deficiencies
of an associated end-user device.

21. The method as claimed in claim 18, wherein said

comparing further comprises: performing semantic based
capability matching of said recommended performance cri
teria and said end-user device performance configuration.
22. The method as claimed in claim 18, further compris
ing enabling said service provider to communicate with said
at least one user device over said second network to provide
notification to an end-user about required or unnecessary
devices for task assignments to be performed.
23. The method as claimed in claim 18, further compris
ing enabling said service provider to communicate with said
at least one user device over said second network to provide
notification to an end-user about hardware or software

upgrades for said devices to enable completion of said task
assignments in accordance with associated task performance
criteria.

24. The method as claimed in claim 18, wherein said at

least one user device includes an adjustable component, said
method further comprising enabling said service provider to
communicate with said at least one user device over said

second network to provide notification to an end-user about
correct settings for a device having said adjustable compo
nent to enable completion of a task assignment.
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25. A computer program product comprising a computer
usable medium having a computer usable program code for
monitoring availability of end user devices needed for
performing a task, said computer program product compris
1ng:

computer readable program code for providing at least
one device of a first network of one or more end user

devices associated with an end user with capability for
communicating with a service provider via a second
network, said service provider providing network
based services;

computer readable program code for maintaining infor
mation of tasks associated with an end user and rec

ommended end-user devices adapted to perform said
tasks:

computer readable program code for receiving signals by
said at least one end user device that indicate said tasks
and recommended end user devices information for a

particular end user;
computer readable program code for detecting non-avail
ability or performance deficiencies of any end user
device used in performing end user tasks; and,
computer readable program code for generating signals
for receipt by a service provider for invoking network
based services via said second network to facilitate

correcting non-availability of any end-user device.
26. The computer program product as claimed in claim
25, wherein said computer readable program code for detect
ing comprises: computer readable program code for com
paring a current inventory of devices associated with a
particular end-user with said recommended end-user devices
adapted for performing said tasks for said end-user.
27. The computer program product as claimed in claim
25, wherein said maintained information further includes

recommended performance criteria associated with each
device Sufficient for performing end-user tasks, said com
puter program product further comprising: computer read
able program code for comparing a performance configura
tion of an end-user device associated with a task with said

recommended performance criteria, wherein said at least
one end user device invoking network-based services from
a service provider via said second network for correcting
performance deficiencies of an associated end-user device.
28. The computer program product as claimed in claim
25, wherein said computer readable program code for com
paring further comprises: computer readable program code
for performing semantic based capability matching of said
recommended performance criteria and said end-user device
performance configuration.
29. The computer program product as claimed in claim
25, further comprising computer readable program code for
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enabling said service provider to communicate with said at
least one user device over said second network to provide
notification to an end-user about required or unnecessary
devices for task assignments to be performed.
30. The computer program product as claimed in claim
25, further comprising computer readable program code for
enabling said service provider to communicate with said at
least one user device over said second network to provide
notification to an end-user about hardware or software

upgrades for said devices to enable completion of said task
assignments in accordance with associated task performance
criteria.

31. A network-based system for maintaining currency of
equipment used by end users for performing tasks, said
system comprising:
a computing service provider entity adapted to receive
requests from an end user device via a network for
specific task assignment details for an end user, and
required equipment and related settings associated with
said task, said computing service responsive to said
received requests for providing said details to said end
user device via said network;

monitoring means for determining in real-time whether
the equipment required for a specified task is currently
available and have settings Sufficient to perform said
task for said end user, and generating notification to an
end-user if equipment is currently unavailable or not
sufficient for performing said task via a user interface
associated with an end user device,
wherein, via said user interface, an end user invokes a

computing service via said network, said computing
service adapted for enabling an end user via said user
interface to replenish equipment or upgrade equipment
Sufficient for performing said task.
32. The system as claimed in claim 31, wherein said
computing service includes service requests and responses
for providing a catalog provided by an equipment Supplier.
33. The system of claim 31, wherein said computing
services includes service requests for providing and gener
ating a purchase order for said equipment.
34. The system of claim 31, wherein said computing
services includes service requests for coordinating payment
and equipment delivery to an end user.
35. The system of claim 31, further comprising a sponsor
entity for contracting with said computing service provider
entity for said service level agreements on behalf of groups
of users, said computing service provider entities guaran
teeing performance of said networked equipment according
to said service level agreements.

