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FI ELD WO 2012/033215 The present inventign relates to pectrabtriomemiti ng
devi ces and wor kfl ow processing of electronic 10 docunents, and in
particular, the present invention relates to a system and nethod for
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ART 15The use of portable conputing devices has beconme commonpl ace for
many users. In addition to having @rsuwertiomal desktop conputer, many
users al so have sone type of portable conputing device. Exanples of

present -day conputing devices include electronic devices 20 for reading
such as the Reader from Sony Corp., the Kindle from Arazon, and the Nook
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of smart phones including the i Phone from Appl e Conputer Inc., the
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few. There have al so been increased sales WD 2012/ 0332152PCT/ JP2011/ 070675
of not ebdok PERVEFE LRd PRANIESS BUnpRR@YEPBRFer i ng

TECHNICAL FIELD

The present invention relates to portable

computing devices and workflow processing of electronic

10 documents, and in particular, the present invention
relates to a system and method for automatic or

semi-automatic selection of a processing provider.

BACKGROUND ART

15 The use of portable computing devices has
become commonplace for many users. In addition to having
a conventional desktop computer, many users also have some
type of portable computing device. Examples of
present-day computing devices include electronic devices
20 for reading such as the Reader from Sony Corp., the Kindle
from Amazon, and the Nook from Barnes & Noble. Smaller
portable computing devices include a plethora of smart
phones including the iPhone from Apple Computer Inc., the
Blackberry from Research In Motion and the Pre from Palm

25 just to name a few. There have also been increased sales



different | evels of processing capability and size. One
particular problemw th such prior art devices is that portable conputing
devi ces oWpenm2msyas5 |inited conputational capabilitiespcitopandersto be
able to performa nunber of conplex and nore sophisticated tasks, the prior
art has devel oped nmet hods of coupling the portable conmputing devices to the
"cloud" (network of interconnected service or processing providers). The 10
coupling of the portable conputing devices to the cloud allows the nany

compl ex"cal cylkat 38 pand OuET LAPULA | nall ¥y | LeRshve act hors g dbe

divided in a workfl ow that uses both the portable conputing device and

cloud. For eyarpkeent WrilOWi oebEe8s dhyi dagabetivesn sk Usi 2. the
portabl e conmputing devices for receiving input and instructions and

presenting data, while obher ppattisudfart herslyséemvekaudsaite pisedrt art
mani pul ate el ectroni ¢ docunents and perform ot her conpl ex cal cul ati ons.

Thi s processdefriagsocisat t ngt ppotraklbd e2 0c croppui hgg déeniceas o tdn Skaviece or
processi ng providers can be conplicated, cunbersone and difficult for the
user of the pomtiabdeconpptibitignddyicegablinel toresessin o mmplticc beedbBye t he
creation of ecosystens in which various service providers or processing
provi ders adverrgzkopnnr aghipber i copplegr yndap (D Freh itshd aadiad Seskisee) to
the users of the WD 2012/0332153PCT/JP2011/070675 portable conputing

devi ces. For tBRam¥OT aALitndi§$ d @&Vt drafrer@rdsop? f c AWt Ehe
recognition (OCR) to be performed on an el ectronic _docyment to nake the

t ext searchaéPEFal?ﬁrgr éloé‘&é“iﬁﬁ%rgﬁé'lé’&rsvit& HRBvi El’c}loéldgr 1o EREL s Py
provi ders thattoffer su%hcferviceSé however, they have v%£ious pr& es,
varying | evel 8t8F CGHEFAT S VAFHYT hGSI &Fel REQFCP 84PN VEHELT B5- welFas a
vari ety o] .actars, Lt il | f1i : i pdi yidu er of
the porta |eE§§h%E§|n§bePed eﬁggqﬁ%;éﬁéé&ﬁ}$$d%?%bggﬁeggy¥bgdégPH§OssibIe

service provhdebasor {OCeRSY0 PEGHHIELS IhAlc@I L AbhE ! QRErf BEALE
particul ar function. The process of selecting a service or

processi ng pegMpdentienkuntheinconphiveatLo s Ryl igd af vableld buh eg or
factors that are used to evaluate different
workflow that uses both the portable computing device and
cloud. For example, a workflow is often divided between
15 using the portable computing devices for receiving input
and instructions and presenting data, while other parts
of the system/cloud are used to manipulate electronic
documents and perform other complex calculations.
This process of associating portable
20 computing devices with service or processing providers can
be complicated, cumbersome and difficult for the user of
the portable computing device. The process is complicated
by the creation of ecosystems in which various service

providers or processing providers advertise or offer their

25 services (often the same service) to the users of the



15 service or processing providers. There can be tens of different factors
that nay be inportant to different users in selecting a service or

processi Nyoppi3dEs. Furthernore, differgnt factors arePCRIBRUHATICTO
different users. The prior art in nost instances provides very limted or
no 20 way to evaluate attributes of service or processing providers.
SUMMARY OF THE | NVENTI ON MEANS FOR SCOLVI NG THE PROBLEMS 25Enbodi ment s of
the present invention overcone the deficiencies and limtations of the

prior art bypgre¥bdiengompstSirRMEARR L ded hodhdore 24T ®} | £n 01 n& e gauomati c
sel ection of service or processing providers. In particular, one enbodi nent
of the preseited nAyeRhhenopltlices Khe ristiert ord gyt i @i 68t (OCRPr ebebences,
and fromthat input automatically selects a service or processing provider
t hat mat chespéhéoatmedi it esnt kdte cron ipodbanmeatustes askdertihedtexam t he

i nput preferences. In another enbodi nent of the present invention, the
process 10 iseseghableomatThera et nhweyous psowyies @rsvtiddgrs or
preferences, and the present invention filters and the service or
processi My pPHoFEEFdngnBrprdsemss thaly mifer midersofvieest t haveiateh t he
user's preferences and fromwhich the user can sel ect_one for processing of
the 15 parti EREYr NE¥sk. VORECHFOARN R/ of 2 Yy st R LBMRS s84a41§¥rvi ce

rovi der sel ection dul e incl udes: . f | | ect d hi
il LU SRR R L R A I T

availabilityother factors. It is often difficult for an individual
user of the portable computing but device two select from

10 the myriad of possible service providers or processing
providers that are able to perform a particular function.

The process of selecting a service or

processing provider is further complicated by a myriad of
attributes or factors that are used to evaluate different

15 service or processing providers. There can be tens of
different factors that may be important to different users

in selecting a service or processing provider. Furthermore,
different factors are important to different users. The
prior art in most instances provides very limited or no

20 way to evaluate attributes of service or processing

providers.

SUMMARY OF THE INVENTION
MEANS FOR SOLVING THE PROBLEMS

25 Embodiments of the present invention overcome



20 detector, a service provider attribute collector, a service provider

sel ection engine and a service provider attribute storage. The user

pr ef er encwoeoldsstier and GU are used to ol |l ect infornmetirgr@bouws7s he
user's preferences on service providers. The user preference 25 collector
captures the information fromthe user and stores it in the user
preference storage. The service provider availability detector is used to
determ ne whet her and what service providers are currently avail able on the

network. Theiger\yol praysdes atly i PHh e SOt LAST Jr CQIllée?triql} ié‘fc?rt i ion on

t he performance of different service providers. The collection o S

information pgogldingrard agy,eeBhi C RrFednO®Phsbat ifgld Csy ot her data that
are captured fromthe network' b) in part manual or solicited fromusers

based upon peefhoraRReOMadfid hessrsyt Lonpr o¥i defervlitaindbe) pebtepsavigded
fromthe service provider regarding certain criteria which he service
provi der mayphavedewsh asndphtetdenfacer bnki eabbdimenthefsehe peepgeati der
attribute storage is used to store data that is acquired by the service
provi der @ttinbenéicnl hédows. tTlkeusenrvicoeihbupr evederofeprefeornergi,ne is
coupled to the service provider attribute storage, the user preference
storage and &hd Saow ddasr oviirier avhpmabikcpty vdeted@alrs Basedvipgenoand t he
user's preferences, provider availability and provider _ attributes, the
servi ce provPEEFESELEG PERVEGIeEnGNAE BetEhRisnéS ot taibatiassthet Bast

mat ches to provide a _service based on the criteria that have been input by
the user. |n'BRETERBSIPESET £ éj%rs“’cf‘cfﬂef"a?ﬂ o‘ﬁh?i%%ﬁ"l‘? %ﬁ‘aﬁ?ﬁén'?&ék i's

passed to the ide H%fi%d b St S rv'q: rovi der for {oces%qu. Ineanother
erbodi rent, TR S F5ETERE 0GR - ShCARPPERPRY HREPA-FTSt O BEPYEES
providerﬁ) is semi-automatic in that the user provides a set of
preferences, and the present invention filters and the
service or processing providers and presents a limited
number of them that match the user's preferences and from
which the user can select one for processing of the
15 particular task.

One embodiment of the system comprises a
service provider selection module includes: a user
preference collector and graphic user interface (GUI), a
user preference storage, a service provider availability

20 detector, a service provider attribute collector, a
service provider selection engine and a service provider
attribute storage. The user preference collector and GUI
are used to <collect information about the user's

preferences on service providers. The user preference

25 collector captures the information from the user and stores



WO 2012/ 0332156PCT/ JP2011/ 070675 that best match the users requirenents are
presented by the service provider selection engine and the task is passed
to the prwoiderossgkected by the user. The present i nventconrais070ysc! udes a
novel 5 method for automatic selection of a service provider, sem
automatic selection of the service provider, the nmethod for inputting user
preferences, and a nethod for collecting attributes about service
providers. The features and advantages described herein 10 are not

al I -inclusive-apd ROy, %@'P';Sf P&l f €8t é'ES%a@Ed a@lxén£@9€§cw bLobsqappar ent
to one of ordinary skill Tn t e art 1n view of figures and description.

Moreover, ita¢houbdibe tRofedethat ﬂé‘ﬁsbéﬁ%@ng‘ﬁﬁ%é PhébBesRAM haat | on
has been principally selected for 15 readability and instructional

pur poses, angeRotckOptbiilietBeassanerdnt he dvivendt Ve cilibhechetmblgr.. BRI EF
DESCRI PTI ON OF THE DRAWNGS The invention is illustrated by way of
exanpl e, 20 @ahd nekrkby osay mfovidet at aonhributlke fdaurestaf tbelaecaspanyi ng
drawings in which Iike reference nunerals are used to refer to simlar
el ement s.5 Fi gufertatsoa bbockt itk agearhcoimarcenoddi defif egbnd systemckor
automatic or sem -automatic selection of 25 service or processing providers
in accordancerevigerise The collection of this information is a) in
part automatic based on statistics and other data that are
captured from the network’ b) in part manual or solicited
from users based upon performance of the service provider;
10 and c) self provided from the service provider regarding
certain criteria which he service provider may have such
as different certifications. The service provider
attribute storage is used to store data that is acquired
by the service provider attribute collector. The service
15 provider selection engine is coupled to the service
provider attribute storage, the user preference storage
and the service provider availability detector. Based
upon and the user's preferences, provider availability and
provider attributes, the service provider selection
20 engine determines one or a list of best matches to provide
a service based on the criteria that have been input by
the user. 1In one embodiment, this is done automatically
and the task is passed to the identified best service

provider for processing. In another embodiment, this is

25 done semi-automatically and a list of service providers



present invention; Figure 2Ais a front plan view of an
enbodi nent of a portable conputing device in accordance with the present

i nventi onwo2bkigusAs2B is a back plan viewy of the enbodi wemtypafii/eroens t abl e
conputing device of Figure 2A in accordance with the present invention;
Figure 3 is a block diagramof the enbodi nent of the portabl e conputing
device in accordance with the 10 present invention; Fi gure
4 is a block diagram of an enbodi ment of the stroke and i mage wor kfl ow

server in acegp ?g%ﬁgmﬁch%h%h%f%§%¥sif@ﬁﬂﬂfé%%nts are presented by 9ure 5

is a schematic iagram 15 illustrating the automatic docunent

processing i pLACGREANGE Mh&PibBe REaRIMi d\VERELRB; and the task is Figure
6 is a block diagram of an enbodi nent of a service provider selection

nodul e in acpagsdaaceowithle i widsenselayesti by, tR@Fugwere 7 is a flow chart
illustrating an enbodi ment of a nethod for displaying a graphical user
interface (GQU) and col | eati pgeseeart [mafertenoesal o ateol ddaseawnbketlhe
present invention; Figures 8A and 8B are a graphic

r epr esentfat i mat 26dof o nme: temizodi areetl egft itdre odiserse mtierd previigied egemiof WO
2012/ 0332158PCT/ JP2011/ 070675 automati c sel ection and provider attribute
sel ection i nantewrianceediedt itdie qfr ddentsg §Neee ippovider, the method

for inputting user preferences, and amethod for collecting
attributes about service providers.

The features and advantages described herein

10 are not all-inclusive and many additional features and

advantages will be apparent to one of ordinary skill in

the art in view of the figures and description. Moreover,

it should be noted that the language used in the

specification has Dbeen ©principally selected for

15 readability and instructional purposes, and not to limit

the scope of the inventive subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is illustrated by way of example,

20 and not by way of limitation in the figures of the

accompanying drawings in which like reference numerals are
used to refer to similar elements.

Figure 1 is a block diagram of an embodiment

of a system for automatic or semi-automatic selection of

25 service or processing providers in accordance with the



Figure 9 is a flowchart illustrating an enbodi nrent of a nmethod for
collecting and storing service 5 provider attributes in accordance with the
present iwoeniyB1s Figure 10 is a flow chactrypidiusioeat i ng an
enbodi nent of a nethod for automatic selection of a service provider in
accordance with the present invention; and 10 Figure 11 is a flow chart
illustrating an enbodi nent of a nmethod for sem -automatic selection of a
service provider in accordance with the present invention. DESCRI PTI ON OF

THE REFERENCErglyg/ﬁ@AIigve%QiJOQQ 102 System Portabl e conputing device 104

Figure 2A is a front plan view of an embodiment
of a portable computing device in accordance with the
present invention;

5 Figure 2B is a back plan view of the embodiment
of a portable computing device of Figure 2A in accordance
with the present invention;

Figure 3 is a block diagram of the embodiment
of the portable computing device in accordance with the

10 present invention;

Figure 4 is a block diagram of an embodiment
of the stroke and image workflow server in accordance with
the present invention;

Figure 5 1s a schematic flow diagram

156 illustrating the automatic document processing in
accordance with the present invention;

Figure 6 is a block diagram of an embodiment
of a service provider selection module in accordance with
the present invention;

20 Figure 7 is a flow chart illustrating an
embodiment of a method for displaying a graphical user
interface (GUI) and collecting user preferences in
accordance with the present invention;

Figures 8A and 8B are a graphic representation

25 of one embodiment of the user interface for level of



Net wor k 106 Stroke and i mage wor kfl ow server 108 Conputer 20 110 Data
st or age
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automatic selection and provider attribute selection in
accordance with the present invention;

Figure 9 is a flow chart illustrating an
embodiment of a method for collecting and storing service

5 provider attributes 1in accordance with the present
invention;

Figure 10 is a flow chart illustrating an
embodiment of a method for automatic selection of a service
provider in accordance with the present invention; and

10 Figure 11 is a flow chart illustrating an
embodiment of a method for semi-automatic selection of a

service provider in accordance with the present invention.

DESCRIPTION OF THE REFERENCE NUMERALS

15 100 System
102 Portable computing device
104 Network
106 Stroke and image workflow server
108 Computer
20 110 Data storage
112 Coupling
116 Signal line
118 Signal line
120 Signal line

25 122a-122n Computers
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124a-124n Signal lines

202

204

206

208

210

212

214

216

218

220

302

304

306

308

310

312

314

316

318

320

322

324

326

328

Portable computing device
Stylus

Display device

Stroke capture device & module
Input device

Input device

Input device

Input device

Input device

OQutput device

Processor

Memory

Communication unit

Unique device identifier storage
Clock

Metadata module

Logging module

Document transfer module
Document creation module
Bus

Presentation module

Other applications

Other I/0 devices

Position bar & bookmark module



Signal |ine 25122a-122n Conputers 124a-124n Signal |ines 202 Portable
conputing device 204 Stylus 206 Display device 5208 Stroke capture device &
nmodul e 2Wolopussrisvi ce 212 I nput device;gl4 Input devi eerdefoilomets device
10218 I nput device 220 CQutput device 302 Processor

402 Processor

404 Memory

406 Communication unit

408 Document transfer module
5 410 Clock

412 Workflow module

416 Logging module

418 Other applications

420 Bus
10 422 Display device

424 Output device

426 Unique device ID

428 Input device

432 Service provider selection module
15 502 Inbox

504 Document

510 Clock

512 Back up server

602 User preference collector and GUI
20 604 User preference storage

606 Service provider availability detector

608 Service provider attribute collector

610 Service provider selection engine

612 Service provider attribute storage

25 800 User interface



304 Menory 306 Commrunication unit 15308 Uni que device identifier storage
310 dock 312 Metadata nodul e 314 Loggi ng nodul e 316 Docunent transfer
modul e 208d80DasBENnt creati on nodul e 320, Bus 322 Preseptatiponiomdl e 324
O her applications 326 Qther 1/0O devices 25328 Position bar & bookmark
nmodul e 402 Processor

802 Label
804 Label
806 Label
808 Label
5 810 Button
812 Label
850 User interface
852 Attribute
854 Slider bar
10 856 Position indicator
858 Position indicator
860 Position indicator
862 Button
864 Button

15 866 Position indicator

MODE FOR CARRYING OUT THE INVENTION

A system for automatic or semi-automatic

selection of service or processing providers is described

20 below. In the following description, for purposes of
explanation, numerous specific details are set forth in
order to provide a thorough understanding of the invention.

It will be apparent, however, to one skilled in the art
that the invention can be practiced without these specific

25 details. 1In other instances, structures and devices are



404 Menory 406 Conmuni cation unit 408 Docunent transfer nodul e 5410 d ock
412 Workfl ow nodul e 416 Loggi ng nodul e 418 O her applications 420 Bus 10422
Di spl ay dwwvizee/2450ut put devi ce 426 Uni ?éle devi ce | D 428Thepui/otheys ce 432
Servi ce provider selection nodule 15502 Tnbox 504 Docunent 510 C ock 512
Back up server 602 User preference collector and GU

shown in block diagram form in order to avoid obscuring
the invention. For example, the present invention is
described in one embodiment below with reference to
portable computing devices that are exemplified in a
5 hardware and software platform like the Amazon Kindle that
utilize electronic paper, e-paper or electronic ink
display. However, the present invention applies to any
type of portable computing device that can capture ink,
data and commands, and send documents electronically.
10 Reference in the specification to “one
embodiment” or “an embodiment” means that a particular
feature, structure, or characteristic described in
connection with the embodiment is included in at least one
embodiment of the invention. The appearances of the
15 phrase “in one embodiment” in various places in the
specification are not necessarily all referring to the same
embodiment. In particular the present invention is
described below in the content of two distinct
architectures and some of the components are operable in
20 both architectures while others are not.

Some portions of the detailed descriptions
that follow are presented in terms of algorithms and
symbolic representations of operations on data bits within
a computer memory. These algorithmic descriptions and

25 representations are the means used by those skilled in the



20604 User preference storage 606 Service provider availability detector
608 Service provider attribute collector 610 Service provider selection
engi ne 61MO03BIMI3dHSprovi der attribute stpgage 25800 UselPCiridpzi/awe7s WO
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810 Button

data processing arts to most effectively convey the
substance of their work to others skilled in the art. An
algorithm is here, and generally, conceived to be a self
consistent sequence of steps leading to a desired result.
5 The steps are those requiring physical manipulations of
physical quantities. Usually, though not necessarily,
these quantities take the form of electrical or magnetic
signals capable of being stored, transferred, combined,
compared, and otherwise manipulated. It has proven
10 convenient at times, principally for reasons of common
usage, to refer to these signals as bits, values, elements,
symbols, characters, terms, numbers or the like.
It should be borne in mind, however, that all
of these and similar terms are to be associated with the
15 appropriate physical quantities and are merely convenient
labels applied to these quantities. Unless specifically
stated otherwise as apparent from the following discussion,
it 1is appreciated that throughout the description,
discussions utilizing terms such as “processing” or
20 “computing” or “calculating” or “determining” or
“displaying” or the 1like, refer to the action and processes
of a computer system, or similar electronic computing
device, that manipulates and transforms data represented
as physical (electronic) quantities within the computer

26 system’s registers and memories into other data similarly
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represented as physical quantities within the computer
system memories or registers or other such information
storage, transmission or display devices.

The present invention also relates to an

5 apparatus for performing the operations herein. This
apparatus may be specially constructed for the required
purposes, or it may comprise a general-purpose computer
selectively activated or reconfigured by a computer
program stored in the computer. Such a computer program

10 may be stored in a computer readable storage medium, such
as, but isnot limited to, any type of disk including floppy
disks, optical disks, CD-ROMs, and magnetic-optical disks,
read-only memories (ROMs), random access memories (RAMs),
EPROMs, EEPROMs, magnetic or optical cards, or any type

15 of media suitable for storing electronic instructions,
each coupled to a computer system bus.

The invention can take the form of an entirely
hardware embodiment, an entirely software embodiment or
an embodiment containing both hardware and software

20 elements. In a preferred embodiment, the invention is
implemented in software, which includes but is not limited
to firmware, resident software, microcode, etc.

Furthermore, the invention can take the form
of a computer program product accessible from a

25 computer-usable or computer-readable medium providing
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25

program code for use by or in connection with a computer
or any instruction execution system. For the purposes of
this description, a computer-usable or computer readable
medium can be any apparatus that can contain, store,
communicate, propagate, or transport the program for use
by or in connection with the instruction execution system,
apparatus, or device.

The medium can be an electronic, magnetic,
optical, electromagnetic, infrared, or semiconductor
system (or apparatus or device) or a propagation medium.
Examples of a computer-readable medium include a
semiconductor or solid state memory, magnetic tape, a
removable computer diskette, a random access memory (RAM),
a read-only memory (ROM), a rigid magnetic disk and an
optical disk. Current examples of optical disks include
compact disk - read only memory (CD-ROM), compact disk -
read/write (CD-R/W) and DVD.

A data processing system suitable for storing
and/or executing program code will include at least one
processor coupled directly or indirectly to memory
elements through a system bus. The memory elements can
include local memory employed during actual execution of
the program code, bulk storage, and cache memories which
provide temporary storage of at least some program code

in order to reduce the number of times code must be

862



864 Button 15 866 Position indicator MODE FOR CARRYI NG OUT THE | NVENTI ON
A system for autonmatic or sem -autonatic sel ection of service or processing
provi der swootassrisbed 20 bel ow. In the {gllow ng descripptrijemii/hHme7pur poses
of

retrieved from bulk storage during execution.

Input/output or I/0 devices (including but not
limited to keyboards, displays, pointing devices, etc.)
can be coupled to the system either directly or through

5 intervening I/O controllers.

Network adapters may also be coupled to the
system to enable the data processing system to become
coupled to other data processing systems or remote printers
or storage devices through intervening private or public

10 networks. Modems, cable modem and Ethernet cards are just
a few of the currently available types of network adapters.

Finally, the algorithms and displays
presented herein are not inherently related to any
particular computer or other apparatus. Various

15 general-purpose systems may be used with programs in
accordance with the teachings herein, or it may prove
convenient to construct more specialized apparatus to
perform the required method steps. The required structure
for a variety of these systems will appear from the

20 description below. In addition, the present invention is
described with reference to a particular programming
language. It will be appreciated that a variety of
programming languages may be used to implement the
teachings of the invention as described herein.

25



expl anati on, nunerous specific details are set forth in order to provide a
t horough understanding of the invention. It will be apparent, however, to
one skil w0 om/basart that the inventiopycan be practi eedpedivouis7d hese
specific 25 details. In other instances, structures and devices are shown
in block diagramformin order to avoid obscuring the invention. For
exanpl e, the present invention is described in one enbodi nent below with
reference to portabl e conputing devices that are exenplified in a 5

har dwar e andsggggwab@egqunprnlllke the Amazon Kindle that utilize

el ectronic p el ectronic ink display. However, the present

invention applies to anYFﬁgﬂ%eOﬁ BAbLAbLA eABRBHL MR tdeY ges B%EHP§@OcaDtUFe
i nk, data and conmands send docunents electronically. 10 Reference in

the specificabiroiutemaone £rbork B "imRige’ BAsedbwdi RENbY . MTeRBSetRahga
particul ar feature, structure, or characteristic described in connection
w th the enbadwnestrFiguréd udéd d emblodiessit ofesgrtiecti 00t compirhees:

i nvention. The appearances of the 15 phrase "in one enbodi nent" in various
pl aces i bt he ppeciaflicat icoh roetaoleneorpsainigy ddvigeds ef02agladnt he sane
enbodi ment. In particular the present invention is described below in the
content of twnetdpski hed,apchPmpuetaresO8ndassheost ahd tvapenearkidoe

operable in 20 both architectures while others are not. Sone portions of
t he detalIedsaégéFl&ﬁ@nuﬂ@%%tsFeFﬁéﬂz%%?mn%%@n?é&|Q¥t%9%% §Fr3P§8r|thns

and synbolic representations of ra pn d ta hits w
y proel der computers 1553 558 urality o% portable

computing devices 102a-102n is wirelessly coupled to the

10 network 104 via respective couplings 112a- 112n. In one
embodiment, the portable computing devices 102a-102n are
portable computing devices including a display, stroke
capture capability and a wireless communication
capability. The portable computing devices 102a-102n are

15 adapted to receive images (e.g., forms or documents), add
stroke annotations to the received images, and send the
annotated received images. Embodiments of the portable
computing devices 102a-102n will be described in more
detail below with reference to Figure 2 and 3.

20 The network 104 is a conventional type, wired
or wireless, and may have any number of configurations such
as a star configuration, token ring configuration or other
configurations known to those skilled in the art.
Furthermore, the network 104 may comprise a local area

25 network (LAN), a wide area network (WAN) (e.g., the



a conputer nmenory. These algorithm c descriptions and 25 representations
are the neans used by those skilled in the WO

2012/ 0332Y628ROBA2IP2011/ 070675 data procegsing arts to ROSUPEAL/EW6TVel y
convey the substance of their work to others skilled in the art. An
algorithmis here, and generally, conceived to be a self consistent
sequence of steps leading to a desired result. 5 The steps are those
requi ring physical manipul ati ons of physical quantities. Usually, though

not necessarith¥erhB@se Oadybii emyt akehthe fioter@bnebeetai @ltHr paRENet i c
signal s capabl e of being stored, transferred, conbined, conpared, and

ot herwi se maatpukat &thidH st P Dy ededdceenv@y efdmminicaes, prhngiepal |y
for reasons of conmon usage, to refer to these signals as bits, val ues,

el enents, syahokberchmbadimest,tehametwobkrs0odmahdd bkpeer-to-peer It
shoul d be borne in m nd, however, that all of these and simlar terns are
to be associ aetdowkt-h thee 1beigmordpriafe mphysaéab deancpupésdano ape nerel y
conveni ent | abels applied to these quantities. Unless specifically stated
ot herwi sé asiappadest M eme P8l BovikbcaPBRUBEFaRioNE incpFkcifatted t hat
t hroughout the description, discussions utilizing ternms such as .
"processi ng" SeRA2p9" t FRg"@ oV ardgityuIt i A4t IGrendet €PPRRAGRLEPT

"di spl ayi ng”_or  the lik fer to the actjon.and f t
system  or SPRPFAFOMFect MonME oGt ®G GBOPOSTCPiar hiniboraves id

transforns data,represented physi cal (.l ectroni uantiti Lthin the
comput or 25 LyCrBARs PINEERath RN ELSF ReThhed B0 &' PR W0

2012 0552151 EGRL AL UDRU B P o B oL HOUALES i
storage, 1d r aRs 55508 @ méL SRL Y gV $ESe (SMS), multimedia messaging
service (MMS), hypertext transfer protocol (HTTP), direct
data connection, WAP, email, etc.
The computer 108 is a conventional type such
as personal computer or hardware server. The computer 108
15 is coupled to the network 104 by signal line 118. In one
embodiment, the computer can access and communicate with
the stroke and image workflow server 106 to initially input
a form for processing or verify processing of a particular
form according to workflow. For example, a user may use
20 the computer 108 to input to the stroke and image workflow
server 106 a document such as a PDF file for further
processing. Similarly, the computer 108 may be the
recipient of a completed form after all processing

according to its workflow has been completed. Computer

25 108 may communicate with a verification module 430 (See



The present invention also relates to an 5 apparatus for perform ng the
operations herein. This apparatus nay be specially constructed for the
requi red WOrpR#8831Sor it may conprise a gegneral - pur pose PCHAPLIENTO67S
selectively activated or reconfigured by a conputer programstored in the
conputer. Such a conputer program 10 may be stored in a conputer readable
storage nedium such as, but is not limted to, any type of disk including
fl oppy disks, optical disks, CD-ROMs, and magnetic-optical disks, read-only
menori es (ROWshurkandopracpesstrerer hasa (RANE) woERROME: sEERRAVE.0 gra@neti c
or optical cards, or any type 15 of nedia suitable for storing electronic

i nstructi onsyeeacly conpl estdtoud eanpybapleydiosim bis.processing of Bhe
invention can take the formof an entirely hardware enbodi nent, an entirely
sof t war e enbpdirtgctlar dorenbodimaitl y;ofbaputeg Qdith mighdwape rand: sof t war e
20 elenents. In a preferred enbodi nent, the invention is inplenented in

sof tware, whiaeh éledtudesi putdocameatt |d%i ead tntéimedbate sdsigiencisef t war e,
m crocode, etc. Furthernore, the invention can take the form
of a conput eFOpK&dPam ProdVel @ReE3sN b romtd S apeRidtidries &l &her

conput er -r eadabl e medi um provi din program code for use by or in

connect i on wPtRokec ALt BRa8e HRY KEAQW 1ReF AT exfCut i sGRTBRPLEGT S he

pur poses of this scri.ption, .a conputer-usable or. co ter readabl e nedi um
can be any aBbéF&ggé’ t* S At Qi ?l?mg'tlgfLBSJ ge?f&r‘ﬁ‘?ﬁn%&ae_,l bpagate, or
transport the program fop,use by,or 10 connection pigh the Lostpuction
execution system apparatus, “or “device. TRE" M8di am°cd’¥ be an
SRl ront ¢, BBUBTLIC, ¢ OPUIRA! noflBEh! OTBINGL L. 5h AT Cin0r N GRRduCt Of
10 system (or apparatus or device) or a propagation medi um anples of a

conput er ;¢ eadghh@niedituBd NGl ude argem E%%‘Btl%f PorOht O §t ahievARERN Y,
magneti c tape, a renovable conputer diskette, a random access nenory (RAM,

a read-only mepaEY 0ROV , TRe I is@ird KER0ARET Gk ABdkaNOoNS ty&al 1diesk.

Current exanples of optical disks include conpact disk - read only nenory

(CD- ROV, cofpatideissk doeddny itre (ot £ Wn ahddbV®. 408, a workflow

module 412, a logging module 416, and a verification module

430 (See Figure 4). The stroke and image workflow server

15 106 sends and receives documents from the portable

computing devices 102a-102n, maintains a 1log for

verification, and implements a paper like workflow and

processing the documents. This 1is particularly

advantageous because the stroke and image workflow server

20 106 implements paper like workflow for the portable device

user and handles the overhead of processing electronic

documents so that the processing is invisible to the user.

The data storage 110 is coupled to the stroke

and image workflow server 106 via signal line 120. In an

25 alternate embodiment, data storage 10 is coupled to the



A data processing system suitable for storing and/or executing program code
w Il include at |east one 20 processor coupled directly or indirectly to
menory elWeeat29038H5ough a system bus. Thgpnenory el emenP€TIRM11/AW6UMe | ocal
menory enpl oyed during actual execution of the program code, bul k storage,

and cache nenories which provide tenporary storage of at
code 25 in order to reduce the nunber of tines code nust

| east some program
be retrieved from

bul k storage during execution. | nput / out put or 1/0O devices (
including butthRekel bAlt eflaye KBYRFALAS setivelt aYs LYORAL REtdHKCeD4 etc.)
can be coupled to the systemeither directly or through 5 intervening 1/0
controllers. For example, iMeiwehkaadapterhatry atisedhresoppthrd datishe
systemto enable the data processing systemto becone coupled to other data
processi ng sgsbeageol 1l ennbe qunl herstaragd dicdgeecdeiiceesuthraaughlazon
intervening private or public 10 networks. Mdens, cable nodem and Et her net
cards are juEB.a The dditamteagently imvai habreotlyted cofmemetryode vadapt er s.
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or similar permanent storage device and media. Data
storage device 110 stores data and instructions for
processor 302 and comprises one or more devices including
a hard disk drive, a floppy disk drive, a CD-ROM device,
a DVD-ROM device, a DVD-RAM device, a DVD-RW device, a flash
memory device, or some other mass storage device known in
the art. The data storage 110 is used to store information
about workflow processing such as the processing logs.

The service provider computers 122a-122n are
conventional types such as personal computers or hardware
servers. The service provider computers 122a-122n are
coupled to the network 104 by signal lines 124a-124n,
respectively. In one embodiment, the service provider
computers 122a-122n access and communicate with the stroke
and image workflow server 106 to perform a portion or task
that is part of a larger workflow. In one embodiment, the
service provider computers 122a-122n include a client
application that interacts with the stroke and image
workflow server 106 to receive documents as well as other
information necessary to perform a task or portion of a

workflow. The client application is also responsible for



Finally, the algorithnms and di spl ays presented herein are not inherently
related to any particular conputer or other apparatus. Various 15

gener al - pyopopA3syst ens may be used with,prograns in aceerdamaeomweth the
teachings herein, or it may prove convenient to construct nore specialized
apparatus to performthe required nethod steps. The required structure for
a variety of these systens will appear fromthe 20 description below. In
addition, the present invention is described with reference to a particular

pr ogr ammi ng E@B@H%%eprbkdgs%H 88c@R@%%%LaB%geEhBEo@e%%%ﬁ?ﬁMfBEmQ%qgﬁP”ning
| anguages may be used to inplenment the teachings of the invention as

descri bed hepei ResuIks YRR VYt stroke and imaGbOWbekE18R0We Ry
enbodi ment of a system 100 for automatic stroke and i mage based workfl ow.

Ref erring nowokqQ Firger &llerithi spenbedt Meat adfscs 3 d 09 sRAPhasRS e a
plurality of portable conputing devices 102a-102n, a network 104, a
conput er 108coamsinriaed ianmd baageenor&héoweserives PRovideira sbapagerklO, and
one or nore service provider conmputers 122a-122n. The plurality of portable
conput i ngp devik@es 12@2aat02mh¢ stwigkst ess] ymegephedkf bowheed@enetGwitlorl04 vi a
respective couplings 112a- 112n. In one enbodi nent, the portable conputing
devi ces 102ac®02ioar e poe ¥ disnd ciompandngt devifiexrt vt udi fkpmedpgpilsey,
stroke capture capability and a w rel ess comyuni cation capability. The
portabl e conplifi fitf el icEEsl Gl A IR YaF @MABNAGa 5 et £ b & e kil é CRYdGEs

.g., f , dd st k tati to. th i i ,
(0t oSO | She 00 2L RS LA o 0, LIe Jeber g mes
ti devi -102 il |, .b i bed i detai | bel ith
comut ng deyes 10281070, i be deser) bed o or oot Lobel ovul 0
wired or q": rnlfe SEa?‘E‘?L.cHI{%J‘%gﬁ:n?}”yof“‘d"fpeerseg{ f@é“;%%é’&%&é?”gtﬁﬁ uge @ star

. 1
confi gurati1 on, okKen ring configuration or er I gurations known to

t hose skill edai r F e he 4. i a | oca
goﬂ@g&%%fa%?B_t?é@ Fﬂaﬁfe %)kﬂ3¥ %Egékl YsEREkSE s

area 25 network , wi de area networ k (WA .g., the Internet) |,

and/ or any otBehtilt lC YU Bkh it 3o Pabhpace9es1wh gyl tipl e devices may
comuni cate. In yet another enbodi nent, the network 104 nmay be a

peer -to-peer network. TheheetweikctO4rouydalrseohputeud edoto 1025 airke! udes
portions of a tel ecommunications network for sending data in a variety of

di ff erent convufiigatrieant prpd ofots.adnofetraanhotibef ueabodneenich tare bt wor k

104 includes Bl uetooth comruni cati on networks or a cellular comuni cations
net work ¥or sehndi hgmamedr etei vitegtddicer spedch  conversion, language

conversion, format conversion, spell checking, formatting,
OCR, proofreading, inputting to third party systems, image
extraction, document storage and retention, etc. The
service provider computers 122a-122n are configured
20 operate on an electronic document as an intermediate stage
of a workflow. 1In one embodiment, each of the service
provider computers 122a-122n and is owned operated by a
separate entity and each service provider computer
122a-122n provides a different type of functionality.

25 Those skilled in the art will recognize that there may be



10 as via short nessaging service (SM5) , nultinedia nessagi ng service
(MVB) , hypertext transfer protocol (HTTP) , direct data connection, WAP

emai |, etwo 2012/033215 The conputer,]08 is a convertirora11Hpps such as
personal conputer or hardware server. The conputer 108 15 is coupled to the
network 104 by signal line 118. In one enbodi nent, the conmputer can access

and communicate with the stroke and i mrage workfl ow server 106 to initially
input a formfor processing or verify processing of a particular form

accor di ng { oWt kb @necEl XTI USHIp YL USEr 20 {08, COUBYL A 1108 Lo

i nput to the stroke and i mage wor kfl ow server 106 a ocunen such as a PDF
file for fur%ﬁ@rsaﬁgcgé%wa@e %ﬁﬂﬂdﬁAaaoﬂimaﬁpnwyéeﬁléQSanaxr@@tyh%f

reci pient of a conpleted formafter all processing according to

wor kf | ow hasghega rearplatteeh bioaput enn2 % A0S ray he Orgam} icad epmfotzmd@r
verification nmodule 430 (See Figure 4) of the stroke and i mage wor kfl ow
server 106 toomputbkyst h@2gthatl@enor peorildet | an nbrReepassiengiafl ahpahti cul ar
form Finally, Conputer 108 mi ght operate on an el ectronic docunent as an

i nt er redifat epsvujderts aobpetekfbow askseven donttdiat soreadfloclheed by
capabilities of the stroke and i nage workfl ow server 106, and communi cate
directly wi thhpostabke avhpmadry weekidey B6Za-e0286. Finally, otheme
stroke and i nmage workfl ow server 106 is coupled to the network 104 via
signal |ine $mBodament seorhfi E&LVR W RFCYHES bo AR LdhpliE #Agldéwni ces
102a-102n. The str.oke and inmage wor kfl ow server 106 i ncl udes a docunent
transm ssi on'REJUAE 3BBE amegﬁf?%RﬁﬁﬁgﬁFéeﬁl? £ gh Fo@@Fﬁgenﬁaglémﬁﬂﬁ and a

ficat 430 (See Fi 4) .. The stroke and A
Server 15 iB%g‘ﬁEﬁEEWanaeﬁ%% A28 can SSRRBAFF RS Spofit ABLE Somit Fng

devi ces 40281020, IBL0LBLO%3, L891EaL YBHLUNGAL 0N rpaNdn| TPASIERLS S PaPer

| i ke wor proces cunment’s. hIS i s par

advant ageousbéggﬁovsvﬁ?é he tf-ggfvggg BEBOEaLRn ] QWseryeL, &Qaﬁgéaov | ement s

paper 1ike wor or the porta devi ce user an es t rhead

of prOCESS'ngoekQQEEOQbﬁ§%EH“§€B¢&é%’éP@$188§ BbRpeERI NG Jog i1 i bl e to
t he user. he data storage 110 is coupled to the stroke and

i mage workfl ow server 10ﬁl’ﬂh@u§lhgﬂlaé dydtend X Fliguae 2xmldeomateone
enbodi ment, data storage 10 is coupled to the

stroke and image workflow server 106, it should be

15 understood that there could be any number of additional

workflow servers, for example dedicated to other functions,

companies, institutions, organizational structures. A

computing pad 202 (See Figure 2) may communicate with more

than one stroke and image workflow server 106. Particular

20 pages or sections of a document could be associated with

different workflow servers. Also, portions of a compound

document can be forwarded rather than sending the entire

compound document.

25 Portable Computing Device 102




stroke and i nage workfl ow server 106 by the network 104. For exanple, in
such an alternate enbodi nent, the data storage 110 is an online storage Wb
service swohomsségmzon S3. The data storgge 110 is a nomcvgbztiihmersenory
device 5 or simlar pernmanent storage device and nedia. Data storage device
110 stores data and instructions for processor 302 and conpri ses one or
nore devices including a hard disk drive, a floppy disk drive, a CD ROV
devi ce, a DVD- ROM devi ce, a DVD- RAM devi ce, a DVD-RWdevice, a flash 10

menory device, or some oRheL MBS SIQFags FeW LR KNouN bR they ast. jEhe data
storage 110 is used to store information about workflow processing such as
the processi 8pbadmenth® rS@ME ¢ R dedoR@IPuUh§r §ed2da- 182nwane bpe
described in more detail. The portable computing device
102 comprises a computing pad 202 and a stylus 204. The
5 computing pad 202 displays an image and records any strokes
written on the image. The strokes are typically displayed
immediately on top of the image, just as if written by pen
on paper. The strokes are also typically captured as a
sequence of points or segments. Usually some timing
10 information is captured with the strokes and sometimes
pressure information is captured. “Pen up” and “Pen down”
may also be recorded with the strokes, indicating contact
with the pad versus proximity to the pad. In some cases,
the stylus 204 may have an identifier or a button or
15 different “ends” and this can also be recorded with the
strokes.
The computing pad 202 comprises a display
device 206, a stroke capture device and module 208, a
plurality of input devices 210-216, a camera 218, an output
20 device 220, a processor 302, a memory 304, a communication
unit 306, unique device identifier storage 308, a clock
310, ametadatamodule 312, a loggingmodule 314, a document
transfer module 316, a document creation module 318, a bus
320, a presentation module 322, other applications 324,

25 and an position bar and bookmark module 328.



conventional types such as personal conputers or hardware 15 servers. The
service provider conputers 122a-122n are coupled to the network 104 by
signal |iweoibasae1324n, respectively. |n,pne enbodi nent pciriyezmenwere

provi der conputers 122a-122n access and conmuni cate with the stroke and

| mage wor kfl ow server 106 to performa portion or task 20 that is part of a
| arger workflow. I n one enbodi nent, the service provider conputers
122a-122n include a client application that interacts with the stroke and

inggggs\é\fr kfl ow server 10§etf%rfrei%? VEoHo '%tiggﬁse{'elzlA asn ”ﬁf,. i nf, mation
y to performa task or portion of a 25 workflow The client
application egpdtsfhen?SEISItHE d&iputhg032408821931BaHR201 @AQG/S
embodiment, the display device 206 is an electronic paper
display such as manufactured and sold by E-ink. 1In other
5 embodiments, the display device 206 is a liquid crystal
display (LCD) or any other similarly equipped display
device, screen, or monitor. The display device 206
represents any device equipped to display electronic
images and data as described herein. The display device
10 206 is sized sufficient to show at least a small ‘page’
of information. In different embodiments, the display is
binary (only two different values for pixels), monochrome
(multiple shades of one color), or allows multiple colors
and shades. The display device 206 is preferably a
15 light-weight low-power display. In one embodiment, the
display device 206 uses reflective light rather than
emitting light for use outdoors and uses less power. The
display device 206 also has high resolution for displaying
information that might otherwise be displayed on paper,
20 but the device display device 206 tolerates update speeds
much lower than the 60 Hz refresh rates common with LCD
displays.
Aligned with the display device 206, there is
a stroke capture device 208 such as a digitizing tablet

25 or graphics pad. The stroke capture device 208 is a



sendi ng processed docunents, other processed information or results back to
the stroke and i mage wor kfl ow server 106. The client application also
control s wodofasiiss communi cati on between the service pcouptiaromenputers 5
122a-122n and the stroke and i mage wor kfT ow server 106 for control, error
handl i ng and other functions. For exanple, the client application may
comuni cate with a verification nodule 430 (See Figure 4) of the stroke and
i mge wor kfl ow server 106 to verify the status or conpletion of processing

10 of a partigylartf WdfsiHq tHESEEVIGE DY o¥i dEt rakbiyin :;Eti% Cot| QE]E;ﬂrat 608

(See Figure 6) for processing statistics related to performance o

particul ar j@Bnsing device with rdte S8&¥E G P QWS HeOHBYYRY, SHd2da,122n
are configured to performany of various functions such as but 15 not

limted to textateusACERE €OB¥EAG.ONThéasgHaRe €apvarsi asvikerpes is
conversion, spell checking, formatting, OCR, proofreading, inputting to
third party sypakire,of segepexinigast rokesdocmmehe st prage andrreféngean, etc.
The service provider conputers 122a-122n are configured 20 operate on an

el ect roniic doruotherasmad emetndr.nedihat e tatodkpe afptauvwrdévoee 2A8one a
enbodi nent, each of the service provider conputers 122a-122n and i s owned
operated by aesepar ps &hei sEyans €8dh aget Wiase gaand wekor omphf éeienta- 122n
provides a different type of functionality. 25 Those skilled in the art

wi || recogni k@ GaRRUThEFEOTRY 256 1 WA ROYZAGI S 3R dpCTH P Bre 06 ST
funct | onal | {§E60E PARt h alBariR ySBPoiFalent SAPPLPHUCLEY S £ detst ho.
service provider conputers_1 2a-%22n Erovide fé\n%r ket(gl ce inS ich 5

orovi der & coRPBLBOFSr Vi 5OKE HPUrBSCERAE APevaithca B0 5y TRESLEFBRe and

[ fl 0 i di t ' id

| age, MOl | OV FELEE OB LA oo RUNSECSOHACL PRI RS 5B oVt de

i mage wor kT | oW 3Q6YeImpl6mdhd, CORTURIGRIG dideChly Well L0 apytabl g

conputing devices 102a-102n. I'n many instances below, the term "service

provider” i Sdﬂﬁﬁgikekeh@m{f&%ﬂéﬂb’ed 02 &f 85 1HO LYUGH &M VESE, PEeyl. defn
conputer 122a-122n. Al t hough the system of Figure 1 shows

only one strgketngd dntpsei mofiKf ltole sEFyRe cdifsuid dehawed2 b8 ikbs umgeest ood
that there could be any nunber of additional workflow servers, for exanple
dedi cat ed tosenhhersf uheti ersuraohpariizesitd NHrid ute vNBca Orgasi zabnondl
structures. A conputing pad 202 (See Figure 2) may communicate with nore

t han onelSst r akelirgite ipvagd workéhbacser ven YEI6 anpPaheircainbpdiment, the

stroke capture device 208 is a plurality of more complex

sensors that return an indication of pressure, location,

time, and even a stylus 204 ID number or type or indication

if a button is pressed on a stylus or the stylus has been

20 inverted, e.g. toerase. Some sensorsmight returnmultiple

points of contact. The stroke capture device 208 is either

part of or adapted to communicate with the stroke capture
module 208.

In addition to the stylus 204, the computing

25 pad 202 provides a plurality of input devices 210-216 to



20 pages or sections of a docunent could be associated with different

wor kf | ow servers. Also, portions of a conpound docunent can be forwarded
rather thao2sendsng the entire conpound ggcunent. 25 Portahbmifores i ng
Devi ce 102 Referring now to Figures 2A, 23 and 3, an
enbodi ment of the portable conmputing device 102 will be described in nore
detail. The portable conputing device 102 conprises a conputing pad 202 and
a stylus 204. The 5 conputing pad 202 di splays an i mage and records any
strokes writ EﬁBu@”c&HﬁahH%ge Adh&n Sl %P%ﬁ;fu%et ?éﬁ' Cé'%;yrsd& @& 210

i mredi ately on"top of the inage, just as if tén by pen on paper. The
strokes are ghsghd XI%TC@M;% wehér%ﬁt§n§WQ©Q whe RAUSS- 1A J TGRS,
Usually some timng 10 information is captfured with the strokes and

soneti mes pressueempitengephan202 sapind &k . Pam wpe amBodRardowtheray

al so be recorded with the strokes, indicating contact with the pad versus
proximty toftiketphdttbn 2a0ecaasee, sthecskey d®r2@4shaythdueaardi ondent i fier
or a button or 15 different "ends" and this can also be recorded with the
strokes. 5 put the compu¥hegcpapul? nin pde 2D hockhnprinsedep reissidayfodevi ce
206, a stroke capture device and nodule 208, a plurality of input devices
210- 216, a canmépadersdugr@tarputo 2ougeviee QQmpuélpgo@é§s@I023@>Lff-a Renory
304, a comunication unit 306, unique device identifier storage 308, a

cl ock 310, aS%P%la?‘atFrBHLﬁjez FONLLO L kdiengPRBAGHO™E, the FSaFHhE 18 ansf er
nodul e 316, aocunent creatjon nodule 318, a 20, a presentation
Todul & 325 SPAGIIGBENERURHSeaB8S P ARteAR SbR N OAPDY ety BT
nodul e 328. eferrin Fi gures.2A and

enbodi ment fért%%d%%&m 33 oA B0 T SRR T et Ban RERE 1 Phe

di spl 0 I fo d and
o by B nR? e indRe LECHARL S OO0 o aesgi&%?e B DB S i

R I AR

screen, itor s ‘any  devi ce equi pped

to di spl ay ebeegtd PIbs itHRO8Se 2Nh @%b%s@%ldﬁﬁﬁblal)ﬁ@x'&%&@é\ ofﬂ%%e@h%ﬂ'say
device 10 206 is sized sufficient to show at | east a snal page' of

i nformation. phBedi féepent ieahggdi BEMNM Hodligedt SpI®ods sbdﬂenred (e ¥rtwo
di fferent values for pixels), nmonochrone (nultiple shades of one color), or
all ows nmul ti phiélcaleacyramt sttadesthdbhe dnppltayedevdiee 206ustpnef arably a
15 merely one embodiment for the plurality of input devices
210-216 and that Various other configurations of fewer or
more buttons or input devices are within the spirit and
scope of the present invention. More specifically, in
another embodiment, the computing pad 202 has very two (or
20 no) buttons because buttons may interfere with the device
being perceived as paper-like.
In such an embodiment, strokes and other
metadata will be continuously transmitted as long as there

is network connectivity. The completion of a page or set

25 of pages might be indicated by pressing a ‘submit’ or



15 Ii ght-wei ght | ow power display. In one enbodinent, the display device
206 uses reflective light rather than emtting light for use outdoors and
uses | esswpewy0332lRe di spl ay device 206 abso has hi gh r @EdlIB2610A706TY

di splaying information that m ght otherw se be displayed on paper, 20 but

t he device display device 206 tol erates update speeds nuch | ower than the
60 Hz refresh rates common with LCD di splays. Aligned with the display
device 206, there is a stroke capture device 208 such as a digitizing
tablet 25 or ‘ge3apbicesppadonThe i PR, CaRt Hhe rdemh ¢ep2Q& ¢ iSoms dIPRhact
sensing device or an el ectromagnetic or |light sensing device with receivers
that coul d beispougedb@la@ie id aid@dnAgt Berdkepl ay thHwsstrokeonsphaie
device 208 is capable of accepting strokes fromthe stylus 204 or a finger
5 or other ioplhesesatbmIbeishr ofethapiéppeogeiate d6Bai.s @hsersskifldedt he
stylus 204 and has resolution sufficient to capture recognizable
handwr i ti ng andtipeiant gl ahd estdrizi dbiatgsird @ vaeiewyodifndhf fediespl ay
device 206 is equipped with a touch screen in which a touch sensitive, 10
transpar ént PaBRBRrcEt sCPRE 1guradd asfs df epl hadepiesa2dsy |of ohaput
enbodi ment, the stroke capture device 208 is a digitizer manufactured and
sol d by WacoAf¥acesSLial0THl Gnot HRT eRFSHPIETt , 2PRENSET okRNELBREREL@BVI ce
208 is sinple sensors._that return horizontal and vertical posjtion of 15 a
Sl o poi bt SBF LEBREatt DOFROperORnBOHEr BRGoBNARY CEPRo LoF T SRETEL: dr e

devi ce 208 ig a glurgé%tx qﬁang{%l%o I!%x gﬁgsgrs that return an i ndi cation
of pressure, ?Sgagi%n, Pi e 2 2rid Sevér fa s?ty us$°502 R Ha5Er 6r ta§88 or

i ndi cation i traen i r A tyku as. 20
nver ced, e, P I phiel SRAERARS At e ot DEGR, St Enl0R EED,

contact.jglhe;shr gke e3Pty e daMics,L08 is either part of or adapted to
comuni cate wth the stroke capture nodule 208. In addition to the stylus

204, the conputing inpukeg@NFARESHORS SHOWS FRgOFEUsE, 2Me BaldK St gautton
210 on the top edge of the conputing pad 202 when selected turns the

conputi ng padf 26Re atommat Ohd . pdd 20 iensediviant Thieheombligt nupten2820 can
be selected for a short duration to
includes the camera 218 on the back side and an output
device 220 on the front side. As shown in Figure 2B, the
15 camera 218 is positioned with its lens facing outward on
the back side of the computing pad 202 in the upper
left-hand corner. The camera 218 is a conventional type
such as those available on cell phones or notebook
computers. The output device 220 is on the front side of
20 the computing pad 202 and shown in Figure 2A. The output
device 220 is a device for displaying small images and is
used as the camera's viewfinder. In one embodiment, the
output device 220 is an organic light emitting diode (OLED)

and is only operational when the camera is operational.

25 In another embodiment, the output device 220 is used to



5 put the conputing pad 20 in sleep node, and depressed for a | onger
duration to turn the conputing pad 202 off. A second button 212 controls

t he oper avpan12gB321Re camera 218 and whenpgel ect ed cause®CTHR2UHNBOE 218 to
capture an inmage. A third button 214 when sel ected indicates that
annotation 10 of a docunent is conplete and the docunent should be sent by
the conputing pad 202. A fourth pair of input buttons 216 allows the user
to transition to a next page or previous page, respectively, of a docunent.

Those skill edntiheadkt tWel 5th€GE00E 2€né hidvidesudmpil : deVieRT s RW ons
are 15 nmerely one enbodi nent for the plurality of input devices 210-216 and

that vari ouscemhpatiegnbpagur @t inikspolvefresgd 08 oy thidioNs 29r wheptle rdevi ces
are within the spirit and scope of the present invention. Mre

speci fi cal | ythencanot hiéngendbd@iORend s ritdtewcokputrinmeg: tpadi 292 Hasheehert wo (or
20 no) buttons because buttons may interfere with the device being

percei ved astpepepmbikéngl pasugZhilahsesbodimgntr secekedngnd obhepumst adat a
wi || be continuously transmtted as |long as there is network connectivity.
The corrpl%tu dﬁce;meatpa@é%r Jboses5 sofl lgRsesi i e det i vidl aregosyigeessi ng
a 'submt' or ‘'reject' button on the pad, or there may be regi ons on the
di spl ayed pa§Ba&rith aERIMTY §?r%¥é§lﬁ6yt%%§@dﬂ§g¥%1 ﬁé}?%éédéﬁﬁﬁp§§l on of
t he appropriate dat Those skill d in art ize that are a
Variety of dPFFERNEhE SR IBEE EnabEa talPonbe BT NG FﬁFaPP?—yu& ' nput
devi ces 210- 16 Fo X not her. _confiquration o S utton for
power and on BﬁFFo Zﬁo © ugﬁ??; % g conﬁgéga%plgrﬁVlge ?E l%‘ottfr:lhoose a
page anong amggﬁgglgé pages dependi ng on the position of t he finger
10 and one or nore b eferrlng now al so to Figure 2B, the back side

of the cgyputing pad 202Rb%e§|}9% nbl€a £98PLY | iy PAd ﬂo%hbnféhlg?%ﬂn@e

canera 218 on the back side and an out put
components of the computing pad 202 are described.

The processor 302 comprises an arithmetic
logicunit, amicroprocessor, a general purpose controller
or some other processor array to perform computations,

15 provide electronic display signals to display device 206,
and detect and process stroke inputs. The processor 302
is coupled to the bus 320 for communication with the other
components of the computing pad 202. Processor 302
processes data signals and may comprise various computing

20 architectures including a complex 1instruction set
computer (CISC) architecture, a reduced instruction set
computer (RISC) architecture, or an architecture
implementing a combination of instruction sets. Although
only a single processor is shown in Figure 3, multiple

25 processors may be included. The processing capability of



device 220 on the front side. As shown in Figure 2B, the 15 canera 218 is
positioned with its lens facing outward on the back side of the conputing
pad 202 iwothe/a3ppér |eft-hand corner. The canmera 218 i CA/IeIMVOTTONA

type such as those avail able on cell phones or notebook computers. The
out put device 220 is on the front side of 20 the conmputing pad 202 and

shown in Figure 2A. The output device 220 is a device for displaying snal
i mages and is used as the canmera's viewfinder. In one enbodi nent, the

out put devi cehd28ompud Yy GHU C2 02 Ghh yepkt tiikd tdidde (SAFEdrentdgl ghenl y

oper at i onal

when the canera is operational. 25 In another enbodi nent,

t he

out put devi ceig2pQaiys aSedmages ndhdattthd heesbaldihgof st hekdeviaed sidle as:

whet her the conputing pad 202 has power and is operational;

conput i ng patr262mhas ivet abrdt mokeect iThe professigtderaphbe 1ddnpmtighdg pad
202 is sending or receiving a conpound

10

15

20

25

be enough to perform more complex tasks, including various
types of 1image processing, stroke processing, or
recognition tasks. It will be obvious to one skilled in
the art that other processors, operating systems, sensors,
displays and physical configurations are possible. The
computing pad 202 also includes an operating system
executable by the processor such as but not limited to
WINDOWS®, MacOS X, Android, or UNIX® based operating
systems.

The memory 304 stores instructions and/or data
that may be executed by processor 302. The instructions
and/or data may comprise code for performing any and/or
all of the techniques described herein. The memory 304
may be a dynamic random access memory (DRAM) device, a
static random access memory (SRAM) device, flash memory
or some other memory device known in the art. In one
embodiment, the memory 304 also includes a non-volatile
memory such as a hard disk drive or flash drive for storing
log information on a more permanent basis. The memory 304
is coupled by the bus 320 for communication with the other
components of the computing pad 202.

The communication unit 306 is coupled to an

1)

2) whet her the



5 docunent; etc. Those skilled in the art will recognize that there may be
a variety of additional status indicators beyond those |isted above that
may be pawb 20f23bmsout put device 220, orsphat status m gotrsbsipomerded

t hrough the main display 206. 10Referring now also to Figure 3, the
remai ni ng conponents of the conputing pad 202 are descri bed.

The processor 302 conprises an arithnmetic logic unit, a m croprocessor, a
general purpose controller or sone other processor array to perform

conput at i ons 418 RLOYIHIE Bl EChEINBS odi SRhaw 191 S tGnish GPhautdeiree 206,
and detect and process stroke inputs. The processor 302 is coupled to the
bus 320 for eephMRlicaldlidh Wik bt t Be ot pRARRNt S pbritherspMpUtieRg pad
202. Processor 302 processes data signals and may conprise various

conputi ng 20pakehickectoiesct N6huth BB ean€ONPLRX 0 NSt IMhed E6AMEAE caeRu er

(G SC) architecture, a reduced instruction set conputer (RISC
architectureunat adcaircdl t@es i & rany canerd 1 Mip @ seordiintatinadnreteirdtquct i on
sets. Although only a single processor is shown in Figure 3, multiple 25
processors naypmpeundciadedenThe plocessiemypocapahit i theofomnheicetrpwni ng pad
202 may be limted to supporting the display of images and the recording
strokes and vhéttraRenise¢bides ¢t rdled i Theapseedssihg feapavilkeless ght be
enough to perform nore conplex tasks, including various 5 types of inmage
processi ng, SPPBKBIFAGIOISYhEN Bt AFELE§REIBR- t abk SRt ?mgaélawitous to

one skilled ip the art that other proce rs,. operating s ens, Ssensors,
di spl ays andt ﬁysF&%mWﬂﬁﬁQRﬁHQui%ﬁ%taréagosﬁqgiﬁéa%eg%oﬁggPFﬁﬁoﬁ§§’202
al so includes_an _operati syst 10 executabl e. by the processor .such as
Bt ot 1 1 EEaReRevRhEE Y T SRR P e 6188 iy REPE T ARk, 201 g
syst ens. e I, 4 es | I P (o] ta
That oy be BledSted gt s RBER s PR P ohE e 0P A B e Ly

conpri se_codentei4Rer f ar meag 130 andmtldc o 1678 teFhR5gEeS des i bed
304 may be d

herei n. The nenory a dynam c random access nenory (DRAM device,

a static randeAHaagessd e yv{ tdMiGea E&BSH1ARN®SMNMER iEQNE oBisher
menory device known in the art. Tn one 20 enbodi nent, the nmenory 304 al so

includes a ngatvekat i secHendsy wiuchsasra haedsdigihgr beevakef | ashsgri ve for
storing log informati on on a nore permanent basis. The nenory 304 is
coupl ed by thelbusedi@ frerssczonmmi satvvonewi(MMS)he hotdert eotponensseaf t he
conputi ng pad 202.
15 protocol (HTTP), direct data connection, WAP, email, etc.
In still another embodiment, the communication unit 306
includes ports for wired connectivity such as but not
limited to USB, SD, or CAT-5, etc. The communication unit
306 links the processor 302 to the network 104 that may
20 include multiple processing systems. The network of
processing systems may comprise a local area network (LAN),
a wide area network (WAN) (e.g., the Internet), and/or any
other interconnected data path across which multiple

devices may communicate. The communication unit 306 also

25 provides other conventional connections to the network 104



25The comuni cation unit 306 is coupled to an WO

2012/ 03321530PCT/ JP2011/ 070675 antenna and the bus 320. An alternate

enbodi nenvo 20fp3gnsUNni cation unit 306 provi de a portTiiezo1doroert

physi cal connection to the network 104. e conmuni cation unit 306 includes
a transceiver for sending and receiving 5 conpound docunents. In one

enbodi nent, the comrunication unit 306 includes a W-Fi transceiver for

Wi rel ess conmuni cation with an access point. |In another enbodi nent, the
communi cati Ogotink s BOGpLACLUIES 7: BhUCIRBLNG! dphERRSGCLYChl QE aMheleSS

comuni cation with other devices. In yet another enbodi nent,

comuni cat i OfedRblk3P6otBebudesuances |t By 1 6 0MMEmp CaiteRs diarsae war for
sendi ng and receiving data over a cellular conmunications network such as

via short negsagi Be s@erea oMo ,tidbéi SRl acaHeSBAGHRY 5T Vi ce (MVB)
hypertext transfer 15 protocol (HTTP) , direct data connection, WAP, enail,
etc. In still another enbhdi genputtiheg pannmiolcahcandes ttdd@gendoudas ports
for wired connectivity such as but not limted to USB, SD, or CAT-5, etc.
The commini cahiigneunietvi®@6 ildemksi ftimr p? @8 essire 30@npwt i he patdwdPbk 1G4 t hat
may 20 include nultiple processing systens. The network of processing
systens nmay €6Hpledeta Itbeabugr 82 thdtonvmnovild)the sunf dee atdanhefwerk (WAN)
(e.g. , the Internet) , and/or any other interconnected data path across
which nul tipFe @&PedesSIMBPRIHTRINGEaPESIPRe cERMATT ATRRAMEREB0EDE so 25
provi des ot her conventional connections to the netmo%k 104 for

di stri buti onSbPTRPRELS (FAT LTbY ALY Ny SECIARE FPFebREAREPAGVYEES s such
as TCP/ I P, HT%P H}TPS agﬁBSNWPIas mﬁllhbe und B?to%d to %Foseuskihled in
the art. The* SHBﬁ ﬁﬁﬁ pad~202 |HCI388§ Stor & greLts &ue dédi'ce

| denti {167 3080108 GOMRYLING PAbPAZ, 5 LOURL L £ theoPlge 38D Lo pr ovi de
the unique identifiér to other conponents as needed. Tn one enbodi nt, the

storage i s rea | L t qrd unitque; deyi ihd i fi 308.
In angther eﬁbgﬁ?ﬁgﬁivfggeﬁﬁ%?éﬁg %%hpg%%??fiegﬂgt%gagggggé'?@g% the

nonvol atile ébﬁbﬁﬁ@n%tﬁéiir@za thbive KanPghdatderkeyr Pak rendd iissudeeaf ul for
the conputing pad 202 to have a unique identifier that is used to indicate

where strokegoweheiketer dety $OroNasi PUseCBIHARAL i Psot ogelisusl n one
enbodi nment, the unique
communication protocols. In one embodiment, the unique
15 identifier is the hardware MAC address of a network chip
in the computing pad 202. The unique identifier 308 may
be an internal part of another functional block, such as
the communication unit 306, or in nonvolatile storage in
memory unit 304. In another embodiment, the unique
20 identifier is a unique ID associated with a memory card
on the computing pad 202, in that way association with a
particular device would move to a different device when
the memory card is moved, which might be an expected

behavior. Unique identifiers are useful for a variety of

25 operations, but typically do not provide much security.



15 identifier is the hardware MAC address of a network chip in the
conputing pad 202. The unique identifier 308 may be an internal part of
anot her fwoebizmnsadisbl ock, such as the cogmuni cation uni tc3082010070675

nonvol atil e storage in nenory unit 304. Tn another enbodi nent, the unique
20 identifier is a unique ID associated with a nmenory card on the conputing
pad 202, in that way association with a particular device would nove to a
di fferent device when the nmenory card is noved, which m ght be an expected

behavi or.  Unygue,0@nihliff @é%é’%%fxuéxéxﬁgrlg aféﬁi]o%t}{mﬂ_%%éd%&%%ﬁ{e@& but

typically do not provide much security. Hardware MAC addresses for exanple
can be imtapedikesot NehudeykCes. sdhds inks $a30EBhIdTRS Yiakudahl geta 2ave a

devi ce associated with a pair of keys froma public key cryptography
system suchadsoB%Atld WAtdneaenpadinest, ks 5 Lasutd ngupad 20%eys
manuf actured with or configured wth a private key and the public key

di ssem nat edcrybengtraphgospetieng padh 202 RSAM.USEnidrse piiboatiendcety, ftore
digital signatures of strokes, inages, |ogs, or other nedia originating on
t he devi ce. Gbheus imgypasde2d hel puanwt datyud1€d twil e goadidlyured aithhe
public key may al so be used to provide secret communication with the

devi ce. Use afprhwadevkey publ Fhekeyblor kagrdpssemiwatied.i nitherhéhgccess

of others to page images or_netadata intended solely for a particular
conputi ng pa8°oPORtingTIREE| 62k 32D WS thhvRriVahEl X8ppef @hddpedtirdes an

i ndication of ,local time for the conmpyting pad_202. In particular, the
clock 310 i sShgBATHESS o d& I tli"ﬁ‘@ea{)' wWhPEE ' cotbodtd Sdocifdits are

d. This tinme.value js also. st ith data in.the |ocal Log 20
Fi Tos usi ng Phashogyig hbdhie 5% Sne CrBkkS 4oy e St aiG wofbuni cat e

this infﬂfna&509e£9f§h§ugﬁqggé§gt The public key may also be used to

provide secret communication with the device. Use of the
device public key for encryption will limit the access of
others to page images or metadata intended solely for a
particular computing pad 202.

15 The clock 310 is a conventional type and
provides an indication of local time for the computing pad
202. In particular, the clock 310 is used to provide a
local time at which compound documents are processed.
This time value is also stored with data in the local log

20 files using the logging module 314. The clock 310 is
adapted to communicate this information to the processor
302 and the logging module 314 using the system bus 320.

The metadata module 312 is software including
routines for extracting metadata from a document and

25 storing metadata as part of a document. In one embodiment,



302 and the | oggi ng nodul e 314 using the system bus 320. The netadata
nodul e 312 is software including routines for extracting netadata froma
docunent WOROR2A38216r i ng netadata as part39f a docunent. PCH/JIBZE1/BTHTI nent ,
the netadata nmodule 312 is instructions executable by the processor 302 to
provi de the functionality described bel ow for accessing both inage/ page
net adata as wel | as docunent netadata. |In another enbodinent, the netadata
nodul e 312 5 soft routines for presenting the user interfaces, capturing

stroke inforgpti REtadBtarReding {52NA N6 sAQEEINSs B uaidbT€68) theg at
t he portable conputing device 102) docunents according to the workflow. In

one enbodi neptoctheoresgrlalcappodibe 3 fishcdiaredl i ty e drEMyy bed 0304 and
i s accessi ble and executabl e by the processor 302. In any event, the

nmet adat a nodfibe Bd@e$siadapited ihargedpepey abitakadzda s omlhiacatibonmeint-h t he
processor 302 and ot her conponents of the conputing pad 202. The | oggi ng
modul e 314 imesoeflafare I[ncineihgr Enbodiners, fidre oredatdatp aeduslteoBildg | ocal
logs in the menory 304, and nore particularly, in a nonvolatile storage
portion of taefkensPRt3ngs | dogne PERFRIIEND , &R |08QrnginbaLfacss4 is a
set of routines executable by the processor 302 to store netadata in an
ent angl ed haSAPEHAIIRED B&FOHE 20 i RmRR nPPAd 2O2t4Rd t hEeBEAHRe and

i mmge wor kfl qw server 106. The. | oggi ng.nodule 314 is rticularly. critical
Lo ST vt d6. vaPERTEREPor T ik T or ERABBfitar it BT HHaaE | SREPUEASEne

enbodi nment, the.log ba nguIe 314 alsodanI%de% routin for Rublishing or
storing in dengSb?IC?y avarta FeaFggétﬁgﬁ'oﬁ tﬁg H@f K*%he Po&?eof its
particul ar CQHBHE&ﬁ%ngggt@%?%xet%ﬂé)ﬁ%ggﬁegggﬁ'tjﬁs 314 ey £l LRy e bus

320 to the processor , the nmenory e comruni cation unit 306.
10 304 and is accessible and executable by the processor 302.

In any event, the metadata module 312 is adapted for

cooperation and communication with the processor 302 and
other components of the computing pad 202.

The logging module 314 is software including

15 routines for creating and storing local logs in the memory

304, and more particularly, in a nonvolatile storage

portion of the memory 304. In one embodiment, the logging

module 314 is a set of routines executable by the processor

302 to store metadata in an entangled hash-chained log at

20 the computing pad 202 and the stroke and image workflow

server 106. The logging module 314 is particularly

critical to provide verification of workflow completion

in transactions. In one embodiment, the logging module

314 also includes routines for publishing or storing in

25 a publicly available location on the network the logs of



The docunent transfer nodule 316 is software 5 and routines for
transmtting and receiving docunents fromthe stroke and i mage workfl ow
server 108020r/@38Nér enbodi nents, the dogynent transfer PEDOB2E1/BNE67Sends
and recei ves docunents as formatted nessages from any other computing
device such as but not limted to the conputer 10 108, the stroke and inage
wor kf | ow server 106 or other portable conputing devices 102. The docunent
transfer nodule 316 is coupled by the bus 320 for conmunication with the
processor 302t§ﬂ;|§1a£b§cﬁQHHU@bﬁphi:QﬂgUﬁéa 205, Thee degyBiY rddnss arn 4nodul e
316 is responsible for 15 transmtting and receiving the docunent or
formatted nessageuplombha ot B0Q pad RdD rsueds &sr B0 2 mehle, mEmbe y
transfer, XMPP or special purpose application. In a first
enbodi nent, B8hé,deadnehte tacamsfrercanodoth euBi® BO6cl i ent software operati onal
on the conputing 20 pad 202 that nmaintains a directory structure that
serves as an inbox. The @beudentmenansfrensifedumed®ie gives sdechiwatrs from a
correspondi ng i nbox on the stroke and inmage workf|ow server 106 to this
directoryd OARE zoweEre@dton hraREML {50 o NE Hee RVHHLRY (i HYMEPDR FHaT been
25 annotated and the user inputs the submt instruction, the WO

2012/ 03321535PET/SIFVIY/ 6706 75D UK thths FEF VRdut €6 316 TenBYES Tt he

docunent fromihe.directory structure and transfers it t he stroke and
nmge. vor ki | BRPOEHPERCE00 S5y AMIHETE JrAtEr RgPORALS EBoREmamm Bk et
the docurment transfer d%crlrl?ndell%llte%?élsfs fosrn?a{“cte%&arh's é@rﬁé‘tftré‘%.t ?'ns cgpabl e of
recei vi ng ang-sendi Ng e-nai 1 s having attachnents. 2 e fmi P PEnthi s

oper abl e on {:Qﬁﬁ’t%‘&iﬁ%gﬁ%ﬁ%ﬂ gsssweﬁgttc;gm%& e fibt QSQB%IE%POP or

| MAP pr ot oco 0 falFk to ma ents, an e conputing pa

configurgg t9oHse gt RerokI&d ﬁﬁ§§@9§%r]?:'f§oiwn s%rfvf%ffmioé hgrcgpBULi ng pad

202 can directly use, e.g. an attachiment of image files. The nessages are

in a format phatabgeUiddp OIS §&eices tihe .commd idikpesch202rafs@era pdf
docunent. Alternatively, a special mail server could provide conversion of

messages so mbdtleh®l 43 spadugaes mptt Hebdst 32 6 Hepoebmiuntiicpltd Jrowt@hs. |1 n
the case of nmultiple devices being used in a workflow to distribute work
t hat must onthebeprdoessence3® gandsthe tloemdepara st ahinint- B6% .deftei bed
above, using | MAP is advantageous. Miltiple devices 102a-n may be
configured agochingnts windgnsfer module 316 is responsible for

15 transmitting and receiving the document or formatted
message from the computing pad 202 such as by email, file
transfer, XMPP or special purpose application.

In a first embodiment, the document transfer
module 316 is client software operational on the computing

20 pad 202 that maintains a directory structure that serves
as an inbox. The document transfer module 316 moves
documents from a corresponding inbox on the stroke and
image workflow server 106 to this directory. Once a
document in the inbox of the computing pad 202 has been

25 annotated and the user inputs the submit instruction, the



20 the sane | MAP server and "usernane.' The group of devices 102a-n mi ght
display all fornms in the "inbox." Once any user on any device 102a-n marks
t he formwe 20msassed’ the device novessyt he nmessage outrcwfiprhi€oioeyox’ and
perhaps into a 'processed box on the II\]?A server. \Wen the other 25

devi ces 102a-n check the "inbox' on the | MAP server, they WO

2012/ 03321536PCT/ JP2011/ 070675 will determ ne that the pages are no | onger
present and will no |onger display them Wen a pad needs to send a page or

strokes or UHBEhHleﬁtp@E%%%Qg e dPKES 1 d PEmBIY LR A c@fe AP FBH ltﬁ%l i ent

and send mail, perhaps w the pages 5 1n a directory structure that has

been conpresgedeand rGOBRIMRE UrH OCardd St PEhEfbIse.it to the stroke hRga third
enbodi ment, the document transfer nodule 316 is a routine for performng

file transfeimayar weukfilidwe daranst eroeetbpdsuedneke pisee 4 fpve docunent s
10 on and off the conputing pad 202. The conputing pad 202 could run an
ftp, http, or webdav sertara artatdhembdeMincast caleddpusheart pubhsdecunent s
on the computing pad 202. The conputing pad 202 could al so be configured to
get or pdst medudecih®rtssabc-am ektdrirealt séeveis Ggainleiod fepeikting, 15
rsync, webdav, or another protocol. In a fourth enbodi nent,
t he docunent apd@esidingrediied 131Baving &l taphmenhauni Bae comairloglagnsuch as
for conmunicating via MVS or on other communi cations protocols. XWPP, a
protocol usedSi PPERIPARL OFekRaPRYCCFECEsel2t o Bl br oo HRT ocOmBARLANd

k i cat it h d. | ' , f ul
because any HERGH Y the PRBeTyTHEGOUE Cane 1vA EPate: & das abeenbsen
whi | th is transmitting. . _For th ti ds 202
i s al | owe. &78GHA EETRE 7 BnERP (2 0 oiB e 9Re85 [ he Jat RE P o SAe ¢ | mo
as strokgs %sspggageﬂgﬁg}tﬁ&aé ol EB@pB@qn o §§@6&éca§8§£§8&t ssaging

protocol’s can a usé a group of “conputi ng “pads 'S sharing a

glt fg'kgg spacgsande t hus, alde MRIMRLIS: U Lhe ¥ PUAJBY Beel REQLHRE Of rREW
in a format that requires conversion on the computing pad
202, e.g. a pdf document. Alternatively, a special mail
server could provide conversion of messages so that the
15 pad does not need to support multiple formats. In the case
of multiple devices being used in a workflow to distribute
work that must only be done once e.g. as in the departmental
in~-box described above, using IMAP is advantageous.
Multiple devices 102a-n may be configured as clients with
20 the same IMAP server and ‘username.’ The group of devices
102a-n might display all forms in the “inbox.” Once any
user on any device 102a-n marks the form as ‘processed’
the device moves the message out of the ‘inbox’ and perhaps

into a ‘processed’ box on the IMAP server. When the other

25 devices 102a-n check the ‘inbox’ on the IMAP server, they



5In a fifth enbodi nent, the docunent transfer nodule 316 is a custom
application. O course, information may be transferred to the conputing pad
202 wi t h wpeseizl33per pose applications degggned to work wctrhptheomars usi ng a
pad specific API. An instructor mght want 10 to "drag and drop"” a

wor ksheet onto a graphical representation of a pad w thout know ng the
specific nethod used to nove the file. The docunent creation
nodul e 318 is software or routines for creating new docunents. The docunent

15 creation podyl §818i5ORHADI G LB A PIAEESS Ol ord gra}?gekén@%ﬁ'ded to
t he bus 320 for comunicating wth the other conponents of the conputing

pad 202. Theyd@gUABNi ofifEat 'a@aptregultae%\lﬁ WheheappRal Meete $bgBahs faromthe
i nput devi ces 210-218 or the stroke capture device 208. The 20 docunent

creation nodpghge3dsS siryless ioahplatepfier pagek dnaunendises n tHe pariteay 304.
In response to user input, the docunent creation nodul e 318 accesses the
stored tenpl ate doansemanil cdpices bhd seh@otecd ,operhapesreatle thenpwgeacunent
fromthe tenplate form Once created, the 25 docunment stored in nmenory 304,
is added & o iheai thmedticty shintaumed that heapr bsem atdmprevdedead??, and
is otherw se editable, manipul atable and transmttable just |ike any other
docunent. Theowhinegdoinger @éseritngle shigked bus for 5 communi cati ng

i nformati on and data throughout the conputing pad 202. The bus 320 nay
represent one or nore budBs?itR}IIdisRPARIPRBEst FhesderaBeAtat EAREESTUr e

(L), Py, uRSLABNenal component nlefcomaent (2O), By o ¥lhyges
Various file transfer methods can be used to move documents
10 on and off the computing pad 202. The computing pad 202
could run an ftp, http, or webdav server and other devices
could push or pull documents on the computing pad 202. The
computing pad 202 could also be configured to get or post
new documents to an external server, again via ftp, http,
15 rsync, webdav, or another protocol.

In a fourth embodiment, the document transfer
module 316 is a client communication program such as for
communicating via MMS or on other communications protocols.
XMPP, a protocol used in instant messaging, is used to

20 provide document and stroke communication with a pad.
Instant messaging protocols are useful because any member
of the messaging group can initiate a message, even while
another member is transmitting a message. For the computing
pads 202 this allows a service to transmit an image for

25 the pad at the same time as strokes are being transmitted



10 art to provide simlar functionality. Additional conponents coupled to
processor 302 through system bus 320 include the display device 206, the
stroke capbuoe/@emsce and nodul e 208, the,plurality of ipopuP20deviceeEs

210- 216, the output device 220, the processor 302, the nenory 304, 15 the
communi cation unit 306, the unique device identifier storage 308, the clock
310, the netadata nodule 312, the | ogging nodule 314, the docunent transfer
nodul e 316, the presentation nodule 322 and the other applications 324.

There may al spohierAePhiadld! Yo e PUSSEs LinE AMDULEDYNSYBEBTLRB12020n

designed to provi the nost efficient conmunicati ons between functional

el enents. Thgippesenisd £ i@_@uégeoég%fsc AVBRE gk o iReshE®ing
di spl ayi ng docunents and the i nbox on the display device 206, and agjustlng

the display gfqtbplhyagpa’dd hAEPOASEVE11OmERPLL sf bEMheP Yl otV inags b210- 216.
The presentation nodul e 322 perfornms routines that generate the dual node
user interfatafshmed iof Hegurstsreke$B8A and 8B. The presentation nodul e 322
al so cooperates with the position bar and bookmark nodul e 328 to generate a
novel 5 draphical user i hteafficEthlembodimahbdi hbatdotheepteseahatfiean
nodul e 322 is a thin client routine executable by the processor 302 to
cause di spl agodiilehe 3ilage son a hewditapt ayarlelvicet 208. TheOpr esentraeion
nodul e 322 is coupled by the bus 320 to the display device 206, the 10
processor 302nfpxBagdesr pagobe dd@nsHepRd tfontbarcenaubdBInBRrR #Bdul e
328. _ The ﬁther applications 324 include other softmar% and
¥ h BUEPEEESs SPP 30A T NS f$BLERBENEP YPPEsWAE

routines eerﬁFQbF@eS . ; .
execut od by PE RO0GEH SR8 PREFIGIRG P ar ¢ HBbC TR SR T DA g gene o
processifig app! i CALLANS apfl catron ¢ il Anpld et igns, TLnagelal; ooy
pplications, and Wweb browser "appli cati ons. e position bara ookmar k

modul e 328 i §epresentation of apadwithout knowing the specificmethod

used to move the file.

The document creation module 318 is software

or routines for creating new documents. The document

15 creation module 318 is operable on the processor 302 and

is coupled to the bus 320 for communicating with the other

components of the computing pad 202. The document

creation module 318 is responsive to signals from the input

devices 210-218 or the stroke capture device 208. The

20 document creation module 318 stores template forms of

documents in the memory 304. 1In response to user input,

the document creation module 318 accesses the stored

template forms and copies the selected one to create a new

document from the template form. Once created, the

25 document stored in memory 304, is added to the inbox list



20 software and routines for generating a novel graphical user interface
that provides a position bar for navigating between pages of a docunent and
provi di ngve 2bedR3tar ki ng functionality. ke position baPCRAH2MVOWGEY k
nodul e 328 is responsi ble for generating a graphical user interface 25 that
provi des the position bar having a mani pul atabl e page box for noving

bet ween pages in a docunent. The position bar and bookmark nodule 328 is
adapted to receive pen input fromthe stroke capture nodul e 208 and

interprets theipeainkpuby ahd pséEdath@ASNAoEOIEWYIS,. aBY IOt RLkatiisen of
the 5 location of the page box along the position bar, the user can change

t he page bei agitiadplegyacnilpuleteatebathdrentan smet pabilei gaskhan iked abgokmar k
nodul e 328 al so provi des a booknmarking or referencing function. The
posi ti on bar oahdrbodolcuardatodul e 328 is responsive to pen inputs to add, 10
nove to, or delete a reference mark along the position bar. Once the
reference mark is set, tHRéepdsisi ci? bareameserdiarark sipaoéd 3RS | #oarpret s
i nput near the reference marks or bookmarks as a command to nove to the
mar ked posi t FERMURSCiaRdNg o wprpleNngapdd 2EEamyth¥ergdeubnetde nore
other 1/0 devices 326. For _exanple, the other 1/0O devices 326 may i ncl ude
speakers to PFPBRUEETSORAL, 2HP cr opRD YIS 1 § S3f F SPFHREN G W& RTeFO8F caner a
to record docunents or ina%Fs, anqiogper sensors. or fge bagk dev'%%s 20
| i ke accel er Hﬁ?ér%?cﬁEGéP;nﬁpbﬁﬁ U APt § P FREY AR £ Bﬁ§|ﬁ§, he
other 1/0 dek\élu%es a3(2)§ePP h PG VA% At "PLEe ROBRRGEO- B ALug! 4
di gital -to-analf6g converiers,

universal serial bus (USB), or some other bus known in the

10 art to provide similar functionality. Additional
components coupled to processor 302 through system bus 320
include the display device 206, the stroke capture device
and module 208, the plurality of input devices 210-216,
the output device 220, the processor 302, the memory 304,

15 the communication unit 306, the unique device identifier
storage 308, the clock 310, the metadata module 312, the
logging module 314, the document transfer module 316, the
presentation module 322 and the other applications 324.

There may also be a plurality of busses in computing system

20 202, designed to provide the most efficient communications
between functional elements.

The presentation module 322 is software and
routines for displaying documents and the inbox on the

display device 206, and adjusting the display of the image

25 responsive to input from input devices 210-216. The



and/or one or nore digital signal processors to facilitate audio
processi ng. These other 1/0O devices 326 are coupled 25 by bus 320 for
comuni caWPanIMi3815t he processor 302 and3zgthe nmenory 30RCTIRIHAHGTS/, a

m crocontrol l er may be added as part of other 1/0O devices 326 to facilitate
power systens control, as well as off-load the main processor 302 from

| oner - speed | esser-inportant tasks. 5 Stroke and | mage Workfl ow Server 106
Referring now to Figure 4, an enbodi ment of a stroke and i mage wor kfl ow

server 106 wpkksbetdeser krddie Mye getgdims Theusti heketBad pemge awer kf | ow
server 106 10 conprises a processor 402, a nenory 404, a comunication unit

406, a documeht tHuansmedemdidre 408 r facd oskowd Oinarwgukeko®, mgdulae 412, a
| oggi ng nodul e 416, other applications 418, a bus 420, a verification
nodul e 430 afA8. The presentation module 322 also cooperates with the
position bar and bookmark module 328 to generate a novel
5 graphical user interface. In one embodiment, the
presentationmodule 322 is a thin client routine executable
by the processor 302 to cause display of the image on the
display device 206. The presentation module 322 is
coupled by the bus 320 to the display device 206, the
10 processor 302, the memory 304, and the position bar and
bookmark module 328.

The other applications 324 include other
software and routines executable by the processor 302 for
various other types of functionality. In one embodiment,

15 one or more application programs are executed by the
processor 302 including, without 1limitation, word
processing applications, electronic mail applications,
financial applications, and web browser applications.

The position bar and bookmark module 328 is

20 software and routines for generating a novel graphical user
interface that provides a position bar for navigating
between pages of a document and providing a book marking
functionality. The position bar and bookmark module 328

is responsible for generating a graphical user interface

25 that provides the position bar having a manipulatable page



a service provider selection nodule 432.
stroke and i mage wor kfl ow server
422, an oWOpat2/dsxsce 424,
428. Those skilled in the art wll

the stroke and i mage wor kfl ow 20 server 106 have the sanme or simlar
functionality to the conponents of the conputing pad 202 so descri ptions of
t hese conponents will not be repeated here. For exanple, the processor 402,

the nenory, BG4, rbRenseIRYBHEAIEON pidéds 406 .a ab@uﬂ@ewrentrhtergegﬁerio@dule

408, the | ogging nodule 25 416, the clock 410, the other app

di splay WO BA12403 254 mdB2QA 1808065 adapted to receive pen input

10

15

20

25

from the stroke capture module 208 and interprets the pen
input as instructions or commands. By manipulation of the
location of the page box along the position bar, the user
can change the page being displayed. 1In one embodiment,
the position bar and bookmark module 328 also provides a
bookmarking or referencing function. The position bar and
bookmark module 328 is responsive to pen inputs to add,
move to, or delete a reference mark along the position bar.
Once the reference mark is set, the position bar and
bookmark module 328 interprets input near the reference
marks or bookmarks as a command to move to the marked
position.

Finally, the computing pad 202 may include one
or more other I/0 devices 326. For example, the other I/0
devices 326 may include speakers to produce sound,
microphones to record sound, a scanner or camera to record
documents or images, and other sensors or feedback devices
like accelerometers, pager motors, or haptic feedback.
Optionally, the other I/0 devices 326 may include one or
more analog-to-digital or digital-to-analog converters,
and/or one or more digital signal processors to facilitate
audio processing. These other I/0 devices 326 are coupled

by bus 320 for communication with the processor 302 and

In an alternate 15 enbodi nent,
106 further conprises a display device
uni que devi ceqghD st orage 426 PEMIPZMINTOTR devi ce
recogni ze that sonme of the conponents of

t he

i cati ons 418,



device 422, output device 424, unique device ID 426 and i nput device 428
have a simlar functionality to the processor 302, the nenory 304, the
communi cavoepisils306, the document trapgfer nodul e 3lectukmilooging
nodul e 314, 5 the clock 310, the other applications 324, display devices
206, output device 220, unique device ID 308, input devices 210-216 of
Figure 3, respectively. Sone differences between the conponents of the
stroke and i nage workfl ow server 106 and the conputing pad 202 are noted

bel ow. For 10,exa(gl&ry t 864C0 ¢ RisCAL 10N, uni t n4Q8 Juy, plleertllagxstbreoke and

I mage wor kfl ow server "106 to t networkK 104 in a wred manner | nstead of

wirelessly. IRaeBr 866550F A0StherBYE OUPHEat3PHald ¥ aRQWEfdde b A he
processor 302 as the workfl ow server 106 |ikely services numerous portable
systems control, as well as off-load the main processor

302 from lower-speed lesser-important tasks.

Stroke and Image Workflow Server 106

Referring now to Figure 4, an embodiment of

a stroke and image workflow server 106 will be described

in more detail. The stroke and image workflow server 106

10 comprises a processor 402, a memory 404, a communication
unit 406, a document transfer module 408, a clock 410, a
workflow module 412, a 1logging module 416, other
applications 418, a bus 420, a verification module 430 and

a service provider selection module 432. 1In an alternate

15 embodiment, the stroke and image workflow server 106
further comprises a display device 422, an output device
424, unique device ID storage 426 and an input device 428.
Those skilled in the art will recognize that

some of the components of the stroke and image workflow

20 server 106 have the same or similar functionality to the
components of the computing pad 202 so descriptions of
these components will not be repeated here. For example,

the processor 402, the memory, 404, the communication unit
406, the document transfer module 408, the logging module

25 416, the clock 410, the other applications 418, display



15 conputing devices 102. The docunent transfer nodule 408 is an e-nail
server as opposed to an e-mail client. The display device 422 may be a CRT,
and the owbput2mdemsce 424 is speakers. The input devi cepé2Brrnchudes a
keyboard and nouse type controller. Those skilled in the art will 20
recogni ze that there may be a variety of other differences as the
conponents of the stroke and i mage wor kfl ow server 106 acts as a hardware
server as opposed to a renote client. The verification nodule 430 of the

stroke and | FBOECUOL ) OB AN ctATd 201 LRI GuaNde QUL 1B 450" a2

verifying the processing of “a docunent. In one I ment

verification; Apdul @eA3Q-d sabgutHNRs gxaauiiakle PMnEB@oBEQQ%%:SOEo 403t 0
performverification of document processing as described below. The

verificati onpaedekeo43902 5 tHpked y3byus 28 donntdiel g OCes 301i t4886,t he
menory 5 404 and the comrunication unit 406. Note that the verifi cation

nodul e 430 ntpbtddeunsed treepeadanddyl of31de tia dbgyodndy moeigd endnkf,| ow
server 106. In fact, it mght run on the conputer 108 for independent
veri fi catd ontbé aoneksitls whehoulhe negob ticcdtichs 84far Hicpllay deviees
206, output device 220, unique device ID 308, input devices
210-216 of Figure 3, respectively. Some differences
between the components of the stroke and image workflow
server 106 and the computing pad 202 are noted below. For
10 example, the communication unit 406 may couple the stroke
and image workflow server 106 to the network 104 in a wired
manner instead of wirelessly. The processor 402 is more
computationally powerful than the processor 302 as the
workflow server 106 likely services numerous portable
15 computing devices 102. The document transfer module 408
is an e-mail server as opposed to an e-mail client. The
display device 422 may be a CRT, and the output device 424
is speakers. The input device 428 includes a keyboard and
mouse type controller. Those skilled in the art will
20 recognize that there may be a variety of other differences
as the components of the stroke and image workflow server
106 acts as a hardware server as opposed to a remote client.
The verification module 430 of the stroke and

image workflow server 106 is software and routines for

25 verifying the processing of a document. In one embodiment,



10 The workfl ow nodul e 412 of the stroke and i mage wor kfl ow server 106 is
software and routines for processing and routing docunents or formatted
messages.wohe12wsks! ow nodul e 412 creat egz docunents 400 pom/Jez@BHRS7S
formatted nessages. The workfl ow nodul e 412 al so works with the 15 | oggi ng
nmodul e 416 to create a systemlog (stored in the |ogging nodul e 416, the
menory 404 or the data storage 110) and publishes or nmakes avail abl e t hat

| og as needed. The workfl ow nodul e 412 is al so responsible for routing the

docunent or {QLnRlied; ORE$BHGR-QR1 L0 30E NSHut i0RA X AR AN P tok 2
processi ng workflow. In one enbodi nent, the conputing pad 202 returns

docunent s bypsdbBEEbirng 4bkemter $RIGS rePlve ik ¢St 188! USENJaathachreNts to
the stroke and i mage wor kfl ow server 106, and the workfl ow nodul e 412

det erm nes tpeotedking arddeedr WK BoMow! ehd tvehed dafbohembat.gee t hat
the process of creating a systemlog by the workflow nodule 412 can create
a entangl ed 480, isardddiatd thyebpsesdces tdie mddgd somdO,| alwemrmdmbey 412
servicing distinct pages of the docunent greatly increases the difficulty
of tanperd ng40#t randhe tdecugennunichditorbeiingts 4@6 ect edbte that the  For
conveni ence and ease of understanding, the forwarding of docunents and the
processi ng oveddéimanionmedihethdd Noakry bw 1sed drdsrrnriet bw &fs thei ng
performed by the workflow nodul e 412 of the stroke and i mage workfl ow 10
server 106; hbheYer2nEhsBRISKVPFEdLIPH FREVET 10 1 FBcbBAtzeltnBight

alternatively the sa oper ation be .performed by the_conputin ad
502 Yun"'on "5 EOTRAFEE 107 (9F AMOSHITIGE oBF HEL CRAEOPhETe ar e a

variety of s that the rkfl ow modul e 412 15 of . t.he.stroke and i mage
mnrkfIOM/sergé?uTﬁg%aeV t'WéEIVﬁ% ?)%ﬁpﬁftﬁ PRETASEIRENC TN 1t has

been recqj ved from the copyldnge pad 207 (oyba 34 eflehy: Lhee COPyhagA Pad

202). I n one enbodi nent, conputing p are configured to wor

particul ar S&&Qkﬁleads%%lwf; oW s 8IMehnd 0 hP6: APd £34D5T b -8sRagg to the

stroke and i nage workfl ow server 106; for that page, the stroke and’i nage

wor kf | ow ser yga Aifk {digaodehRnANes Adianderdd sleai Rased ahiepkedbamred
rul es. I n anot her enbodi nent, workflows are 25 specified
in the docungpiude AN hereseéts Gbenmeiited 400 or creates formatted
messages. The workflow module 412 also works with the
15 logging module 416 to create a system log (stored in the
logging module 416, the memory 404 or the data storage 110)
and publishes or makes available that log as needed. The
workflow module 412 is also responsible for routing the
document or formatted messages on to the next location as
20 part of a processing workflow. In one embodiment, the
computing pad 202 returns documents by submitting them or
sends reply emails including attachments to the stroke and
image workflow server 106, and the workflow module 412

determines the routing and next workflow step. It should

25 be noted that the process of creating a system log by the



nmessage) in which the docunent was sent. In the sinple case of receiving a
docunent by email, the conputing pad 202 returns the conpl eted docunent to
the strokwoantissage wor kfl ow server 1064, The stroke angciroegaiwmeks | ow
server 5 106 then extracts the nmetadata fromthe conpl eted docunent,
determ nes the next step in the workflow, and then sends the conpl eted
docunent to the device (e.g. , conputer 108) identified to performthe next
step in the workflow. In an alternate enbodi nent, the conputing pad 202

returns the e (o n Ml ot 0 and i
%Qrﬁﬁgg,u gggug% L) Eapy_c elREl o an&g%a ke qandnimReg ¢

wor kf | ow server e e-nul I ncl udes the rkfl ow” The stroke and

i mge wor kf | pHeSEF¥EENdBE Qﬁtﬁﬁﬂiﬂﬁ§etG@rﬁ?lbwemaahheéd@EQS§eE9iﬁﬁh%h to
send the conpl eted docunent fromthe e-mail that included the conpl éted

document. | ndibtancal teided eoentah mastumdhtP deaders celdrkdeedisedel nst ead
of or in addition to e-mail headers. |If the docunents are being transported
in a manner dharfisuppgr b pageariagesyitd ridkesjo@menet atlahautt betnighe

net adata can contain the workflow instructions and status. Again, in the
sinmpl e 20 cadetethednetadata includes a |list of emamil address and the
current step of the workflow. In one enbodi nent, the workflowis very
predefined and speci fi esFaticineairigree grsledee qleugdersiteingdingr thee

provi der conputer 122a-122n) should be used 25 to performeach specific
job, step, ofCruakdipdt RE WecKMeats axhdhg PIeCamdtheroEnBeaReRLts t he

wor kf | ow nodul e, 412 cooperates with the servic rovi der sel ection dul e
432 to aut onBtFRAR E/h%r‘“l’o l—%‘ﬁtlo?rﬁlﬁsé‘ﬁlﬁiﬁ%&egf% RS QATEH BEF PE@eglr)ovi der

should be USIES\)C/I tthoe R%rrfk%rlrgw module 412 of the stroke and image workflow

10 server 106; however, those skilled in the art will
recognize that alternatively the same operations may be
performed by the computing pad 202.

Those skilled in the art will recognize that
there are a variety of ways that the workflow module 412

15 of the stroke and image workflow server 106 determines what
to do with the document once it has been received from the
computing pad 202 (submitted by the computing pad 202).
In one embodiment, computing pads 202 are configured to
work with a particular stroke and image workflow server

20 106 and submit a page to the stroke and image workflow
server 106; for that page, the stroke and image workflow
server 106 then determines the next step based on
preprogrammed rules.

In another embodiment, workflows are

25 specified in the document or in the email (formatted



5 a job, step or task in a workflow. The service provider selection nodule
432 is coupled to the bus 420 for comrunication with the other conponents
of the stwokeiasszismage wor kfl ow server 106. The servi cecpuenidercsel ection
nodul e 432 is al so coupled by the bus 420 to the network 10 104, and thus,
the service provider conputers 122a-122n and the portable conputing devices
102a-102n. The service provider selection nodule 432 interfaces with the
user via the portal conputing devices 102a-102n to collect the user

preferences suUch.@g) t% 'w%\a 0{1 hQUWOERL 5 SRLECEEAR . (18- thellj ;stl%rrat'c

sem -autonat1 ¢ or nanua e attributes of a service provider that are
nost lnportaBEsbooEhﬁécéi%&ngTBedéeﬁMbﬁ% B&ogmaen Seh%CEbﬁBu%Q%@|%a432

collects and stores this information and uses it to determ ne which

202 returns the completed document to the stroke and image

workflow server 106. The stroke and image workflow server

5 106 then extracts themetadata from the completed document,

determines the next step in the workflow, and then sends

the completed document to the device (e.g., computer 108)

identified to perform the next step in the workflow. 1In

an alternate embodiment, the computing pad 202 returns the

10 completed document by e-mail to the stroke and image

workflow server 106, and the e-mail includes the workflow.

The stroke and image workflow server 106 determines the

next e-mail address in which to send the completed document

from the e-mail that included the completed document. 1In

15 analternate embodiment, HTTP headers could be used instead

of or in addition to e-mail headers. If the documents are

being transported in a manner that supports page images,

strokes, and metadata, then the metadata can contain the

workflow instructions and status. Again, in the simple

20 case, the metadata includes a list of email address and
the current step of the workflow.

In one embodiment, the workflow is very

predefined and specifies which service provider (e.g.,

which service provider computer 122a-122n) should be used

25 toperformeach specific job, step, or task in the workflow.



service providers should be used for perform ng tasks, job 20 or portions
of a workfl ow associated with that user. The service provider selection
nmodul e 43Roabemssmsi tors the service proygders on the netwarko1ifheto
determ ne which ones are avail able and ready to provide services. The
service provider selection nodule 432 and its constituent 25 conponents are
described in nore detail belowwith reference to Figure 6. Docunent Format
I n one enbodi ment, the basic format or 5 structure of the document is a

directory of including opg,ydTr énf bhethaRdefbbae ndrteS tnkNRbd& £ilR%
directory are a series of page inmages, as well as optional netadata. The

net adat a mymBauaeSethat&shé PSERSNHRM [phdvskh vaaENpR3Y8 deaNdt ok cBadat a
may be associated with the docunent as a 10 whole. Such netadata is stored

in further nastadedi 148 oré®s, aabémhsieplilgnalor | nc&he- gaboedbhieak,l 1§ach
pages of the docunent is stored as an image. This is particularly

advant ageousdbeeandee whaghigsrv ecelipdagi ddmats hicud cbepusédd ppd rZd2msuppor t
a w de range of docunment 15 formats. Providing pure inmages, i.e. not files
requi ring rendgpbngstep thetsekpuni agwvpadf20R .entheeseaviorspsbenderi ew and
elimnates problenms with inability to render fonts or other graphical
commands. | nSeaecéiesdi Fedulet h@%nﬂ@escg’ﬂélﬁﬁ ore Ghet hbuﬁol‘l%ﬁ/i Agrfil e

formats: JPEG ) ) )
communication with the other components of the stroke and

image workflow server 106. The service provider selection
module 432 is also coupled by the bus 420 to the network
10 104, and thus, the service provider computers 122a-122n
and the portable computing devices 102a-102n. The service
provider selection module 432 interfaces with the user via
the portal computing devices 102a-102n to collect the user
preferences such as the level of automatic selection (e.qg.,
15 automatic, semi-automatic or manual) and the attributes
of a service provider that are most important to that user.
The service provider selection module 432 collects and
stores this information and uses it to determine which
service providers should be used for performing tasks, job
20 or portions of a workflow associated with that user. The
service provider selection module 432 also monitors the
service providers on the network 104 to determine which
ones are available and ready to provide services. The
service provider selection module 432 and its constituent

25 components are described in more detail below with



20 JPE&2000, JPM PNG PDF, TIFF or sinple PBM (portable bit map) file
format. Those skilled in the art will recognize that the docunent

di rect oriwe 20mm3bastransferred and storeghas standard ZpBrimzorahrearchi ves.
Mul tiple page image files which share the same 25 initial nanme segnent are
considered to be alternate representations of the file, of equival ent
quality, and the presentation nodul e 322 may choose the representati on nost
convenient for its use. So, for exanple, a directory with the foll ow ng
contents: 00l.p@PLn001+RNG:; pgm 5 002. jpg and 5.pgmwould yield a
docunent with three pages. e first page is represented by one of two
files, 001.pgmor 001l.png. The second page is represented by 002. jpg or
002. pgm and the third page is represented by 5. pgm In one enbodinent, a
segnent of tbectasatc@drhatused to specify 10 the resolution or size of any
image to allow a device to easily choose an i mage. For exanple, there m ght
be i mages page00l1. 600x800npgomandeplagefiéntgi f thpgnbekere 608x8@0 or ci f
(Common Intermediate Format) identifies the resolution of the inmages.
15Each of5 t hetphatalkret gfofhé mbypsnemy ind ddeeadsowi affedinpagdiog pmege

met adata. The page or inmage netadata includes stroke data, other netadata
and | og dat aorFaerexbhhpee, arfedprgetoripAmgelReiddatAendyrarserynargde
picture rectangles that identify areas in_imges at which 20 capture inages
may be enbedd&® ke HPicRUIC PR netev el ke e RPAOTdIcREALRe| udBs

docunent netadata. The docunent netadata i.ncludes dog nt |og and ot her
oo e A hndata Ray 958 B o B L RER By B L HER 3y R S M R chofain: | &

represented 25 files . stored in directories, which, are assaociated with

i ther the. deRdten E3aaRRoREYoPe\rEROTRar oA o RaRs Bop AR 8 Rb8a! mon
Lhe met aat a, (] £CLOT isgeraye (Ll sl hix sedreds the FhiheRalhelfeq
characters in'the'directory name. Information wthin a netadata directory
is stored i ngarELb8r3eQl, SURMITECEOE YonWhi CNTHS c@XPRGIRI fife HEY cBCcHNI que
name segnent. Organizations are encouraged to nane them using unique
identifiers pafes exame, dbbembhediildl W rd@vasr averisetydoneimni sams

nmet hod. A netadata directory may itself contain subdirectories, whose
contents arepardeeadald yandieeitagdoascoedaigsd oit haveriert oreghithay
directory. CGeneral policy is that applications which do not understand the
contents of ahattE@datcamputs my pdidr2€2 eupshoulkde pde sernge tiiedoconments and

should not alter it. As a given netadata file or directory is self
cont ai netb, thermathoul Broviding pure images, i.e. not files requiring

rendering, to the computing pad 202 ensures a consistent
view and eliminates problems with inability to render fonts
or other graphical commands. In one embodiment, the
images are in one of the following file formats: JPEG,
20 JPEG2000, JPM, PNG, PDF, TIFF or simple PBM (portable bit
map) file format. Those skilled in the art will recognize
that the document directories can be transferred and stored

as standard ZIP format archives.
Multiple page image files which share the same

25 initial name segment are considered to be alternate



15 not be any dependenci es between itens of netadata unless they are

contained in the sanme directory.

t he docurEOt20B#33218%hol e, or a specific page. I n one enb®GITFRIN]/OTHNE

docunent netadata 406 20 is gl obal

nmetadata and is stored in a directory
containing one or nore files, naned "docunent . d". This directory is

Itens of netadata are connected either to

i ncl uded at the top level directory. It is useful to store a |og of actions

associated with a docunent in the docunent netadata. |n one enbodi nent,

t he

system 100 akgprekenestdons 6 IH Aflean oPré@hnvh i eHOCHIBNE g5 doeunment

net adat a.

For exanple if the docunent was forned froma PDF, M crosoft

Wrd, M crosoht gxeeéndatdbhatodaotaBdat mdyhehobisg Ak fophasedeatdent nay

be saved in the netadata directory. In one enbodi nent, the page or inage
net adat a 5 i sopanechvwebhebhhef ang snage -sefoenfonsxdrm lpnge dimget oanyd

10

15

20

25

with the following contents: 00l.pgm, 00l.png, 002.pgm,
002.jpg and 5.pgm would yield a document with three pages.
The first page is represented by one of two files, 001.pgm
or 00l.png. The second page is represented by 002.jpg or
002.pgm, and the third page is represented by 5.pgm. 1In
one embodiment, a segment of the name can be used to specify
the resolution or size of any image to allow a device to
easily choose an image. For example, there might be images
page001.600x800.pgm and page00l.cif.pgm where 600x800 or
cif (Common Intermediate Format) identifies the
resolution of the images.

Each of the plurality of images may include
associated page or image metadata. The page or image
metadata includes stroke data, other metadata and log data.
For example, the page or image metadata may also include
picture rectangles that identify areas in images at which
capture images may be embedded or placed. Furthermore,
the entire document includes document metadata. The
document metadata includes a document 1log and other
document metadata.

The metadata for the document is represented

by files stored in directories, which are associated with



ends in the extension ".d". For exanple, if the page inmage is naned "page.
001 .jpg", the page netadata directory should be nanmed "page. 001 .d" to

i ndi cat e Whap12/a3331§ associ ated with thatggage. | n anot h@eCTIRYOHDTIETR , t he
10 page or image netadata includes the original inmage in sonme format for
each page in the page netadata directory. This netadata is created as soon
as the docunent is created e.g. by storing a raster format both at the top
| evel directory and in the page netadata directory, or a copy of the 15

original rasgethker oak gByYufenst ased whehet be PAPYR inBYEiHsaflli psgeshanged.
I n other enbodi nents, the page or inmage netadata includes |og data. This
| og dat a represerd embobagehar, thamngesad dedelcd cadeds page the shé fiwt adat a
directory for the page. The other netadata is used to
“.d” as the final pair of characters in the directory name.
Information within a metadata directory is stored in a file
5 or subdirectory, which is expected to have a unique name
segment. Organizations are encouraged to name them using
unique identifiers - for example, the traditional Java
reversed domain name method. A metadata directory may
itself contain subdirectories, whose contents are ordered
10 and defined according to the creator of that directory.
General policy is that applications which do not understand
the contents of a metadata file or directory should
preserve the contents and should not alter it. As a given
metadata file or directory is self contained, there should
15 not be any dependencies between items of metadata unless
they are contained in the same directory. Items of
metadata are connected either to the document as a whole,
or a specific page.
In one embodiment, the document metadata 406
20 is global metadata and is stored in a directory containing
one or more files, named “document.d”. This directory is
included at the top level directory. It is useful to store
a log of actions associated with a document in the document

metadata. In one embodiment, the system 100 also stores

25 a version of an “original” document as document metadata.



20 store any other data related to a particular page or inmage. For exanple,
if images are added to a page, it is useful to store these added inmages in
t he page webtataiaeidi rectory. An inmage might be added topaTpega1/hme7y easons
simlar to "stanping"” a paper page, e.g. "received" or "submtted" 25 thus
providing a visual indication of the status of the page to any reader.

Aut omati ¢ Docunent Processing Figure 5 shows one enbodi nent of an
automati c 5 docunent processing nethod in accordance with the present

i nvention. Thg RIOGHSPe RGOS dMdhd e wak! A Em8RG AdRISer f Lowssgiver 106
creating and establishing an i nbox 502 associated with a portable conputing

devi ce 102a. whha, stMieke 1k | AREE 1 WK b ©me 8 eHwemtRf ,t hele cheale@naand 10
pl aces one or nore docunents 504 in the inbox 502 that are schedul ed for

delivery to Fbemaer Hakluthetpady e dewead ib2ehe hstedatal €irtheodgcunent s
may be forms that the user of the portable conmputing device 102a needs to
conpl ete and return suchIasoaensthcdlimentorime ipagd emimdgeThetatadke and

i mge wor kfl ow server 106 automatically transfers 506 the docunents 504
from t he & nbos BORed ov Bt ke diree spowdnagel aborefiios s stivavPags iregpopnabl e
conmputing device 102a. Depending on the enbodiment, the transfer of

docunent s na§ngécir tie axprgrbBaPnof - Al f f drehtexanrlse, 1f bhe aage tpage
docunents 504 are placed in the inbox 502; 2) once the portable conputing
devi ce 102a 8 dHIed PéFccHPuniREALi ohDGi tRAIRe "StAAEE BandiFREGE TWor kf | ow

TR O RN T RSN U R TR )
associated with that page. In another embodiment, the

10 page or image metadata includes the original image in some
format for each page in the page metadata directory. This
metadata is created as soon as the document is created e.qg.

by storing a raster format both at the top level directory

and in the page metadata directory, or a copy of the

15 original raster format may be stored when the page image
is first changed. 1In other embodiments, the page or image
metadata includes log data. This log data represents a

log for changes applied to each page in the metadata
directory for the page. The other metadata is used to

20 store any other data related to a particular page or image.
For example, if images are added to a page, it is useful

to store these added images in the page metadata directory.

An image might be added to a page for reasons similar to
“stamping” a paper page, e.g. “received” or “submitted”

25 thus providing a visual indication of the status of the



25 docunents 504 have been transferred 506 to the portable conputing
devi ce 102a, the portable conputing device 102a is used to annotate the
docunent swbQé1zaiskiadd strokes and other épformation to rhenr20ier067s
annot ati ons are added to the docunment 504 and the docunment 504 is stored
back on 5 the portable conputing device 102a as depicted by line 508. In
one enbodi nent, the information and the annotations added to docunents 504
are backed up 510 of f of the portable conputing device 102a to a backup
server 512. gggé toansherLfgdocunents can occur at times simlar to those
10 descri bed above. Those skilled in the art wll recognize that this step
of backing up annotations nade with the portable conputing device 102a nmay
be perforned at regul ar

Automatic Document Processing

Figure 5 shows one embodiment of an automatic

5 document processing method in accordance with the present
invention. The process begins with the stroke and image
workflow server 106 creating and establishing an inbox 502
associated with a portable computing device 102a. The
stroke and image workflow server 106 then creates and

10 places one or more documents 504 in the inbox 502 that are
scheduled for delivery to the portable computing device
102a. For example, the documents may be forms that the
user of the portable computing device 102a needs to
complete and return such as a medical information form.

15 The stroke and image workflow server 106 automatically
transfers 506 the documents 504 from the inbox 502 to a
corresponding inbox (not shown) on the portable computing
device 102a. Depending on the embodiment, the transfer

of documents may occur at a number of different times: 1)

20 once the documents 504 are placed in the inbox 502; 2) once
the portable computing device 102a is coupled for
communication with the stroke and image workflow server
106; 3) at periodic times, such as 15 minute intervals;

or 4) wvarious combinations of the above. Once the

25 documents 504 have been transferred 506 to the portable



I nterval s such as every 10 m nutes or longer to preserve power of the
portabl e conputing device 102a. In yet 15 another enbodi nent, the backup

I nterval wenolmssas by the user. Once the,user has conplperge2@addiods
annotations to a particul ar docunent 504 and t he docunent 504 is ready for
subm ssion, the user inputs a submt instruction and the annotated docunent
504 is transferred 514 fromthe 20 portable conputing device 102a to the
stroke and i nage workfl ow server 106. Once the annotated docunment 504 is

received at thg ﬁ%&%‘@edé{}ﬁicle”f‘é@a"\l){%é IS ME e okt g RSl Q‘éQa‘ ogged
and t he next step in-the workflow process is deternrned Based on

determ nati onsOhs¥Bef& driio 2t dANERIYCc Bih 8580 4 HRy seit sk Ik an'fdhe

stroke and i mage
other information to them. The annotations are added to

the document 504 and the document 504 is stored back on
5 the portable computing device 102a as depicted by 1line 508.
In one embodiment, the information and the annotations
added to documents 504 are backed up 510 off of the portable
computing device 102a to a backup server 512. This
transfer of documents can occur at times similar to those
10 described above. Those skilled in the art will recognize
that this step of backing up annotations made with the
portable computing device 102a may be performed at regular
intervals such as every 10 minutes or longer to preserve
power of the portable computing device 102a. In yet
15 another embodiment, the backup interval can be set by the
user. Once the user has completed adding annotations to
a particular document 504 and the document 504 is ready
for submission, the user inputs a submit instruction and
the annotated document 504 is transferred 514 from the
20 portable computing device 102a to the stroke and image
workflow server 106. Once the annotated document 504 is
received at the stroke and image workflow server 106, it
is stored, logged and the next step in the workflow process
is determined. Based on the determination of where the

25 document 504 should be sent to next, the stroke and image



wor kf | ow server 106 transmts 516 the docunent to the determ ned device
(e.g., the service provider conputers 122a-122n). Wile Figure 5

il lustratwe20t2d3pligral ity of conmputers as3zbeing servi cePpTORRAEP706TNPUL er S
122a-122n, 5 those skilled in the art will recogni ze that service provider
conputers 122a-122n represent a variety of different vendors capabl e of
perform ng additional processing or annotation to the docunent 504. The
present invention is particularly 10 advant ageous because of the level to

which it autg@aekifgall Ysdncesses teamsnartHdosugerhe yukadances themin a
wor kfl ow. Figure 5 described above illustrates how the present invention is

automati ¢ i ndebatrmfies defvidecureny.s, aitee aid onbde oatkbyiadyaserguite rishe
wor kf | ow and sent from 15 the stroke and i mage workfl ow server 106 to the
portabl e conplfardz2@eyi.ceghi@2aFngudecé ihéubtrasesr ttecpiembd ihtave fbeen
annotated by the user, they are sent back to the stroke and i mage wor kfl ow
server 106 weohpuhergsas heirfysénviag poovhgar aompngkes" $dBai-1220emand
or instruction. 20 This automatic | evel processing of fornms or docunents is
5 those skilled in the art will recognize that service
provider computers 122a-122n represent a variety of
different vendors capable of performing additional
processing or annotation to the document 504.
The present invention is particularly

10 advantageous because of the level towhich it automatically
processes forms or documents and advances them in a
workflow. Figure 5 described above illustrates how the
present invention is automatic in that forms or documents
are automatically advanced in the workflow and sent from

15 the stroke and image workflow server 106 to the portable
computing devices 102a-n. Once the forms or documents
have been~annotated by the user, they are sent back to the
stroke and image workflow server 106 with the user merely
having to input a single "submit" command or instruction.

20 This automatic level processing of forms or documents is
particularly advantageous because it makes the portable
computing devices 102a easy and simple enough to use for
every day document processing. Moreover, the present

invention lends itself to providing the user with an

25 experience or interaction that very closely mimics the use



particul arly advant ageous because it nmekes the portable conputing devices
102a easy and sinpl e enough to use for every day docunent processing.

Mor eover ,wbhe1yuseaent i nvention | ends i t$@| f to providi mgTRBIUS®G73M t h an
25 experience or interaction that very closely mmcs the use of pencil
and paper, thereby requiring little or no | earning curve. In
particul ar, the present invention includes user interfaces that provide two
nodes of interaction with 5 the conputing pad 202. In a first node (inbox

mode) , a usepgi IPG{IALe Brdesg%éra” ﬂﬂ%%h%%cfdﬁttl%ga' hithgedogunppy s that

are editable annotatable by the user. In this first node, the user iIs
limted to thegendely @Svel) re-sort the order in which the docunents are
listed; 2) 10 select a docunent for editing; 3) create a new docunent for
editing. Ina second noderqdegtipestlapnctiné ipHed@de) nveatusss ihatadeace is
presented that displays an i mage of a docunent. Again, the user is limted
to three actusas:idjenfldcssrudket prdbwvickaswonsodiestdte ideewaentiowiatd a 15
picture to the docunent; 3) transition to displaying a different page of
the i mage or theapsmpiugringg peat kA2 t He iandoe stodeoddhéippesembdenvention is
particul arly advantageous because it limts the nunber of decisions

requi red by vRerusirteBlage oBrHIRN Ghl pnt wonkh ek erthadesl 26t En avi clibeo
interact with docunents_and constraining the nunber of actions that may be
taken in eacﬁoﬁﬁﬂénttshéhé%lar?n?@ﬂFé@éel §nélloé@§rﬂq]3ﬁ Qe B3¢ Tef f |161| ent

This allows t er nterfacesto be .adqpt ed sily with little or
| ear ni ng cur¥ lSp bF/FHlIH% & U gt trﬁffl %’Pc‘:’?e’zécitﬁémisnt &r)actl on

wi th paper, %Qgsl ntce%lhatl 5 etrh%.nc%ll‘ll e%ltq'l documents are listed; 2)

10 select a document for editing; 3) create a new document
for editing. 1In a second mode (document annotation mode),
a user interface is presented that displays an image of
a document. Again, the user is limited to three actions:
1) add stroke and occasions to the document; 2) add a
15 picture to the document; 3) transition to displaying a
different page of the image or transitioning back to the
inbox mode. The present invention is particularly
advantageous because it limits the number of decisions
required by the user. By providing only two interfaces
20 in which to interact with documents and constraining the
number of actions that may be taken in each mode, the user
interface is elegantly simple and efficient. This allows
the user interfaces to be adopted easily with little or
no learning curve, providing a user experience that mimics

25 the interaction with paper, and integrating the collection



WD 2012/ 03321555PCT/ JP2011/ 070675 of collection of information with
automatic processing within a workflow. Furthernore, the present invention
provi des wowngisg2isommand wor kfl ow routigg. 5 Service Provijdsni/Beeect i on
nodul e 432 Referring now to Figure 6, one enbodi nent for the
service provider selection nodule 432 will be described. This enbodi nent of
the service provider selection nodule 432 conprises: a user preference
col l ector and graphic user 10 interface (GQUI) 602, a user preference

storage 604, 58 880Viet? RO Hefn AYAhLBRLHI Y tICTRAIMHa 6086, pRoEREV G
provider attribute collector 608, a service provider selec?lon engi ne 610

and a servi cRiphowi defwHitfidil € BhiPtRILembEd, ThHRS & Kosmonenheate opoupl ed
to the bus 420 15 for communication with each other and communication with
t he stroke apdoitrage Wworskilgdw seinvedind Oboakdlbhe rpartialy.e conputing devi ces
102a-102n as will be further defined bel ow Those skilled in the art wll
recogni ze that in other enbodi nents these conponents 602, 604, 606, 608,
610 20 and 612 can be coupled directly to the other conponents as required
by the functSenulcdefepivitdean Ssfl ectchoronpdnénat 4882, 604, 606, 608, 610 and
612 and its comunication needs that follows. _ The user
preference col | ector andRgfgpEi@guBer 8 Figere dfoe oneUrPPed2men ts§Pwar e
and routines for presenting. WO 2012/ 03321556PCT/ JP2011/ 070675 a QU to the
user and to EBFIs&ﬁv%%%PrﬁWéld&reﬁ%%eFﬁFBqul‘b]ﬂ? 4I38rwé3<%u]ﬁ§l @eSERébgLer

reference cQllector i.n GJI 602 is routines execytable by a processor (e.g.
P e etcesolhybosbogimgRt, fb the 4G AE o PRt e oS et bl eRLBS e R Rect o °

and 432 comprises: a user preference collector and graphic user

10 interface (GUI) 602, a user preference storage 604, a
service provider availability detector 606, a service
provider attribute collector 608, a service provider
selection engine 610 and a service provider attribute
storage 612. These components are coupled to the bus 420

15 for communication with each other and communication with
the stroke and image workflow server 106 and the portable
computing devices 102a-102n as will be further defined
below. Those skilled in the art will recognize that in
other embodiments these components 602, 604, 606, 608, 610

20 and 612 can be coupled directly to the other components
as required by the functional description of each component
602, 604, 606, 608, 610 and 612 and its communication needs
that follows.

The user preference collector and graphic user

25 interface (GUI) 602 is software and routines for presenting



5 GU 602 is the hardware nodul e specifically constructed to performthe
operations described herein. The user preference collector and GJ 602

col | ect s wohorymssiien about the user's preferences for apConmiiCoOBeTViCe
provi der selection and information about which attributes 10 of the service
providers are nost inportant to the user. The user preference collector and
GU 602 al so generates a novel graphic user interface that allows the user
to input this information using the portable conputing device 102a in a

sinpl e and egsiyMeBNSe uBXAPLE t5661 1 BLENI ACLS 3R rEn RN OWR ORI YH € 8A
and 8B, and will be described in nore detail bélow |In one enbodi nent, the

user preferepge 6Qbhpakr tarduStlr P03 ey @ icinedtdor iGppMNigrat iign W th
the presentation nodule 322 of the conputing pad 202 to
routines executable by a processor (e.g., a processor 402).
In another embodiment, the user preference collector and
5 GUI 602 is the hardware module specifically constructed
to perform the operations described herein. The user
preference collector and GUI 602 collects information
about the user's preferences for automatic service
provider selection and information about which attributes
10 of the service providers are most important to the user.
The user preference collector and GUI 602 also generates
a novel graphicuser interface that allows the user to input
this information using the portable computing device 102a
in a simple and easy manner. Example user interfaces are
15 shown in Figure 8A and 8B, and will be described in more
detail below. In one embodiment, the user preference
collector and GUI 602 is configured for communication with
the presentation module 322 of the computing pad 202 to
send information necessary to generate the novel GUI, and
20 to receive information input by the user on the computing
pad 202. The user preference collector and GUI 602 is also
configure for communication with the user preference
storage 604 to store information received about the user's
preferences from the computing pad 202 in the user

25 preference storage 604. The function, operation and



send informati on necessary to generate the novel GJ, and 20 to receive
information i nput by the user on the conputing pad 202. The user preference
col | ect orwendi@s521802 is al so configure £or communi cati eoTwethipferuser
preference storage 604 to store information received about the user's
preferences fromthe conputing pad 202 in the user 25 preference storage
604. The function, operation and structure of the user preference

collector and QU 602 will be described in nore detail below with reference
to the nethoddgseli-keds 't'?leCQQbE”}%éPé‘ré‘hé@ Jd W& Ir alRPcYE o PLeREr ence
storage 604 is a nenory 5 a conventional type for storing the user's

preferenceS_eeddegegabbafthebﬁamdéﬁaimwbéﬂﬁwm%ﬂemtrefeeeuéertereherence
stored 604 is volatile nenory, and in another enbodi nent the user

preference shethga 6@4crdbrenvial atdd fumEebtDoy wtieh &sdflrastv .menory or a hard
disk. In yet another 10 enbodi nent, the user preference storage 604

i ncl udes the comuni cat i theandefrupeieifenancapstotagy 604 baskaupetmbeyuser
information as to another hardware server or network storage for redundancy
and ease %f afcespriwnidmal dsares fdmstee iogbdtdeneaer ' sherafereprefser ence
storage 604 includes 15 a database for storing information about nultiple
users and thane mtdier edodeorimatadmor deded paAsShistbedinemt, i e nisedn can
be easily quickly accessed. The user preference storage 604 is coupled to

t he user prePéF§ﬁ€§n6§I§é€F8F SR4 EﬂlV@éétﬂéer@€@P¥§'néﬂﬂoﬂnnﬁﬁpFP§& 20
information from.the about their %Heferences e user fer nce

Storage 604 PESGPEBE uﬁfle&%%rt%e o O G 5 (o BATRICORLIIE 610 50
t hat the serV|ce rovider tlon en c ccess the us
nrormat i on FRARAR A St or TN oAU GF Rl EhOSE Yo B Soiaahatret
10 embodiment, the user preference storage 604 includes the
communication and functional capability to back up the user
information as to another hardware server or network
storage for redundancy and ease of access for other users.
In one embodiment, the user preference storage 604 includes
15 a database for storing information about multiple users
and their preferences in an ordered fashion so that
information can be easily quickly accessed. The user
preference storage 604 is coupled to the user preference
collector and GUI 602 to receive new or modified
20 information from the user about their preferences. The
user preference storage 604 is also coupled to the service
provider selection engine 610 so that the service provider
selection engine 610 can access the user's information in
making a determination of which service providers to

25 recommend or use for a particular task or job of a workflow.



25 recommend or use for a particular task or job of a workflow.

The service provider availability detector 606 is software and routines for
noni t or i Myorzhe/a3dzdor k 104 to determ ne wfi ch servi ce pPOTIJEZM1/@BGTUL er S
122 are accessible and available for performng tasks or jobs of 5 the
wor kf | ow. For exanple, the service provider availability detector 606 is
routines executable by a processor (e.g., a processor 402) . In another
enbodi ment, the service provider availability detector 606 is the hardware
nodul e specifically COHSThéCts%d:\iiQ:eDeﬁSf:@{rﬂdee ak@Q i0Res Al 1 ps qdeseticked
herein. The service provider availability detector 606 is coupled to the
network 104 byebis 42@twiie edvires:tpirmas desr avenl abringytHet aetaor®&06 vi a
the network 104 is able to determ ne what service providers are avail abl e,
accessi bl e ah@4operdstarmal né¢ ovliclperdorive gelowirdg olmgfutee mo kX awe | n one
enbodi ment, the service provider availability detector 606 provides a

real -ti me anacysssibflenpad swaviledlsr deirdees faraing desikis ewij@hshefnet wor k
104 and operational to performtasks or services. The service provider
avai | abi 12 tythe dee&kidowe06 | §oFonf*GIPd® f ort ROMEMT EHEE onPHPVA deffe

service provider _conputers 122a-n via the network 104, the service provider
sel ection engVAe16Pd 1adY (RREEEEONPOR St VvFRREPPRBYI e HT@RL R rBYt By

il able, d the oth t f t t [ K |
106, 2511 onB BRAGABFONT: 5t nE BEPEERoRr DA tor LSgAR RS FLGo At ERter 606

actively seagghes, qr, Graw Eoéﬁ‘ﬁegek‘%’%rikla]b%fto ‘Qg%‘c%r.s 0 CEsPLRY! ders.
One a new or previously uhavar 8ol 8 'Service pr%V| 6r 1stidentitied, the
service provj i it act 6 j WLt uery to
any service ngéf g% @%ﬁ%&f@%?%ﬁﬁ?ﬂé?l eﬁéﬁ%ﬁ?%ﬁg?g g?:%%g?b%ﬁ é%%ther

embodi nefy . LPEraeivnGe BeAVd®eAVaidhility dgtectory606 npiBLages a |ist
of all service providers that are ever available on the network 104, and

peri odi cal | yaggndsba 1Sitgnaetle@tcanféoen ild) dd\ab1éder sefnécrepROYkdena are
currently avail able and operational. The service provider availability

det ect or 606bgabntaul®.a Thet sekviervipeevirdes dera cCoapli et g d@Rethatr are
avai |l abl e based on the responses that are received to the availability
gueries it séffsviantlomenarodk Mg ig ablESthi detefrmavei Whbkessemiicee
providers is maintained in real tinme. In other enbodi nents, the |ist of
avai | abl e sepvprvédgreviader ftslableat eacgestiblieo arGl wprr@sionalatot her

enbodi nent, the service provider .
15 perform task or jobs of a workflow. In one embodiment,

the service provider availability detector 606 provides
a real-time analysis of what service providers are
accessible via the network 104 and operational to perform
tasks or services. The service provider availability
20 detector 606 is configured for communication with the
service provider computers 122a-n via the network 104, the
service provider selection engine 610 to indicate which
service provider are currently available, and the other
components of the stroke and image workflow server 106.

25 In one embodiment, the service provider



availability detector 606 maintains a registration list, 20 and any service
provider that is interested in receiving jobs fromthe stroke and i nage

wor kf | ow Wer20ey033206 is required to regisggr with the sePgrgeqt/owecter

avai lability detector 606. Any service provider that w shes to becone
registered wwth the service provider 25 availability detector 606 sends a
regi stration request to WD 2012/03321560PCT/JP2011/ 070675 the service
provi der availability detector 606. The service provider availability

detect or 606a¢anfliabiy ifthatietbe t381 6D6Ca Bf OVEUQrséSrARESSSHE RIr&iSsd R he
network 104 such as by sendi ng nessage that generate specific responses, 5

and then sendst&ocnflionmabl otets$y]e elrw itdee prerwiidier 5 o0ndera inkdi @at i ng
that it has been registered. The service provider availability detector 606
t hen adds t hprevnbusigd werwa Lkalptevedevice tdroviiddr ofisriedesterfaedservi ce
provi ders. Those skilled in the art wll 10 recognize that there are other
met hods for the serviice prowiider amdikabhilliyydéebecbprr6066t sedetse@ar ne

whi ch service providers are accessible and operational. For exanple, a

pol | i ng stheA¥apapbid lidedued YdéLeRRYNECHVEGEr BRPVEHETUSOBPUSENF d&2
providers. Alternatively, the service 15 providers may be required to issue
a heart beat §Pgﬁ§FQQW%qﬁaE%ﬁ%¥cétBFB§rdeEna@£qgﬂﬁqi?@b%%%%%PBr 506 at a

deternined tine t i.ntain thel ' tional .. Further, th
Bbove. et NodgeEy Ctie FEORATEY TVF bl o871 ot) OF LRfo oye CRATaERbREBSpRovi der

avai | abi | ity detegtor 806, g9 . The sehulCe puavidar gLtrLbute cgll egtor 608
is software and routines ?OI’ nont tori ng t'he pertormance O? fl e service

provider compyLelse JePR1kONahG ;9&%&&1&5‘9}%%&%0%@%1 NS, WaRkhLgw.  For

exanpl e, the service provider attribute coltector S routines
executabj® that the service providers are currently available and

operational. The service provider availability detector

606 maintains a list of service provider computers 122 that

are available based on the responses that are received to

the availability queries it sends. In one embodiment, the

15 list of available service providers is maintained in real

time. In other embodiments, the list of available service
providers has a latency of 5 to 10 minutes.

In another embodiment, the service provider

availability detector 606 maintains a registration list,

20 and any service provider that is interested in receiving

jobs from the stroke and image workflow server 106 is

required to register with the service provider

availability detector 606. Any service provider that

wishes to become registered with the service provider

25 availability detector 606 sends a registration request to



25 by a processor (e.g., a processor 402).1n another enbodi nent, the
service provider attribute collector 608 is a hardware nodul e specifically
const ructwo 2o/psrisor m t he operations deggri bed herein. pEhgrapenaikion of
the service provider attribute collector 608 is described in 5 nore detail
below with reference to the nmethod of Figure 9. The service provider
attribute collector 608 collects a variety of information about the service
provi der fromvarious different sources. For exanple, the service provider

attribute colfgctrr 0% callgGle A NhOEMRELEN 197 1Q£Derper fqygmmncenef
different service providers. The collection of "‘this information is a) in

part autonmat serbasedpeBvitall avhe3adhd idhhaktdaltdt Bdls abarépisutedtl rom
the network 104; b) in part nmanual or solicited fromusers based upon

perfornmance thet $€rgeeyi peopliaeirdes; agbdss)ibiel isingprae dedwbrknDlae
service provider regarding certain criteria which the service provider may
have such assdchfees bptsarsting meatsiagest hdh gexand e speic idfi catéspbutes,

coll ected by the service provider attribute collector 608 is shown bel ow in
Tabl e 1. %Attanduttdhedessengsi eén GosfiCostibpor nersagen bg tthe t askvacej ob
Bandwi dt h Thecapaci t yoft heservice Er ovider to handle jobs or tasks and the
si ze of thosgrpgbgegrqqﬁﬂgatlng that it has been registered. The

service provider availability detector 606 then adds the
confirmed service provider to the list of registered
service providers. Those skilled in the art will
10 recognize that there are other methods for the service
provider availability detector 606 to determine which
service providers are accessible and operational. For
example, a polling scheme may be used to determine a current
status of service providers. Alternatively, the service
15 providers may be required to issue a heartbeat signal to
the service provider availability detector 606 at a
predetermined time tomaintain their status is operational.
Further, the above methods may be combined in a variety
of ways by the service provider availability detector 606.
20 The service provider attribute collector 608
is software and routines for monitoring the performance
of the service provider computers 122a-120n in completing
tasks or jobs the workflow. For example, the service
provider attribute collector 608 is routines executable

25 by a processor (e.g., a processor 402). In another



Qual ity of service Thequalityoraccuracyofthe results produced by
performance of the task or job Custoner feedback Ratings by users of the
servi ce omoaopymlsasi ned scal e Speedorseryi ce t hroughput pHwwrtngrocts wil |
take for the task or job to be conpleted Availability Hours of operation
or tinmes when the service is operational H PPAor standard conpliance

embodiment, the service provider attribute collector 608
is a hardware module specifically constructed to perform
the operations described herein. The operation of the
service provider attribute collector 608 is described in
5 more detail below with reference to the method of Figure
9. The service provider attribute collector 608 collects
a variety of information about the service provider from
various different sources. For example, the service
provider attribute collector 608 collects information on
10 the performance of different service providers. The
collection of this information is a) in part automatic
based on statistics and other data that are captured from
the network 104; b) in part manual or solicited from users
based upon performance of the service provider; and c) self
15 provided from the service provider regarding certain
criteria which the service provider may have such as
different certifications. An example list of attributes
collected by the service provider attribute collector 608

is shown below in Table 1.

Attribute Description
Cost Cost for performing the task or job
Bandwidth The capacity of the service

provider to handle jobs or tasks and

the size of those jobs or tasks




ot her Whether the process end to end is H PPA conpliant Certifications

Whet hert heservice provideris certified by a third-party rating agency

Aut hor i zewlo 2Wai3bast heser vi ceprovi deris gyt horized by amcompgitnalosequi pment
manuf acturer to performthe task or j ob Green Wether the services are

provided in an environnentally friendly way (e.g. ,

| evel ) ProfessionalismWether the service provider act in

Quality of service | The quality or accuracy of the
results produced by performance of
the task or job

Customer feedback |Ratings by users of the service on
a predefined scale

Speed or service |How long it will take for the task

throughput or job to be completed

Availability Hours of operation or times when the
service is operational

HIPPA or other | Whether the process end to end is

standard HIPPA compliant

compliance

Certifications Whether the service provider is
certified by a third-party rating
agency

Authorized Whether the service provider is
authorized by anoriginal equipment
manufacturer to perform the task or
job

Green Whether the services are provided
in an environmentally friendly way
(e.g., Leed certified and what
level)

Professionalism Whether the service provider act in

Leed certified and what




a professional manner and delivery of services Tineliness
Whet hert heservi ceprovi der delivered the work product before the set
deadl i ne we®per#d3sas Wet her the service gﬁ ovi der had t hecrggiisv1oe7s

expertise to performthe job or task Car

Thecar bonf oot printforthe

on footprint

a professional manner and delivery

of services

Timeliness Whether the service provider
delivered the work product before
the set deadline

Expertise Whether the service provider had

the requisite expertise to perform

the job or task

Carbon footprint

The carbon foot print for the
service provider performing the

task or job

Fair Trade

Whether the service provider
employs fair trade practice in
dealing with its employees and

vendors

Automation level

Percentage of job or task that will
be performed automatically by a
machine as opposed to use of human
beings to perform part of the

process

Compliance With

Security Standards

Whether service meets requirements
of standard 1like FIPS or other

device security

Rejection Rate

Ration of documents rejected by a




servi ceprovi derperform ngthe task or job Fair Trade

Whet hert heservi ceprovi der enpl oysfairtradepracticein

deal i ngwiwbi20eaiplieyeesand vendors Aut ongjion | evel Per eemuagriofosjob or
task that will be performed automatically by a machi ne as opposed to use of
human beings to performpart of the process ConplianceWth Security

St andar ds \Whet her service neets requirenents of standard |i ke FIPS or other
device security Rejection Rate

customer or complained about by a
customer to total documents

processed

Table 1

In one embodiment, the service provider

attribute collector 608 is distributed over the system 100

and includes an aggregation and storage portion that is
operable in the service provider selection module 432 of

5 the stroke and image workflow server 106. In this
embodiment, the service provider attribute collector 608
also includes thin client collector applications that are
operable at various locations in the system such as at the
portable computing device 102, the service provider

10 computers 122 or the backup server 512 to collect
information about the processing of documents by the
service provider computers 122 and send that information

to the aggregation and storage portion at the service
provider selection module 432. The service provider

15 attribute collector 608 is coupled to the service provider
computers 122, the portable computing devices 102 and the
service provider attribute storage 612. The service
provider attribute collector 608 receives information
about the performance of the service providers from the

20 service provider computers 122, the portable computing



Ration of docunents rejected by a cust omer or conpl ai ned about by a
custoner to total docunents processed Table 1 In one
enbodi menio 2vm3sasvi ce provider attribuge coll ector 608cirgpiishrostzut ed
over the system 100 and includes an aggregati on and storage portion that is
operable in the service provider selection nodule 432 of 5 the stroke and

I mge wor kfl ow server 106. In this enbodinent, the service provider
attribute collector 608 also includes thin client collector applications

that are opepablecdt 1MBr iQU$ b9Eabhansyl RS VSl E M eHGEras 13t thee
portabl e conputing device 102, the service provider 10 conputers 122 or the

backup serveged¥2ck0 bV e4éri RfttimBl i aBouledtha PEOgeTH AL Hf tdqguUMENt S
by the service provider conmputers 122 and send that information to the

aggregati on anfosmard@gs partherservide prerwider pradidert o eltestdqan emedul e
432. The service provider
for use by the service provider selection engine 610.
5 In one embodiment, the service provider
attribute collector 608 also checks the information
received from the portable computing devices 102 and the
service provider computers 122 for consistency. For
example, if the information is consistent, the information
10 1is sent to and stored in the service provider attribute
storage 612. However, if the information is not
consistent then the service provider attribute collector
performs one of various analysis steps to determine which
data 1s accurate. For example, the service provider
15 attribute collector 608 can: 1) discard the data; 2)
initiated arbitration process in which the service
provider Ashley collector 608 attempt to determine which
data source is accurate; 3) by default accept data from
the portable computing device 102 over data from the
20 service provider; 4) accessed the verification module 430
to determine which data source is accurate; etc. In an
alternate embodiment, the service provider attribute
collector 608 does not require a client collector

application, and instead accesses the logs of the portable

25 computingdevices 102, the stroke and image workflow server



15 attribute collector 608 is coupled to the service provider conputers
122, the portable conputing devices 102 and the service provider attribute
st orage 6G¥d.20is3mervi ce provider attribgge collector 6@8TUIEHRINGSGTS

i nformati on about the performance of the service providers fromthe 20
service provider conputers 122, the portable conputing devices 102 and
optionally the backup server 512. The service provider attribute collector
608 stores this information in the service provider attribute storage 612
for use by theeSahW G Vi deke SkBGHHRT GARH10. 152, | nygpggerpedi ment,
the service provider attribute collector 608 al so checks the |n?ornat|on
recei ved froihrBemperilorb! £t 608QULIMNGrHEVIIERSs ,102hanGdia &er Bire@ ipeevi der
conputers 122 for consistency. For exanple, if the information is

consi stent, hbeuhnfigroalieatdd bo8semh dol baeht  aatbdmolfthetsetgitges

provi der attribute storage 612. However, if the information is not

consi stent thAbnuthéheepeard®mawalesf athei bategicel peotvdrdepesr f or s one of
various analysis steps to determ ne which data is accurate. For exanple,
the servike provider 15 @hosebskéldéedl enttre 608 wad:l unddirstandg! thatdat a;
2) initiated arbitration process in which the service provider Ashley

col | ector 60BhatI*mHICce ®rPtican ﬁétmb@ﬁedgt)él§§ﬁpée6¢£adc%lﬂ@?é}ldS)S by
default accept data fromthe portable conputing device 102 over data from
the 20 servi eefpravederd EPukiresseq PRESEEL FUCIEYSh trodliceusss fpd

det erm ne whjch a source_is accyrate; etc. In_an alternate enbodi nent,
e servi ce P Hec Bt sea Dottt Bt B0 STeeb T EorB LS SeTirent
col | ector apphhcation nd. i nst ead accesses _t.he |10 Q he tabl e 25
comput i ng debPZes 6811 EREvs T S TS B S e RETr ke cBbeRERE (he
service ovider 2 I I t I j | ogs,
the servite. BB ot PHCR LT, o5 T s o b8 b anoaol f Bar Rl sbEreSF -

statistics apgytethgnRe6EREFRASEMET thens Lt ¢EcR O¥6(808r compliegesskil | ed
inthe art wll understand that the service provider attribute collector

608 al so inchpdegogotbwpnetarth MutiHESsd v PE€SERbvEHEYEYS TRukhetHser and
to collect user feedback via the portable conputing device 102. Simlarly,

t he service peeviderpedtidduiae tadldiacd 66110c603 ad8d s Al édescsdfiewtr e and
routines to present surveys, tables and other forns to the service provider
conput ers 122nfior aggneigetticon doyfdireaseoni cérpmovitdares Tdmsrcéhe sénvi ce
provider attribute collector 608 is able to coll ect and aggregate

i nf or matlon inéarmhtdensdndepsndently icofldremitddbrnddepéddest Mjiacthkeect ed
and verified via the activities perforned and the docunent sent and

recei ved on @ﬁélﬁéfiw@ﬁkpf@zf;o%eof) St e PPt tHeteby 2Re LSERSVBY t he

portabl e conputi hg devices 102; and,3% i nformati on provi ded by the service
provi der ConﬁHtEpg nebwork 104; 2) information provided by the users

by the portable computing devices 102; and 3) information
provided by the service provider computers 122.

20 The service provider attribute storage 612 is
a memory of a conventional type for storing the service
provider attributes and other information. In one
embodiment, the service provider attribute storage 612 is
volatile memory, and in another embodiment the service

25 provider attribute storage 612 is nonvolatile memory such



20 The service provider attribute storage 612 is a nenory of a conventi onal
type for storing the service provider attributes and other information. In
one enbodvomni2n3shis service provider attgipbute storage @t2apmivotoats|e
menory, and in another enbodi nent the service 25 provider attribute storage
612 is nonvolatile nmenmory such as flash nenory or a hard disk. In yet

anot her enbodi nent, the service provider attribute storage 612 includes the
comuni cation and functional capability to back up the service provider
attribute infarfpsiRhdfotP o2NQHE G 8183 dWah 6, SELWSt HYr BRHWAN heHtOr age
for redundancy and ease of access for other users. In one enbodi nent, the
service provicer satrifiideuis cstidied e tbd2i hieé udesragdasabasaclodest @Hang

i nformation about different service providers in an ordered fashion so that
informati on ecanmudieasiion ldhdufaektyianaesseathablile tserve cieapkovipdehe
attribute storage 612 is coupled to the service provider attribute
col | ector 608etrvirecepwevideroramodibuee dntfoidmetel amf asnete oanotherservi ce
provider attribute storage 612 is also coupled to the service provider

sel ecti ord enhirmdwer@ servhatox meti® Kgestiorager 6ok derdyriianty amnadegisee 610
can access the service provider attribute information nmaking a .

det er mi nat i oRfoRCcGRF e FeOfhexr BEB¥ISder NtNe EEAEHERE, (e Fervice
particular task qr. job of a workflow The_service provider selection engine
610 i s 20 soPERIrECINRTHHTHSR FBPTragreblitng iElidss c@ PprbePagr £0perform
a job or task, of .a workfl ow, .For t he service provider, selection

e,
engi ne 610 1 §EPGATONERT GXBATIS BDRV b I SEAEL SEEG0C PEOFRSIERR P 402)
In‘anot her egpoqjent, ot Be seryl ce, prRuLder, selection enging. 23,619 s a

har dwar e nodul'e speci alry construc t’o ‘pertormthe oper _
e e BEL Ll LU, o R ot S sE R SR
model ing to ggbecs ddifp IRRS ¥oCen O WEke ReYviLHERG iR e collector
608 to receive new or modified attribute information. The
service provider attribute storage 612 is also coupled to
the service provider selection engine 610 so that the
15 service provider selection engine 610 can access the
service provider attribute information making a
determination of which service providers to recommend or
use for a particular task or job of a workflow.
The service provider selection engine 610 is
20 software and routines for selecting a service provider to
perform a job or task of a workflow. For example, the
service provider selection engine 610 1is routines
executable by a processor (e.g., a processor 402). In

another embodiment, the service provider selection engine

25 610 is a hardware module specifically constructed to



5 attribute preferences provided by the user. The operation of the service
provi der selection engine 610 is described in nore detail belowwth

r ef er encewbaof@geries 10 and 11. I n one eagbodi nent, the eerupor1/Preys der

sel ection engine 610 operates in one of tfour nodes in 10 response to input
of a user preference. In a first node (manual node) , the service provider
sel ection engine 610 nerely identifies the service providers that are
avai |l abl e over the network and presents themin a list of the user. This is

a list of allesepryinCe md Ovbdens 13val | gbkertigcrerAOF8I AS any, t gakiand the
service provider selection engine 610 does not provide filtering of any

type. In a serpBdifede s(S&He B OFBE: CpiBYeHer 9 S&I MR OMEDEN O
sel ection engine 610 identifies service providers that are avail able
uses a weighted sumalgorithm, fuzzy logic or probabilistic
modeling to select the service provider best matching the

5 attribute preferences provided by the user. The operation
of the service provider selection engine 610 is described

in more detail below with reference to Figures 10 and 11.

In one embodiment, the service provider

selection engine 610 operates in one of four modes in

10 response to input of a user preference. In a first mode
(manual mode), the service provider selection engine 610
merely identifies the service providers that are available
over the network and presents them in a list of the user.
This isa list of all service providers available to perform

15 any task and the service provider selection engine 610 does
not provide filtering of any type. In a second mode
(semi-automatic mode), the service provider selection
engine 610 identifies service providers that are available

on the network 104 and then filters the available service

20 providers with user preferences about which attributes are
most important to the user. In the second mode, a list

of a limited number (e.g., 3 to 5 service providers) of
service providers satisfying the preferences of the user

are presented, and the user selects one of the service

25 providers to perform the job or task. In a third mode of



on the network 104 and then filters the available service 20 providers with
user preferences about which attributes are nost inportant to the user. In
t he seconstormassaslist of a limted nunggr (e.g. , 3 techIsaNYHTGTS

provi ders) of service providers satisfying the preferences of the user are
presented, and the user selects one of the service 25 providers to perform
the job or task. In a third node of operation (automatic) , the service
provi der sel ection engine 610 identifies the service providers that are

avai | abl e onohae R80T KadPdmat e, S&IIRCt SedvEBEY iR Qi dgk1khat; hest
mat ches the user input preferences about 5 servicé provider attributes, and

then sends tbagtiagk ©10] 9beh® itffie setpet ek Serdd Carphadedey fRatCAHY etion.
This process is fully automatic in that the user Is not required to take

any action ahtvanliabilid abhythepuidtwerknlioids prieder eedestandat Bersdicdy ce
provi der selection nodule 432 10 automatically processes each step in the
wor kf | ow. | npaofradetrnt hatdesft mperchbsdrh€ aseonanpet wintdf dxtanke ngpoutt he
service provider selection engine 610 operates simlar to the third node
just deschi bedraboeepriooisiesr atdiridyteat eandi ihen asadscahedéeisdke aro bl ock
service providers from 15 appearing on the |ist. For exanple, an OCR

servi ce provi@ertafthranaslsetrdngehy sC8arieeedep Heapmplefrdrent dWder ode

ot her considerations_ng%rt be bl ocked by a customer for poor service or a

cust oner whoPHSEESHheS fethAx 8udndadiif astthakdhhBspEsH? FOG EEGMAEED In the
sanme way 20 gustoqgrs refuse_to eve Wi, t.h S f _services or

goods again &Pt erd eb&éfyex?)%ﬁ:?%ﬂc&frtl?\s@ggnéfltaﬂi gﬂlzlgg{éfhgéﬁﬁ nodi Y% he
aut omat| ¢ OPRLALLAN A J SMAVERE"RUIRLS ¥ 3T bl LD fipve it a2
10 automatically processes each step in the workflow. 1In a
fourth mode of operation (automatic with blocking), the
service provider selection engine 610 operates similar to
the third mode just described above; however, at any later
time a user can decide to block service providers from
15 appearing on the 1list. For example, an OCR service
provider who was selling his service so cheaply that it
overrode other considerations might be blocked by a
customer for poor service or a customer who used the service
and did not like the results returned. In the same way
20 customers refuse to ever work with a seller of services
or goods again after a bad experience, users of this system
canmodify the automatic operation to remove providers with
which they have had a bad experience.

Methods

25 Referring now to Figures 7-11, the methods of



25Referring now to Figures 7-11, the nethods of the present invention are
described in nore detail. Referring now to Figures 7, 8A and
8B, one ewbadizmssiisof a method 700 for djgplaying a graphirgato1uws®e7s
interface (GQUJI) and collecting user preferences in 5 accordance with the
present invention is described. As shown in Figure 7, the nethod begins
with the service provider selection nodule 432 receiving 702 an i nput

signal to begin entry of user preferences. In response, the user preference
col lector andnp@UL8Q2 GOMRYULALSS A& hqbBerlBelr eseHAld il e 322 of
the conputing pad 202 to display 704 a user interface 800 (See Figure 8A)
for selecting the |evel preffed raHPBEWCLBr FGRASIEW. 7, 8A and 8B, ohlegures
8A and 8B show graphi c representations of enbodi ments of a user interface
800, 850 forembedieealt 35 DmcaticITADIOCESeldicdp Day &ng 5 giraipte. a0 viseer
attribute selection in accordance with the present invention. Wile Figures
8A and 8B shontthlh&agser (GOder f and 86061flecttiihg | eselr oprafiearmides senecti on
is separate fromthe user interface 850 for service provider attribute

sel ectiorb thosergencle MWidd ithe mregentwi inventogni 26 deacriidest.-hePs

enbodi nents these two user interfaces 800, 850 could be conmbined into a
singl e user FRPERf dde KigHTe| hul taSeRIROProsaRNS tHdpthensericsot h
selecting the level of automatic selection and the attributes of the

servi ce provPgevideRaicteet eRMosilisAdrteRtet v A QfsaRr inANSy signal

2012/ 03321571PCT/ JP2011/ 070675 Referring now to Figure 8A the
Gser i nterfate ROBLE GG Bet PRGT IHES TRVETCBF - aut BIEIRO IOy (0T USEect | on
will be describhed in nore.detail, As.n d ove in the discussjon,of the
Ser vi ce. pr ovPHOF CEENSE: oh gt BT, CHEL £B2 ek 1S THREhr S des

f our mdﬁﬁtﬁ%r%%%"t&% J?gﬁfer%§f%%h8%%r d&%@g&hﬁ%@?%ﬁ}g@aggﬁa erent

l evel s o automatic selection o e Sservice ptovi ! can
sel ect from agiofmRideyn jALITRIIL 8ot PsbLoskiNge SOMrAULRTRULG R tRRNUAl

sel ection of the service providers.

level of a automatic processing.
Figures 8A and 8B show graphic representations
of embodiments of a user interface 800, 850 for the level
15 of automatic selection and service provider attribute
selection in accordance with the present invention. While
Figures BA and 8B show the user interface 800 for the level
of automatic selection is separate from the user interface
850 for service provider attribute selection, those
20 skilled in the art will recognize that in other embodiments
these two user interfaces 800, 850 could be combined into
a single user interface that simultaneously presents the
options for both selecting the level of automatic selection

and the attributes of the service providers that are most

25 important to the user.



10 In fully automati c node, the service provider selection engine 610 and
the service provider selection nodule 432 automatically select the service
provi der wo 2pexd381r180 a task or job based enp the user's prefrgpancesscas to
which attributes are nost inportant. In the automatic with 15 bl ocking, the
service provider selection engine 610 and the service provider selection
nodul e 432 autonatically select the service provider to performa task or

j ob based on the user's preferences as to which attri butes are nost

important. Before the aw oAt elRctiboRi §arReA OrimIus2d: & he chirslcof
providers is filter to renove any bl ocked providers that have been

speci fied bygbberaseeleldt ittt BeNiewvil 8RB U tomPeec JritRy iSRRIV k68 etQ\Wrder

sel ection engine 610 and the service provider selection nodule 432 create a
list of a |liwnilledbeutdbecrabeskenv e rer deitddrls. t as2hoped abave tiaskhey | ob
based on the user preferences. The wuser then selects a service provider
fromthe |indtiedulsisstorobff theesedviervprevpdewr delsctthiain satiisfey 6tlide user
preferences. In the nmanual node, the service provider selection engine 610
cooper at €5 wthie phessatyiloyntovdrdarr &vides | &bt i ngddet et opedas iom -
determ ne the service providers that are currently available to perform
tasks or j ob$hePgamogdsfi ptfep@&naitsltorbfcwwrewﬁr%m@ef—@erﬁaﬂ: ae#edvai | abl e
is presented to the user and the user nust select a service provider
perform the PaskR6rapbBmakd c18°4RE6W O n OFi §life SBAY 1CRe PESE doit-er T8E 800
di spl ays a wi_ndow which. allo the user _to select their . npde.of qperation.
The user intEFFgcgagoﬁe%ﬁE#uﬁ%gmaégg??gg18f ?3§8W§%862ng§2?1865} 08
correspondin I | e f_ _aut i | ection and_corr.espondi ng
radi o buttonge%gfﬂ¥%&§%€£%f?8%§% agﬁ¥§%<9¥ﬁ%$%gﬁ€h%ﬁﬁ%§uo Bﬁgyé O I'n

one embogl menk £hhe UG ohiald A R0L Al | aus L ot bo-oeLegk gy one

node of operation of Its correspon e user I nterface 800

al so includegnginknBlib BRY {RE s8pYiLEENGr&PeqrBXEaYRLRYBRCH Al 1eqdbt s t hat
20 the service provider selection engine 610 should include in the list for

sem - aut omat hatepataaan yesdl acedHesperdicept abede 840 pAREBrNetHERI has
sel ected the level of automatic service provider selection, the user

sel ects the subnmjdb bbkisenl 84 ttthesendetrNal rpsefeetherst ca25 HhewHseh
preference collector and GU 602. Referring back to Figure 7, the nethod

conti nues byatecebuteg 206 thestsémponpudntas tdnl éhel aaftomatic with

15 blocking, the service provider selection engine 610 and

the service provider selection module 432 automatically

select the service provider to perform a task or job based

on the user's preferences as to which attributes are most

important. Before the automatic selection is performed,

20 the list of providers is filter to remove any blocked

providers that have been specified by the user. In the

semi-automatic mode, the service provider selection

engine 610 and the service provider selection module 432

create a list of a limited number of service providers to

25 perform a task or job based on the user preferences. The



automatic selection that the service provider selection nodule 432 should
perform As noted above, this input is 5 provided to the user preference
col | ect orwendi#83521802 i n response to theyyser sel ectingpChapaubmios7Hutton
810. The method continues by storing 708 the input received instep 706 in
the user preference stored 604. Then the nethod continues 10
attribute interface in Figure interface by displaying 710 the user
interface 850 for selection and ranking. An exanple of one enbodi ment of

the user user then selects a service provider from the limited list
of filtered service providers that satisfy the user
preferences. In the manual mode, the service provider
selection engine 610 cooperates with the service provider

5 availability detector 606 to determine the service
providers that are currently available to perform tasks

or jobs. That unfiltered list of service providers that

are available is presented to the user and the user must
select a service provider perform the task or job. As

10 shown in Figure 8A, the user interface 800 displays a window
which allows the user to select their mode of operation.

The user interface 800 includes a series of labels 802,
812, 804, 808 corresponding to different 1levels of
automatic selection and corresponding radio buttons for

15 selection of one of the four modes of operation. In one
embodiment, the user interface 800 allows the user to
select only one mode of operation or its corresponding
radio button. The user interface 800 also includes an
input box for inputting the maximum number of results that

20 the service provider selection engine 610 should include
in the 1list for semi-automatic operation and a
corresponding label 806. Once the user has selected the
level of automatic service provider selection, the user
selects the submit button 810 to send their selection to

25 the user preference collector and GUI 602.



15 be described in nore detail. The user interface 850 includes a w ndow
having a plurality of colums with a first colum listing the provider
attri but ayeRowMI3ASsecond col um providing an i nput necRamiJBINIL/BT06THhe user
to indicate the inportance of that attribute (on the 20 correspondi ng row).
For exanple, as shown in Figure 8B, the left-hand colum includes a |ist of
attributes: attribute A 852 to attribute N 852. In one enbodi nent, the rows
of the first colum can be selected by the user, and the user is presented
with a drop-down nenu | iRetfigiyidhy aldacdit t ributesSgeteal 7, prevedensthlod thi s
manner, the user may create its own list of the attributes which are of
continues by receiving 706 the user input as to level of
automatic selection that the service provider selection
module 432 should perform. As noted above, this input is
5 provided to the user preference collector and GUI 602 in
response to the user selecting the submit button 810. The
method continues by storing 708 the input received in step
706 in the user preference stored 604. Then the method
continues by displaying 710 the user interface 850 for
10 attribute selection and ranking.
An example of one embodiment of the user
interface 850 for attribute selection and ranking is shown
in Figure 8B. Referring now also to Figure 8B, the user
interface 850 for the selection of provider attributes will
15 be described in more detail. The user interface 850
includes a window having a plurality of columns with a first
column listing the provider attribute(s) and a second
column providing an input mechanism for the user to
indicate the importance of that attribute (on the
20 corresponding row). For example, as shown in Figure 8B,
the left-hand column includes a list of attributes:
attribute A 852 to attribute N 852. 1In one embodiment,
the rows of the first column can be selected by the user,

and the user is presented with a drop-down menu listing

25 all attributes of all providers. 1In this manner, the user



concern or inportance to the user. The attribute lists includes any nunber
of attributes fromone to all the attributes. Furthernore, in another
enmbodi nenwo 2btemsenst 5 inportant attribuygs are listed ipaTapgharofoeem nost

i nportant to |east inportant. In yet another enbodinent, the attributes are
listed in the first columm in al phabetical order. As shown in Figure 8B
the second or a right hand col um includes an i nput mechanismfor the 10
user to indicate the inportance of the attribute listed in the

correspondi ng,L0Wrclt & RitSs eX@ITPL Bst €8N talk! AUl U fed UieScR gokr expondi ng
slider bar 854 and a position indicator 856, 858, 860, 866 indicating a

| evel of inpephases of tikAitdriduities wheresarposrhé oattpibhicel efit:d
i ndi cates | esser inportance and a position to the right

includes any number of attributes from one to all the
attributes. Furthermore, in another embodiment, the most

5 important attributes are listed in order from most
important to least important. 1In yet another embodiment,

the attributes are 1listed in the first column in
alphabetical order. As shown in Figure 8B, the second or

a right hand column includes an input mechanism for the

10 user to indicate the importance of the attribute listed
in the corresponding row. 1In this example, each attribute
includes a corresponding slider bar 854 and a position
indicator 856, 858, 860, 866 1indicating a level of
importance of the attribute, where a position to the left

15 indicates lesser importance and a position to the right
indicates greater or higher importance. For example,
attribute A and attribute N 852 have a low-level importance

as indicated by the position of marks 856, 866 while
attribute B 852 has the highest level of importance as

20 indicated by position mark 858 and attribute C 852 has a
high level of importance close to that of attribute B 852

as indicated by position mark 860. The input mechanism

of a slider bar and position mark are merely one method

for indicating the importance of an attribute. In another

25 embodiment, the input mechanism is inputting a number



i ndi cates greater or higher inportance. For exanple, attribute A and
attribute N 852 have a |owlevel inportance as indicated by the position of
mar ks 856wo0&6f/skilke attribute B 852 hasythe highest | ewelriefoiiompers ance as
20 indicated by position mark 858 and attribute C 852 has a high |evel of

i nportance close to that of attribute B 852 as indicated by position mark
860. The input nmechanismof a slider bar and position mark are nerely one
met hod for indi cating the inportance of an attribute. In another 25

embodi ment, -Bg ribRR | '?Fg%ﬁﬁb%@ah%e‘ BRUHd BZ a3 NEIBR A s 8PS &S ENinAG e
i npor t ance on he scale such as 1 to 5. Those skilled in the art wll

recogni ze thakittheweiarenha s wati Qfec@tghqrzel gphenenéaki ons 4 Ratrieay d be
used to indicate the inportance of an attribute and the above are just to 5

listen of a bewoekerplieplchicoxtiatiend hehdot tonlaf behaskdr b cakbdmatd he
user interface 850 provides buttons 862, 864 for the addition or deletion
of attri but esheTheposeéancan ofebechtamibtitre lamde t8e2 abroora bhre fiusstt teol um
and then select the delete button 864 and the attribute will be 10 del eted
fromthe 4istisSem lodr la/, feheernsvplean s&restimateow hdoehieomselfedthet he add
button 862 and a nmenu or wi ndow will be presented to the user with a |ist
of the avail ébrétawhnbm ddhe e ryspEesépeet 858 mr ofidee hutstans &62ni but es

and is added to the lis
864 for the addltlon or deletion of attributes. The user

can select an attribute 852 from the first column and then
select the delete button 864 and the attribute will be

10 deleted from the list. Similarly, the user can select a
row and then select the add button 862 and a menu or window
will be presented to the user with a list of the available
attributes. The user selects one of the listed attributes
and is added to the list.

15 Referring back to Figure 7, the method
continues by receiving 712 input about a specific attribute
and its importance. The method then stores 714 the
received input from step 712 (the attribute and its
importance) in the user preference storage 604. Next the

20 method determines 716 whether a timeout condition has
occurred or whether no more attributes are being modified.
If either condition is true, the method is complete and
ends. However, if the user 1is adding or removing
attributes or modifying their importance, the method

25 continues by updating 718 the user interface 850 and



15Referring back to Figure 7, the nethod continues by receiving 712 i nput
about a specific attribute and its inportance. The nethod then stores 714
t he receiwedoinmpsiisfrom step 712 (the at4gi bute and itspcorpeztianme)s i n the
user preference storage 604. Next the 20 nethod determ nes 716 whether a
ti meout condition has occurred or whether no nore attributes are being
nodified. If either condition is true, the nethod is conplete and ends.
However, if the user is adding or renoving attributes or nodifying their

i nportance, theuiRlihedtdSsEcoptities @ysgm%twggicﬂ&édﬂ%s@e&nlt@tﬁafc@e 850
and returning to step 710 to display an updated user interface for
attribute selegtaobridiceihesck ibeD rEpeale tHRPtRLA rdgdatskted 612,
Referring now to Figure 9, one enbodi nent of 5 a nmethod 900 for collecting
and storing 3edaviaee pri®. der attributes in accordance with the present
invention is described. The nethod begins with the service provider
attribute collector 608Redguasingin@dXo nfogurei Bn dnenembedimend fovi der
and storing the response in the service 10 provider attribute storage 612.
Next, thed sepvinethpdofPbefontecplbactingl frdtoro6d8ansavéce POYVilderst r oke
and i mage wor kfl ow server 106 for requests for a service provider. For each
request for at&§EAPUEESpridyidfetordareat Bdthy thige i TkeEL ahdvVeRbBdgenWESkf | ow
server 106, the 15 service attribute collector 608 creates a record and

stores the r8€8FIPEYheThEr TRLES HATS attth vihe Sebrige BIOVifies

di f th t by.th t d i fl 106 is th
Trrst otep | ACGARBERn S ARG | O AHS SREE odpf eth LEBeFobBr dIgm
tatisti t d | et ed. Next
The ot hod | BerrT YT Wi fE Sl e PRSP o R e S AT R S csber for

a Servi chy pr?%h@%efr.r OH‘cE??bﬁg%o‘(@t%ggie”aaﬁz‘{‘m KiJeQu Sepyer %gﬁvi'c’é one

enbodi nent e service provider attribute collector 608 provides a unique

25 identificatbondBHTRe rfi g tRaeh 198 HAE sRBOMLAS or® 04URhEUS tSOKW Ce
provi der identification nunber is stored in the service provider attribute

storage 612. afaximahewBsekiodwCaptuees 189688 ratrakbglices sf €bat gdskeviike
conpletion of the request for a service provider. For exanple,

provider. For each request for a service provider

generated by the stroke and image workflow server 106, the

15 service attribute collector 608 creates a record and stores

the record in the service provider attribute storage 612.

The sending of the request by the stroke and image workflow

server 106 is the first step in gathering information about

and completing a record of statistics about how the request

20 was responded to and completed. Next the method

identifies 906 the service provider that accepts the

request for a service provider from the stroke and image

workflow server 106. In one embodiment, the service

provider attribute collector 608 provides a unique

25 identification number for each service provider. The



5 information such as the tinme the request was accepted, the tine the
docunents were delivered to the service provider, the tinme at which the
response weemyilded by the service proyjder, the sizerofiipiaidnersrent s
before and after processing, the size of the response or results and ot her
10 statistics relevant to the performance of the job or task are captured.
For exanple, nmethods for capturing such information are disclosed in US
patent application serial number 12/555,663, entitled "Paper-Like Forms

Processi ng Sygt gie&sMetNed, bAidvlied ,0n Rapt £FPes+ Bon 200Rbe HSi RateBL- 15
application serial nunber 12/555,669, entitled "Device Enabled Verifiable

Stroke And | rRoenhBased; Mo kid dnsde r fdd e e Sept 6,2 208@xtStpat ent
application serial nunber 12/555,675 entitled "Stroke And | mage Aggregation
And Anal yti céethbdl edpearéepbepbetaBis20@e andatSdpabeshe28cmppkitéahni on
serial nunmber 12/555,683, entitled "Milti-provider Fornms Processing System
with Qualityoff ther vieguésti Ifed o SeptvdrdezerpB8ov2668,. wHah axkemple,

i ncorporated by reference inits entirety. Next, the nethod continues by
storing F0 théoirtention sdcherwitde 25mpr bre degquest e seaciepttiesk &het he
service provider attribute stored 612. Next the nethod determ nes 912
whet her t her iBpethrigioduimeiit § weuesdslivpredrve dhppevvdeesPradidRadve been
sent out by the stroke and i e workfl ow server 106. If so, the nethod
returns to stBp @%@%W@lrcé‘p*ég? %?%BQD%GWQWR)‘U?JW%‘? Byothengeraice

t. If t,.th t.hod t t 914 t t rf
feedback froRTPHA BEer WA FO28: e LHE CEEUMTEdbaBREPR ot ILePoLee
provi der attrlbutesstoregh612 Aft thséter% nunber fo%r tgeC e %[ be
conpl et e andPERGSE51H%Tho8E %kl?l i'h the T TP8YagH 8% REFeEhe
Pr OCESS ﬂ?scékgﬁgﬁ@*_%%\éeﬂé‘l%@ah%f Eée&‘?é EH&ECE SP'ér?eCS%k} 'zsr e%atsk’(pes of

data: data from € service provi romt e user, “and ata

automat i cal | Xréoaﬁggth%& I ORAPEL Al Oifnefth%d's”%%er V&H&&Pﬁ!\hée%‘d% 106,
the portable 15 computing devices 1 and the service provider conputers

122. 1t shouldrBemdRdenshpediidatosbe LolUsephitentobpphesstdiohf seenkit ypes
of data can be perforned in any order. For exanple, step 902, steps 904 to

912, and stepufbdrnpy/besi BEar nedtinlduf f papat-ohder Eoi‘fﬁénPHﬂﬁésdﬁﬁqu bed
above. 20 Further nore, those skilled in the art will recognize that the
statistics aggsaamomaMetabldy “gdtilerdeorf rSpthrber e®f 200Poneéht padvknthe
system 100 can be perforned in other ways such as automatic reporting to
the servie pppYidetiamnt rsidmitasl cruhml@@roii266§5b)66t9he atthierlednPbaears of the
25 system Referring now to Figure 10 and 11, two nodes

of operati onEpablede Veariviigab ke oftgekes dingtt I@ﬁg@n@a@@dal‘@oahélpwé, Service

provi der sel ectl on nodule 432 will_be described. The service provider
sel ecti on enSF gdggp September 8, 2009; US patent application serial

number 12/555,675 entitled “Stroke And Image Aggregation
And Analytics,” filed on September 8, 2009 and US patent
20 application serial number 12/555, 683, entitled
“Multi-provider Forms Processing System with Quality of
Service,” filed on September 8, 2009, which are
incorporated by reference in its entirety. Next, the
method continues by storing 910 the identified service

25 provider 1in the statistics at the service provider



5 accesses the user preference storage 604 to determ ne which node of
operation will be used for selection of a service provider for a particular
user thatwbasiawssupl ow t asks to be assi gngd and perf or meaTOY201@7081Y oke and
i mge wor kfl ow server 106. The service provider selection engine 610 10
reads the user preference as to the |level of automatic selection fromthe
user preference storage 604 and sets the node of operation for this user
according to the user' s settings. This will result in the service provider
sel ection engithe il copst @Edédgeiin .ei Nt Mhdametddrl dStseRinast @matic
node or automatic node. The operation of the service provider selection
engi ne 610 | wheaheal nhdechasdeeceradibstiomel abeyeebstst hdbrdeserriviiideon Wil |
not be repeated here. The operation of the service provider selection

engi ne 610 i pravticdeats thebdbave desorsberd det dw 2hhensttr aksf emehdmatge Fi gure
10 and the operation of the service provider selection engine in sem

aut omat i ¢ noderks lges seinyer bidlow vift o eftdremethed Frgtwensgl toRstter i ng
now to Figure 10, one enbodi nent of a nmethod automatic selection of a
service p?govpaéra?ﬁ epegie st & 06 tRrerghp? édeher ithreRerdnregugsseri bed.
The WD 2012/ 03321580PCT/ JP2011/ 070675 net hod begi ns 8 col l ecting and
storing 1002Lbsdlotr efBPeMe 9% r CRRTIMAST 4Bl 65PN if"l gt vFEEYSSSi der s,

ib fi h he i Ki f h
At ribut e, CRE"RBPRSR ol SSATFETMITE™S RS S ool ha b 8Gh e Lbh Bed above
Wi th ref erenge Le houre e Next ) Be 5l e ol sots, And. sLoLgs (3004 1 he

attributes of "service providers. e hrs”step ‘has been
described abgyeew LR LCT@RGe ddh il e;ne%hw@st@&ng?&@edaheeehafs'.es 1006
a service request to be perforned 10 for a user or reguestor. Then the

service pyovirgsea¥aihabd ihytHet 860y i 696 debghii-aesnl@08hangdrraeaaates a
list of service providers that are currently connected to the network 104

and avai |l abl geterpeeldoaBoi/bewsEhVi€te FEAUESto MNJire theosekWitee thire der
sel ection engine 610 15 dynam cally determ nes the best service provider to

performthe sgpeiscefraqtastedtbyfeompahengethecasproptidker,edaea febm eved
fromuser preference storage 604 and the service provider attributes
retrieved frohesensére provi dertaat tisi battosntried 1432, cbnnekitedrefirot wher e
the 20 selection of the service provider is fully automatic, the service
provi der sel ePErefiong Aé BNO ieade ofnkideewe sfnien Uidst thet phrbebkeen t he
attributes of the available service providers and the attribute preferences
of the uker. CPRPYtde@CeARVAEESoA Okaf Bet hEdREFH1GeRRPELIBF GAjRUtErS
122. It should be understood that the collection of these
different types of data can be performed in any order. For
example, step 902, steps 904 to 912, and step 914 may be
informed in different orders than that described above.
20 Furthermore, those skilled in the art will recognize that
the statistics are automatically gathered from different
components of the system 100 can be performed in other ways
such as automatic reporting to the service provider

attribute collector 608 by the other components of the

25 system.



251 n one enbodi nent, the service provider selection engine 610 determ nes
the best service provider to performthe service requested by calculating a
wei ght ed WOrnf248334ach servi ce provi der apd sel ecting t h®@CIIPuilpe709Tovi der

t hat has the highest weighted sum In one 5 enbodi nent, the service
providers are first filter so that only the service provides that provide a
service that matches the request task or job have a wei ghted sum

cal cul ated. For exanple, for each possible alternative service provider,
the set of neasured par @eFeSiry nkiv aid rr by s Pooin@hol getabemasisisgned

wei ghting factors Windicating their relative inportance. The observed

val ue i s nul bEpdperta byoh o mehghse ngitagiosyidad selsemt Son empimputeadd: n s=
2147 iP i i =1 15The service provider with the highest sumS is chosen as
t he best serande threovselevice npaputiker enbbelteon , mbhlalserdd L ew pl dvibeer

sel ection engine 610 deternines the best service provider to performthe
servi ce requdssedibeidng il yseoyice IRFROLdeT ssedsesdilipentendinrey 6Ldgi c
(e.g. , as described in Zadeh, _ '

5 accesses the user preference storage 604 todetermine which
mode of operation will be used for selection of a service
provider for a particular user that has workflow tasks to
be assigned and performed by the stroke and image workflow
server 106. The service provider selection engine 610

10 reads the user preference as to the level of automatic
selection from the user preference storage 604 and sets
the mode of operation for this user according to the user's
settings. This will result in the service provider
selection engine 610 operating in either manual mode,

15 semi-automatic mode or automatic mode. The operation of
the service provider selection engine 610 in manual mode
has been described above in that description will not be
repeated here. The operation of the service provider
selection engine 610 in automatic mode is described below

20 with reference to Figure 10 and the operation of the service
provider selection engine in semi automatic mode is
described below with reference to Figure 11.

Referring now to Figure 10, one embodiment of

a method automatic selection of a service provider in

25 accordance with the present invention is described. The



L.A (1965) . "Fuzzy sets", Information and Control 8 (3) : 338-353.) is

used to choose anong alternatives. Each paraneter or attribute Pis

assi gned worangssnt val ues which represgpt sone fuzzy state1boreesxanpl e,
a paraneter called throughput m ght be neasured in terns of the nunber of
seconds the application runs on average before acconplishing its task. A

second paraneter, called 5 quality, mght neasure the nunber of custoner

rej ections per thousand tasks performed. Further rules mght specify

desirabilitymbRnber "Begfinkhesg fU3ZYeekahRs. ahkesetbdi®y Mol besexpressed
in FCL (A |l anguage for "expresSing fuzzy |ogic expressions created by the

| nt er nat i onapré@ekle@el’s0t 8¢ €dtha COBTESEE ONi bh P selr@ri RXpHBYE delrlRg
foll owi ng FCL pseudo code m ght specify a sinple set of fuzzy logic rules

for choosi ngaseryboesshafed mporpaass thwttie) €sét ngn@odhe qUApbblY agielkeVvi Ces.
FUNCTI ON BLOCK 15VAR I NPUT Qual i tyREAL; (* RANGE(O .. 100) *) (* %ejects
*) Thr oughpurRERLng(é RANGE( ttri®d)ter.) OEheohathedchodpet fo r2OENDt hVAR
5 step has been described above with reference to Figure 7.
Next, the method collects and stores 1004 the attributes
of service providers. One method performing this step has
been described above with reference to Figure 9. Next the
method identifies 1006 a service request to be performed
10 for a user or requestor. Then the service provider
availability detector 606 determines 1008 and generates
a list of service providers that are currently connected
to the network 104 and available to perform the service
request. Next, the service provider selection engine 610
15 dynamically determines the best service provider to
perform the service requested by comparing the user
preferences retrieved from user preference storage 604 and
the service provider attributes retrieved from service
provider attribute stored 612. 1In this method where the
20 selection of the service provider is fully automatic, the
service provider selection engine 610 need only determine
a best match between the attributes of the available
service providers and the attribute preferences of the user.

This determination may be made in a number of ways.

25 In one embodiment, the service provider



VAR _QUTPUT

Desirability REAL; (* RANGE(O .. 4) *) END VAR FUZZI FY

Qual ity 25TERM Poor := (0, 0) (0, 1) 95, 0) : 5 TERM Good := (90, 0) (95,

1) (99, OWo0;2012/033ARM Excel | ent

10

15

20

1) (10, 0) ; TERM Slow := (5, 0) (60, 1) ; END FUZZIFY _

selection engine 610 determines the best service provider
to perform the service requested by calculating a weighted
sum for each service provider and selecting the service
provider that has the highest weighted sum. In one
embodiment, the service providers are first filter so that
only the service provides that provide a service that
matches the request task or job have a weighted sum
calculated. For example, for each possible alternative
service provider, the set of measured parameters or
attributes P of choice are assigned weighting factors W
indicating their relative importance. The observed value
is multiplied by the weighting factor, and a sum S is

computed:
n

S = WP
=1

The service provider with the highest sum S is
chosen as the best service provider.

In another embodiment, the service provider
selection engine 610 determines the best service provider
to perform the service requested using fuzzy logic. In
this embodiment, Fuzzy Logic (e.g., as described in Zadeh,
L.A. (1965). "Fuzzy sets”™, Information and Control 8 (3):
338-353.) is used to choose among alternatives. Each

parameter or attribute P is assigned a range of values which

:= (95, 0g71(100, 1) (100pc@prr01END6FIZZI FY
FUZZI FY Throughput TERM Fast := (0, 0) (0.1, 1) (1, O0) ; TERM Reasonable :
(0.5, 0) (5,



10FUZZI FY Desirability TERM H gh := 1 ; TERM Acceptable := 2 ; TERM Rej ect

= 3 ; END FUZZI FY
20RULEBL GEH 20i#6521AND: M N;  ACCU: MAX;

Fast) AND (Quality IS 25 Excellent) THEN%DeswablIity | S High);
RULE 1: I F (Throughput IS Reasonable) AND (Quality IS Excellent) THEN
(Desirability I'S Hi gh);

10

15

20

25

represent some fuzzy state. For example, a parameter
called throughput might be measured in terms of the number
of seconds the application runs on average before
accomplishing its task. A second parameter, called
quality, might measure the number of customer rejections
per thousand tasks performed. Further rulesmight specify
desirability in terms of these fuzzy states. These rules
might be expressed in FCL (A language for expressing fuzzy
logic expressions created by the International
Electrotechnical Commission (IEC). For example, the
following FCL pseudo code might specify a simple set of
fuzzy logic rules for choosing services based on speed,
but rejecting poor quality services.
FUNCTION BLOCK
VAR INPUT
Quality REAL; (* RANGE(O .. 100) *)
(* %rejects *)
Throughput REAL; (* RANGE (O .. 100) *) (* total
seconds *)
END VAR
VAR OUTPUT
Desirability REAL; (* RANGE(O0 .. 4) *)
END VAR
FUZZIFY Quality

TERM Poor := (0, 0) (0, 1) 95, 0) ;

15 DEFUZZI FY Desirability METHOD: COG END DEFUZZI FY
RULE OpcitBrfolivomgghput

'S



RULE 2: I F (Throughput IS Slow) AND (Quality IS Excellent) THEN
(Desirability IS Acceptable); 5RULE 3: IF (Throughput IS Slow) AND (Quality
| S Good) WOBRM2YMBesrability |'S Acceptabl g}; RULEPCT/IPRI(/QWaTi ty | S
Poor) THEN (Desirability IS Reject); 10END RULEBLOCK END FUNCTI ON BLOCK

G ven this control syntax, any of a nunber of Fuzzy Logic systens m ght be
devel oped, based on the 15 paraneters provided, of which this is only one
enbodi ment. In yet another enbodi nent, the service provider selection
engi ne 610 det er m nes THRM l|Rsdd Se£ v ee, popvi(der, 110 pexd,orom the service
requested using probabilistic nodeling. In this enbodi nent, an expert
systemis used 20 to dnrs&EsmlepossEbl@5se0yi qéa ofr,ovi)de¢s00) n0f his

END FUZZIFY

FUZZIFY Throughput

5 TERM Fast := (0, 0) (0.1, 1) (1, 0O)
TERM Reasonable := (0.5, 0) (5, 1) (10, 0) ;
TERM Slow := (5, 0) (60, 1) ;

END FUZZIFY

10 FUZZIFY Desirability
TERM High := 1 ;
TERM Acceptable := 2 ;
TERM Reject := 3 ;

END FUZZIFY

15
DEFUZZIFY Desirability
METHOD: COG;
END DEFUZZIFY
20 RULEBLOCK first

AND:MIN;
ACCU:MAX;
RULE 0: IF (Throughput IS Fast) AND (Quality IS

25 Excellent) THEN (Desirability IS High):;



enbodi ment, ranges for each paraneter or attribute P are used to assign a
probability that the application should be recommended. Bayesian rules of
i nf er encewenei1ussrst o conbi ne these probghpilities into acriyealiyproetability
that 25 the application should be recomTended There are several nethods
for devel opi ng such rules, the nost conmmon being "forward chai ned" expert
systemrul es or "backvvards chai ned" expert systemrules. Such rules | ook
like if-then statenents, such as the statenent: "If speed is 5 <0.1 then

desirability is highig Ihoff? BrhEbegnbaLt Y ﬁégstehhbl%')samogeutahatt
vari ety of other thematl cal techniques, such as cl assical decision

theory, Denpskekxskahemtdect men(bdedrybidndyPassiHligh)t,y theory provide
alternative algorithnms which can be used to decide 10 anong various conpl ex

al ternatives, and Rught 2he EpplTREocLGhphitS TAS81low) AND (QualRefems ng
back to Figure 10, the nethod 1000 conpl etes by sendi ng 1012 to request to
t he dynam caEkyedéeartn miENefleserabteipyolsdacceptabdrpleti on. 15
Referring now to Figure 11, one enbodi nent of a method 1100 for

sen -autdimati c sel BOLEoh: G &TseevugbpuprbyiSdew)i ANBctowabhte 14 Goodie
present invention is described. The method begins by collecting and storing
1002 user pr &HENeriPesir@dlildety kS avecepPbarPAg) 1004 20 attributes of service

provi ders, identi fgl ng 1006 a service reg}uest and determ ning 1008 a |i st
of service provi deR9LEThe Kf dQuaigoy Ifod#ordoodHENd (Pesarabd ity dane as

the steps de Ccr.i bgg above with reference to figure cancer that description
will not be @B@S d here. Next, 25 the nethod dynamically filters 1102 the
list of service

10 END RULEBLOCK

END FUNCTION BLOCK

Given this control syntax, any of a number of

Fuzzy Logic systems might be developed, based on the

15 parameters provided, of which this is only one embodiment.
In yet another embodiment, the service provider

selection engine 610 determines the best service provider

to perform the service requested using probabilistic
modeling. In this embodiment, an expert system is used

20 to choose among possible service providers. In this
embodiment, ranges for each parameter or attribute P are
used to assign a probability that the application should

be recommended. Bayesian rules of inference are used to
combine these probabilities into a final probability that

25 the application should be recommended. There are several



providers that are currently connected to the network and avail able to
performa service request. For exanple, the nethod dynamcally filters the
list of awei2bem3s2isServi ce provi ders by cggparing the pr@&Ce&lendes7o61s t he
user and the 5 service provider attributes. In one enbodinment, this dynam c
filtering step is perforned in a manner simlar to that described above
with reference to Figure 10 for determ ning the best service provider. In
other words, the list of service providers can be dynamically filtered 10
using a wei ghtedosismralrgaeivehdpifndz syidnogiudesqr threohalit! tohimonmeeealigng. For
exanple, if a weighted sumalgorithmis used, rather than choosing the
servi ce provitderwartdh theihedieséxperghtegstsemm rulesdretdrod“backivaprdkl02
woul d generate a |ist of service providers that have

chained” expert system rules. Such rules 1look 1like

if-then statements, such as the statement: “If speed is

5 <0.1 then desirability is high”. Those skilled in the art

will also note that a variety of other mathematical

techniques, such as classical decision theory,

Dempster-Shafer decision theory, and possibility theory

provide alternative algorithms which can be used to decide

10 among various complex alternatives, and might be applied

in this case.

Referring back to Figure 10, the method 1000
completes by sending 1012 to request to the dynamically
determined best service provider for completion.

15 Referring now to Figure 11, one embodiment of
a method 1100 for semi-automatic selection of a service
provider in accordance with the present invention is
described. The method begins by collecting and storing
1002 wuser preferences, collecting and storing 1004

20 attributes of service providers, identifying 1006 a
service request, and determining 1008 a list of service
providers. The steps 1002, 1004, 1006 and 1008 are the
same as the steps described above with reference to figure

cancer that description will not be repeated here. Next,

25 the method dynamically filters 1102 the list of service



15 the highest a weighted sum val ues. This enbodi nent provides a |ist of
the top k itens whose sum S is highest, where k. is the nunber of itens
request edwbyotdnesuser. For exanple, if tgg user has set pasumquefierence to
produce and list the three best matches, the nmethod woul d generate 20 a
list of the service providers with the three highest wei ghted sum val ues.
Simlarly, fuzzy logic or published at nodeling can be used to generate a
list of the service providers that best match the attri bute preferences of

the user. E bhekigkAhengtt §EB”&1SH.='PénE§g @bSRe BLEAUES dHS TR 3R Af a¥R Vi Ng
| ength according to the preference of the user. The nmethod continues by

presenting 13Q4it@e1shebtpét sbrafa SRIM LEe Hettidier s tRb 1t Ream@AussSt@le This
can be done with the service provider selection engine 610 providing the
list for presenhad agnbaiiche lysen 1nerishe hpr esert atfi avadlabdel ee3zdcelhe
portabl e conputing device 102 receives an input selection fromthe user as
to the servi peopideirdebyfcampd hinghdr¢ prieste mdnees wifcehprwse dersd thiee
portabl e conputing device 102 sends the input to the service provider

sel ecti orb engen¥i€e0.priveider vats rpbmtieder In one embodiment, this

dynamic filtering step is performed in a manner similar
to that described above with reference to Figure 10 for
determining the best service provider. 1In other words,
the list of service providers can be dynamically filtered
10 using a weighted sum algorithm, fuzzy logic, or
probabilistic modeling. For example, if a weighted sum
algorithm is used, rather than choosing the service
provider with the highest weighted sum, the method of step
1102 would generate a list of service providers that have
15 the highest a weighted sum wvalues. This embodiment
provides a list of the top k items whose sum S is highest,
where k. is the number of items requested by the user. For
example, if the user has set as a preference to produce
and list the three best matches, the method would generate
20 a list of the service providers with the three highest
weighted sum values. Similarly, fuzzy logic or published
at modeling can be used to generate a list of the service
providers that best match the attribute preferences of the
user. Either of these techniques can also produce lists

25 of varying length according to the preference of the user.



10 selection engine 610 receives 1106 the sel ection of the service

provi der, and sends 1108 the service request to the selective service

provi der wororaspiisti on and the nethod eggs. The foregoipogudsacniopts on of

t he enbodi nents 15 of the present invention has been presented for the
purposes of illustration and description. It is not intended to be
exhaustive or to limt the present invention to the precise formdisclosed.
Many nodifications and variations are possible in [ight of the above

teachi ng. 207ht hethBhendedi hhatk H}E‘p%‘é’@ﬁtﬁ?ﬁgtbfo@f%fkthdf‘a’qritéto%fbe
limted not by this detailed description, but " rather by the clains of this

appl i cation. sagviickl pP@VHH@QéS‘E@%@}te dram hnals wahhod Ryt Wwithhe
present invention nay be enbodied in other specific fornms w thout departing
from 25 the sherkbrohicespeiviiale chaylaeder distétgihbe6e0f providing the
list for presentation to the user by the presentation
5 module 322. The portable computing device 102 receives
an input selection from the user as to the service provider
from the short list of service providers. The portable
computing device 102 sends the input to the service
provider selection engine 610. The service provider
10 selection engine 610 receives 1106 the selection of the
service provider, and sends 1108 the service request to
the selective service provider for completion and the
method ends.
The foregoing description of the embodiments
15 of the present invention has been presented for the
purposes of illustration and description. It is not
intended to be exhaustive or to 1limit the present invention
to the precise form disclosed. Many modifications and
variations are possible in light of the above teaching.
20 It is intended that the scope of the present invention be
limited not by this detailed description, but rather by
the claims of this application. As will be understood by
those familiar with the art, the present invention may be
embodied in other specific forms without departing from

256 the spirit or essential characteristics thereof.



WO 2012/ 03321588PCT/ JP2011/ 070675 Li kewi se, the particul ar nam ng and

di vision of the nodul es, routines, features, attributes, nethodol ogi es and
ot her asp®oOt2812413821A0t mandat ory or signiggcant, and t he PGEIR2NMI/BTHS7I hat

i npl ement the present invention or its 5 features may have different nanes,
di visions and/or formats. Furthernore, as wll be apparent to one of
ordinary skill in the relevant art, the nodul es, routines, features,
attributes, nethodol ogi es and ot her aspects of the present invention can be

i npl enent ed askxeqfibegrene H MArdyiad 1€ nahii higwak @ dAiv i Nyore ki H@kban 1@fs ,t he
three. Al so, wherever a conponent, an exanple of which is a nodule, of the
present i nvempbuehnes,i feladnrdsd &t sihives £, mébrodoipghest aganolider

i npl enented as a standal one program as part of a larger program as a
plurality of asppatat eat® pnogramsndasoayst atri calibpidncéyrtam @ald y thienked

i brary, as a kernel |oadable nodule, as a device driver, and/or in every
and any ot hemeghpniisown et ovmp heméet f ther @resariosienvdnbidinnary iglsi 11 in
the art of conputer progranmm ng. Additionally, the present invention is in
no way |ift égagores i wpYerhatat iddffiarenly @SS cdpvdgiams ngnldrduage,
or for any specific operating systemor environnent. Accordingly, the

di scl osure offo{fﬁétﬁrese?ﬂr‘?}'r‘f?/’é‘ﬁ%i:%n i°S |t thdEF tPRRIEPFudS a??¥elibut not
limting, of the sco eko_let.he %reseilt iméentjgoqrﬁh which.is set forth in the
25 fol | owi ng®ERaPfgY Skill inthe releygaat 3ekedth appAidEtioh®PE h5Sed on

00,CL TS | DEQRRRLL 0L ROV M SR PO MM g,

12/ 879, 148 fi on~Septe . . .
conput er | ”pkﬁl%e%&%%é;?t} QJgQYéHEiéﬁ' el e Of B 1 SRIWIGR PIOVERL ,Goaput er

for performance roma plurality of service provider conmjuters,
the nethpgd cRAPELaIrRY: £i BRELYENS WSS/ cBMBlBLR®NGeSof the three. Also,
wherever a component, an example of which is a module, of
the present invention is implemented as software, the
component can be implemented as a standalone program, as
part of a larger program, as a plurality of separate
15 programs, as a statically or dynamically linked library,
as a kernel loadable module, as a device driver, and/or
in every and any other way known now or in the future to
those of ordinary skill in the art of computer programming.
Additionally, the present invention is in no way limited
20 to implementation in any specific programming language,
or for any specific operating system or environment.
Accordingly, the disclosure of the present invention is
intended to be illustrative, but not 1limiting, of the scope

of the present invention, which is set forth in the

25 following claims.



collecting attributes for the plurality of service provider conputers;
10identifying a service request for the performance of a job and an
associ at MO8 EY033215 determ@ong Wi th a ser PCTIPPNDVTOIEY

sel ection nodule at | east one service provider to performthe job by
conparing the user preferences to the collected 15 attributes; and
sending the job to the determ ned at | east one service provider for
performance of the job. CLAIM 2. The method of claim1, further 20
conprising determ ning arhé YreerseaPs quioMbtiars BaBpUl & Siid ematife
plurality of service provider conputers that are currently connected to a
networ k and anai belles itto qerpoiorite sér Vi.Se rfegleast ApptiwhedennNohe step
of determning with a service provider selection nodule at 25 | east one
service provildés 790 1gér ffarlmad hen | Sdpuemserhé0l,i 2010.



of service provider conputers. CLAIM 3. The method of claim
1, wherein the step of determning is autonatic and determ nes a service 5
provi der worpiss2150 performthe job, thggpdeterm ned sewpgirgequowcrer
conput er having attributes close to the user preferences, and wherein the
step of sending sends the job to the determ ned service provider conputer.
10CLAIM 4. The nethod of claim1, wherein: the step of determning is

sem -automati c and generates a list having a defined nunber of service
provi der conmpyhéis to performthe job, the list of service provider
conputers having attributes close to the user preferences, 15 the nethod

i ncludes receiving froma user a selection of a service provider conputers
fromthe list, and the step of sending sends the job to the selected
service provider conputecLAZACLAI MAS5compatrat hioth émeh Bédn thetWoar &ox t he at
| east one service provider is determning by calculating a weighted sum for
each servi cespilecitden odnpuserviCeApkbéidecoapmpertepr 6grapepfodmance
readabl e program wherein the conmputer readabl e program when executed on a
conput er Tausésat hebcbnputarplwraletyi v& ssevipeeperendes; computers,

the method comprising:
receiving user preferences;
collecting attributes for the plurality of
service provider computers;
10 identifying a service request for the
performance of a job and an associated user;
determining with a service provider selection
module at least one service provider to perform the job
by comparing the user preferences to the collected
15 attributes; and
sending the job to the determined at least one

service provider for performance of the job.

CLAIM 2. The method of claim 1, further

20 comprising determining a list of service provider
computers from the plurality of service provider computers
that are currently connected to a network and available

to perform the service request, and wherein the step of
determining with a service provider selection module at

25 least one service provider to perform the job uses the 1list



collect attributes for the plurality of 5 service provider conputers;
identify a service request for the performance of a job and an associ ated

user; WO 2012/033215 determine with a seryjce provider secegpraanorerul e at
| east one service provider to performthe job 10 by conparing the user
preferences to the collected attributes; and send the job to

the determ ned at | east one service provider for performance of the job.
15CLAIM 7. The conputer program product of claim6, wherein the conputer
readabl e progiragewhan X £8k PNcdmpRRBYEEr al so causes the conputer to:
determne a |list of service provider conputers fromthe plurality of
service provider conputers that are 20 currently connected to a network and

avai l able to performthe service request, and wherein the
conput er determ nes the @LAllMa3t oOrieeseevhoa providem 19 paetkerim the j ob
using the list of service provider conputers. CLAI M 8.

The conput er spepgeémigteduthing T & ut @rawheragid ddie siiope ofa detrerimieni ng i s
automati c and determ nes a service provider conputer to performthe job,
wher ei n the pecgdderedcerpuies frovhedefortnpilter Jhks Sha t deberadneidose to
t he user preferences, and wherein the step of sending sends the job to the
det ermi ned sER¥VeESPEPVAEIec6RPRUEEeT having attributes close to the

user preferences, and wherein the step of sending sends

the job to the determined service provider computer.

10 CLAIM 4. The method of claim 1, wherein:
the step of determining is semi-automatic and generates
a list having a defined number of service provider
computers to perform the job, the list of service provider
computers having attributes close to the user preferences,

15 the method includes receiving from a user a selection of
a service provider computers from the list, and
the step of sending sends the job to the selected service

provider computer.

20 CLAIM 5. The method of claim 1, wherein the
at least one service provider is determining by calculating

a weighted sum for each service provider computer.

CLAIM 6. A computer program product

25 comprising a computer usable medium including a computer



CLAIM 9. The conputer program product of 10 claim 6, wherein:

the step of determning is sem-automatic and generates a list having a
defi ned nwoherzms2iservi ce provider conpuggrs to perfor mpchgriabprdste |i st
of service provider conputers having attributes close to the user 15
preferences, the conputer receives froma user a selection of a service
provi der conputers fromthe |list, and the conputer sends the job to the

sel ected service provider conputer. 20 CLAIM 10. The conputer

prOQra”‘prOdHEEdQBl%l?&@b@anwh%m%ﬂéfﬁ“%ﬁ%”@%&ﬁﬁtng§é§396§et %o%&a&ﬁaSt

one service provider to performthe job by calculating a weighted sum for

each servi ceyReaVed@ UG WrEla computer causes theldoMplleAntsystem for
sel ection of a service provider conputer for perfornance of a job froma

plurality of service proyédeiveouapuirepse fidiersysd em conprising: a user
preference collector for receiving 5 informati on about a user's preference
for automatic selection odlidetsesavteebpresi déorconhet eplutrhéidiser of
preference collector coupled to receive information froma user; a service
provi der %att sebutieecplrioyctdmr fapymptemosii t ori ng performance of the plurality
of service provider conmputers in conpleting jobs, the service provider
attribute collector coupl@entbliyrespiruige ¥gavessdias theppoyfdemanesgput ers:

and
of a job and an associated user;

determine with a service provider selection

module at least one service provider to perform the job

10 by comparing the user preferences to the collected
attributes; and

send the job to the determined at least one

service provider for performance of the job.

15 CLAIM 7. The computer program product of
claim 6, wherein the computer readable program when
executed on a computer also causes the computer to:

determine a list of service provider computers
from the plurality of service provider computers that are

20 currently connected to a network and available to perform
the service request, and

wherein the computer determines the at least
one service provider to perform the job using the list of
service provider computers.

25



a service provider selection engine for 15 selecting the service provider
to performthe job of the workflow, the service provider selection engine
conpar i ngvore12ssrss preferences and theggervi ce provi dRCTAPLMIHBUEES t o
determ ne at | east one service provider conmputer in which the attributes
are close to the user's preferences, 20 the service provider selection

engi ne coupl ed for comunication with the service provider attribute

coll ector and the user preference collector. CLAIM 12. The system of claim
11, further nonitoring eLeeMwe .k tohdetmputee whpebgsanVigto@iovi dar
conputers are accessible and available for performng a job of a workfl ow,
t he service pilaimdéy wivaréahi thé ystdeh ect dleteauplreichd d & he tpmartald tydof
service provider 5 conputers, and the service provider selection nodul e;
and wher ei n tktegariviesea prenn tee perlvaicie Doswgiter teaser hpun tfhenfobhe
service provider availability detector to determ ne the at |east one

servi ce proviberedonpiher defigriigzredt servdces Rrovedes tdwRisegr shas
preferences. 10 CLAIM 13, The system of claim 11, wherein the user
preferenct caltlt&dbstesosperst B9 Wit M I9e Ifcd<uitt s on afshhe rsHimty6r t abl e
conmputing systemtao gener,at es a graphi C'Oiiz(ra?{oi nterface that allows the user

15 to input S-FPePér EREEING SER <, AR OBt FRIBI R RENTSFVdFE at i on

of the service Qr.%vi der_sel.ection engine.
provider computer.

CLAIM 9. The computer program product of
10 claim 6, wherein:
the step of determining is semi-automatic and
generates a list having a defined number of service
provider computers to perform the job, the list of service
provider computers having attributes close to the user
15 preferences,
the computer receives from a user a selection
of a service provider computers from the list, and
the computer sends the job to the selected service provider
computer.
20
CLAIM 10. The computer program product of
claim 6, wherein the computer determines the at least one
service provider to perform the job by calculating a
weighted sum for each service provider computer.

25



CLAI M 14. The system of claim 11, wherein the user preference collector
cooperates with the 20 presentation nodule of a portable conputing system
to gener avexom/gsaphi ¢ user interface thgy allows the ugerspmiiomets an
attribute and a corresponding | evel of inportance for the attribute.
conpri si ng: a user preference storage for storing the user's
preferences and other information, the user preference storage coupled to
the user preference 5 collector to receive and store information, and

coupled to provide inforgBAAN {0 WHEs§EEUNCE, PMilar: Ebed karangl ne;
service provider attribute storage for storing attributes about the

plurality of pgekVides péRyheer Adr perFdrelarteuTBired job AREmREPH QrERAGS, Of
jobs, the service provider attribute storage coupled to the service

provi der attbifbgeeviald exiorider resteputeasyd sher & ystyen GOV Ued
attribute informati on and coupled to provide service provider attribute
information to the servigeuseavi deefébeselkectd bheehgrneformndeceiving
wherein the service provider selection engine is coupled to the user

pref erence stiofagmatdoret abeute userdser 'ty efreredmoemneand fottheaukpfatnmt | on
and to the service provider attribute storage to retrieve information about
20 attribut escdretileai rof npbet a¥REVieet PEaysaler computer, the user

preference collector coupled to receive information from
a user;
a service provider attribute collector for
10 monitoring performance of the plurality of service
provider computers 1in completing jobs, the service
provider attribute collector coupled to the plurality of
service provider computers; and
a service provider selection engine for
15 selecting the service provider to perform the job of the
workflow, the service provider selection engine comparing
the user’s preferences and the service provider attributes
to determine at least one service provider computer in
which the attributes are close to the user’s preferences,
20 the service provider selection engine coupled for
communication with the service provider attribute

collector and the user preference collector.

CLAIM 12. The system of claim 11, further

25 comprising a service provider availability detector for
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25

monitoring a network to determine which service provider
computers are accessible and available for performing a
job of a workflow, the service provider availability
detector coupled to the plurality of service provider
computers, and the service provider selection module; and
wherein the service provider selection engine uses input
from the service provider availability detector to
determine the at least one service provider computer that

has attributes close to the user’s preferences.

CLAIM 13. The system of claim 11, wherein the
user preference collector cooperates with the
presentation module of a portable computing system to
generates a graphic user interface that allows the user
to input a preference for automatic, semi-automatic or

manual operation of the service provider selection engine.

CLAIM 14. The system of claim 11, wherein the
user preference collector cooperates with the
presentation module of a portable computing system to
generates a graphic user interface that allows the user
to input an attribute and a corresponding level of

importance for the attribute.

CLAIM 15. The system of claim 11, further



WO 2012/033215 96 PCT/JP2011/070675

10

15

20

comprising:

a user preference storage for storing the
user's preferences and other information, the user
preference storage coupled to the wuser preference
collector to receive and store information, and coupled
to provide information to the service provider selection
engine;

service provider attribute storage for
storing attributes about the plurality of service provider
computer completion and performance of jobs, the service
provider attribute storage coupled to the service provider
attribute collector to receive and store service provider
attribute information and coupled to provide service
provider attribute information to the service provider
selection engine; and

wherein the service provider selection engine
is coupled to the user preference storage to retrieve
user's preferences and other information and to the service
provider attribute storage to retrieve information about

attributes and their importance to the user.



